

















When the U.S EAC awarded the Accessible Voting Technologies (AVT) grant to Clemson
University under Dr. Gilbert’s leadership, Dr. Gilbert had already been actively conducting
research on how to make voting more accessible, usable and secure. This effort was manifested
in voting system called Prime III. The Prime III system is a software tool that allows people to
vote using touch and/or their voice. The system consists of a headset with a microphone, a touch
screen, a 2-button switch and a printer. To make selections, voters can touch the screen, touch
the switch and listen to the audio prompts, they can respond to the audio prompts with their voice
and they can do all of these interchangeably. In other words, the voters do not have to specify
how they will interact with the system; they simply use it. The Prime III interface is a
multimodal user interface, meaning voters use it in multiple modalities, i.e. speech and touch.
With the Prime III interface, voters that can’t see, hear, and those without arms can all privately
vote on the same machine as anyone else. This design is a universal design. Universal design
refers to the fact that we design it once and multiple groups can use it.

A. Informed Optical Character Recognition (iOCR)

When the voters are done marking their ballot, the ballot is printed on an adjacent printer with
only the contests and the selections the voter made. The printed ballot is the official ballot of
record. This ballot is placed into a ballot box. Later, the ballot is scanned using an off the shelf
scanner. The scanner takes a picture of the ballot and stores it on a computer attached to the
scanner. The scanned images are then read by another piece of software called OCR (optical
character recognition). OCR software is commonly used on most computers; however, it’s not
used in voting because it the accuracy rate isn’t high enough for voting systems. We have found
that OCR software is about 90% accurate. As a result of these findings, we made a modification
to the OCR software. The modification is called Informed OCR, or iOCR. Given the fact that we
have knowledge of the candidates and the contests that will appear on the ballot, we can use that
information to correct mistakes made with the OCR. For example, a ballot may have the
following selection for President.

1. President & Vice-President ==> Barack Obama & Joe Biden
When the OCR reads this line, it may produce something like
2. President Vice-President ==> Baran Odamu Joe Bibon

When we as humans see this, we know it’s supposed to be the text from line 1 Therefore, using
the information about the actual ballot options, we know that

President Vice-President ==> Baran Odamu Joe Bibon
are not options on the ballot, but

President & Vice-President => Barack Obama & Joe Biden

are options that are very similar to the OCR text that was produced. Therefore, the iOCR
software will correct the OCR text to the correct ballot text. After iOCR has corrected the text,
the software will tally the results by reading each ballot and tallying the selections. This
approach was designed to model how humans tally ballots. We read them and score the results.



As such, we believe this will eliminate discrepancies between the machines’ tally and any human
tallies.

B. Prime III User Interface

In the beginning of the grant, the research team began making modifications to the Prime III
interface. The original version of Prime III was developed in the Java programming language.
Although Java runs on multiple devices, it’s not very portable to modern mobile devices.
Therefore, the team updated the Prime III interface to run within the web browser environment.
This modification made the Prime III software immediately more accessible to more devices and
ultimately more voters. We also implemented the Low Error Voting Interface (LEVI) designed
by Dr. Ted Selker into Prime III. With these upgrades of the Prime III software, we were ready
to do pilot elections, usability studies, and demonstrations.

C. Elections and Demonstrations
In 2012, the National Society of Black Engineers (NSBE) used Prime III in their national
election. NSBE is the world’s largest student run organization. They rented touchscreen
computers and printers to conduct the election with Prime III. We had more than 200 voters use
the software. We also tallied the results using the iOCR software. The election was a success and
we have been doing the NSBE national election since 2012.

The National Council on Independent Living (NCIL) also used Prime III for their national
election in 2012. NCIL is an organization of people with varying levels of ability or disability. In
this election, the team didn’t use the iOCR. Instead the team used barcodes on the ballots and a
barcode scanner. This approach worked, but voters expressed concerns about what was actually
in the barcode; therefore, we dropped the barcode implementation for tallies. The election had
less than 100 voters, but the voters used the speech interface and other features of Prime III
successfully.

In May of 2012, the State of Oregon used Prime III in the Presidential Primary in 5 counties.
Prime III was setup on tablet devices with printers at rehabilitation and independent living
centers. Voters used Prime III to print a ballot and the ballot was mailed in for tallying. The
election was a success in that we had a significant number of voters use Prime III and there were
no major issues with software.

Self Advocates Becoming Empowered (SABE) used Prime III for their national election in St
Paul/Minneapolis, MN - Sept 1, 2012. SABE is an organization that represents people with
cognitive disabilities. The SABE election was important for the development of our research
because we put pictures on the ballots. We were aware that some of their voters would have
reading literacy limitations. Therefore, we put pictures of the candidates on the ballots to see if
the pictures would help the voters that may have low reading literacy. As a result, we never
identified a single voter that could not use Prime III. Although we were fully aware that some of
the voters had reading limitation, they could all vote using the pictures. This was a major
development in our research because it suggested the pictures enabled people with reading
limitations the ability to vote without assistance. Because we didn’t setup the election as a formal
study to definitively determine the effect the pictures were having on those with reading












come on board as a partner for the Televoting project as well. Verizon wireless has agreed to
work with the Prime III team to provide the necessary network security for Televoting in a pilot.

In 2012, the Prime III team also met with Mr. Larry Moore, CEO of Clear Ballot. Mr. Moore’s
company has a technology that is used in optical scan voting. His technology uses images to
better determine voters’ marks on ballots. Mr. Moore asked the Prime III team to produce a
marked optical scan ballot as the printout from Prime III. Therefore, our team took sample
optical scan ballots, scanned them and developed a process to use Prime III to print a marked
optical scan ballot on a blank piece of paper. Note that Prime III is not marking an existing
optical scan ballot. Instead, we are printing a marked optical scan ballot on a blank piece of
paper. This has significant benefits because there’s no need to pre-print ballots, which saves
money and paper. You only use blank paper with Prime III. This new extension to the Prime III
system would be very useful in future elections. However, we personally prefer the iOCR ballots
because humans more easily count them, but this approach works too.

In 2012, Dr. Gilbert also gave presentations at the U.S. Access Board and he served as a panelist
on the U.S. EAC Roundtable on Best Practices for Veterans Voting.

Also in 2013, Clemson University Team gave presentations at the NIST Future of Voting
Symposium on Prime III and TeleVoting. There were voting systems experts, election officials,
researchers and others present.

On June 18, 2013, the Prime III team gave a demonstration of Televoting and Prime III on
Capitol Hill in Washington, DC sponsored by Congressman James Clyburn of SC, see figure 5.
The demonstrations included the acting Director of the National Science Foundation and other
representatives from the NSF. The graduate students conducted demos of the technologies for all
that attended.
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Dr. Gilbert also served as a participant on a roundtable discussion with the Presidential
Commission on Election Administration (PCEA) in Cincinnati, OH. The team also gave
demonstrations to the League of Women Voters in South Carolina, election officials at Election
Center meetings, and the team also consulted with the Los Angeles County VSAP. LA County
has decided to build their own voting system and they consulted with the Prime III team on
specific aspects of their designs.

The State of New Hampshire used Prime III in a primary election in September 2014 in 2
precincts. This election used Prime III to produce an optical scan ballot that was manually
counted. The NH election officials have agreed to use Prime III in the November elections and
they are making plans to go statewide in 2016 with Prime III.

In 2014, the team gave multiple presentations to the National Federation for the Blind, an
accessible voting webinar sponsored by NIST, South Carolina: Laurens and Pickens County
Election officials, Election Center Seminars (San Francisco, St Louis) and Richland County
Columbia, SC election officials.

E. Elections and Demonstrations Summary

In summary of the year 2012, we had multiple demonstrations and presentations. One of the
most frequent recommendations was for larger screen size. Given Prime III had moved to the
web browser, this was not an issue because the system could operate on any device, so larger
devices would work just as well as smaller devices. If the device had zoom capabilities, the
device could enlarge the screen as well. It is important to-remember that almost all of the
participants were able to become independent users after a short demonstration and training of
about 5 minutes. In addition a good number of individuals were able to use the standard features
of the voting system to complete the sample ballot independently. This indicates that the current
equipment does provide a solid array of access features and has some good universal design
features built into the voting interface that enable voters with different needs to vote
independently provided they have the opportunity to interact with a system before sitting down
to cast their ballot at their polling place.

F. VoterPass
In 2013, the Prime III team also developed VoterPass in response to the long lines in the 2012
Presidential Election. VoterPass is a voter-line management tool designed to make voting more
efficient. Voters will access VoterPass through multiple interfaces, including, but not limited to,
Internet web browsers, mobile phone applications, interactive voice response over a phone line,
etc.

Upon identifying the registered voter, the voter will select their assigned precinct and VoterPass
will provide him or her with timeslots available for voting. VoterPass can provide the voter with
a reminder email, phone call, or another form of communication to confirm the chosen time slot.

On Election Day, the voter will arrive at the voting precinct where he or she will bypass the
regular voting line and enter the VoterPass line. When the voter reaches the front of the
VoterPass line, his or her identity will be verified for voting as well as for the VoterPass time
slot.
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VoterPass was implemented, but we haven’t had a chance to do a pilot study of the technology.

G. Balloting

Balloting is a concept created by the Prime III team in an effort to make voting more efficient
and accurate. The concept involves the use of QR Codes for voting. Before an election, voters
can go online or use their mobile phone to mark a ballot. When they are done, the system
generates a QR Code representing their ballot. You can scan the QR Code and it will reveal the
ballot to you. On Election Day, the voters can approach a Prime III voting machine, scan the QR
Code and the machine will bring the voter’s selection up on the screen in review mode.
Therefore, the voters can change their selections if they chose to do so. After the voter accepts
the ballot as is or the voter modifies the ballot, the system will print the ballot. The printed ballot
is then ready to be cast. This changes the voting paradigm from read, mark and print my ballot to
review and print. We conducted a study using the 2012 Presidential optical scan ballot from
Broward County, Florida. We had voters mark the ballot using Prime III, mark an optical scan
paper ballot and then some used Balloting. The results were clear. On average, it took voters 4.5
minutes to complete the paper ballot, 3.8 minutes to complete the ballot using the touchscreen on
Prime III and 48 seconds to complete the ballot using the QR Code and Balloting. These findings
reveal that the use of QR Codes to represent ballots before the election can significantly decrease
voting times.

ES&S is the nation’s largest voting machine manufacturer. In 2013, ES&S developed a new
voting machine called the ExpressVote. This new machine implemented the Balloting concept
created by our team. Also, this new machine was ready for certification and ES&S asked the
Prime III team to conduct the usability and accessibility evaluation of the ExpressVote. The
Prime III team successfully evaluated the ES&S ExpressVote and the machine successfully
passed certification. Additionally, the ExpressVote is an universally designed voting machine
like Prime III.

H. Refreshable Braille
In 2014, the Prime III team also explored avenues for integrating refreshable Braille with Prime
III. At this time, the grant was coming to an end, so we didn’t complete the implementation, but
we have designs on how to make this work.

I. Auto-Paper Handling Concept
In 2014, the Prime III Team designed an Auto-Paper Handling concept for voting. It has been
discussed at nearly all accessible voting technology meetings the fact that paper is inaccessible.
The Prime III team developed a concept to make paper accessible and published a YouTube
video sharing this discovery with the hopes that a manufacturer will implement the designs.
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According to Thomas F. Manning, the Assistant Secretary of State in New Hampshire

“We had a very successful trial of the Prime III voting system at Ward 4 in
Concord yesterday. Extremely positive reports from the elections staff, voters and
the head of our Disabilities Rights Center. Actually, the results were more
positive than we had expected from the roll out of a new technology.”’

In an interview with the New Hampshire Concord Monitor, Mr. Manning said,

“While Manning and others with the Secretary of State’s office stressed that no
firm plans are in place to expand the system statewide, Manning said it’s his

“personal goal” to implement this software-driven system by the next presidential
primary in 2016.”

Now that we have New Hampshire on board, we are working towards pilots in Ohio and Florida.
Mr. Manning’s response is not unique from our experiences. When we have tested Prime III, we
have consistently received reports about how it empowers and enables voters that couldn’t vote
privately and independently before.

We have also demonstrated concepts that were once thought impossible. For example, secure
overseas voting via the Internet, which is Televoting. We provided VoterPass and Balloting as
methods to make voting more accurate, efficient and shorten lines.

The funding from the Accessible Voting Technology Initiative also paved the way for the
Research Alliance for Accessible Voting (RAAV). The RAAV consisted of 3 teams,
Accessibility and Assistive Technology (AAT), Applied Research (AR) and the Election
Administration (EA) Team. Our teams worked collaboratively to conduct research, pilots and
more. The Applied Research team’s research was informed by the research on accessibility from
the Accessibility and Assistive Technology team. The Election Administration team made it
possible for all teams to engage with election officials for pilots, presentations and
demonstrations. Each team made contributions to the projects on the other teams. This was a
collaborative effort that has resulted in findings that continue to positively impact elections in the
U.S.A.

As the PI of this initiative, my outlook of the future of voting is positive. The EAC Accessible

Voting Technology Initiative will be seen as the catalyst for making voting work in the U.S.A.
after many years of challenges in security, accessibility and usability.
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Executive summary

Ensuring that citizens can vote with little or no difficulty is fundamental to a democracy,

and an important topic in public debates and policy initiatives. We report results on disability
and voting from analysis of two surveys: the Census Bureau’s voting supplement for November
2012, and a separate nationally representative survey of 3,022 citizens following the 2012
elections that includes new measures of voting difficulties and experiences. The second survey
was conducted by a professional survey firm, and was stratified to oversample citizens with
disabilities to obtain a clearer portrait of their experiences and challenges.

The key results on disability and voter turnout include:

15.6 million people with disabilities reported voting in the November 2012 elections.

The voter turnout rate of people with disabilities was 5.7 percentage points lower than
that of people without disabilities. There would be 3 million more voters with
disabilities if they voted at the same rate as people without disabilities who are
otherwise similar in age and other demographic characteristics.

Employed people with disabilities were just as likely as employed people without
disabilities to vote, suggesting that employment helps bring people with disabilities into
mainstream political life.

The voter registration rate of people with disabilities was 2.3 percentage points lower
than that of people without disabilities. The lower voter turnout is due in part to a lower
registration rate among people with disabilities but more to lower turnout among those
who are registered.

The key results on voting difficulties and experiences include:

Almost one-third (30.1%) of voters with disabilities reported difficulty in voting at a
polling place in 2012, compared to 8.4% of voters without disabilities

The most common problems reported were difficulty in reading or seeing the ballot, or
understanding how to vote or use voting equipment.

People with disabilities were just as likely as those without disabilities to say they were
treated respectfully by election officials

Almost one-third of the voters with disabilities required assistance in voting, most
commonly given by election officials or family members

Among voters with disabilities, 6.5% used extra features or devices in voting such as
large displays, magnifiers, lowered machines, and accessible voting machines



e While three-fourths of voters with disabilities said it was very easy to vote at a polling
place, this is lower than for voters without disabilities, and 5.8% of voters with
disabilities said it was somewhat or very difficult to vote

¢ Over one-fourth of voters with disabilities voted by mail in 2012, compared to one-
sixth of people without disabilities. Among people with disabilities who voted by mail,
about one-tenth reported difficulties and the need for assistance in filling out or sending
the ballot.

e Asked about alternative voting methods for the next election, majorities of people both
with and without disabilities say they would prefer voting in person in a polling place.
Among other potential options, people with disabilities are relatively more likely to say
they would prefer voting by mail, while people without disabilities are more likely to
say they would prefer voting by Internet.

The findings point to the difficulties faced by many people with disabilities in exercising the
right to vote, and establish a baseline that may be used to judge future progress in improving the
voting experience for people both with and without disabilities.
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those with a cognitive impairment (29.6%).

The disability turnout gaps were 7.2% in 2008 and 3.1% in 2010 compared to 5.7% in
2012. The smaller gap in 2010 reflects especially low turnout in midterm elections by younger
voters, who are less likely in general to have disabilities. When age and other demographic
characteristics (gender, race/ethnicity, and marital status) are held constant, the adjusted disability
gap is close to 12 points in each year, and when education is also held constant, the adjusted
disability gap is close to 8 points in each year. This means that people with disabilities were 8
percentage points less likely to vote than people without disabilities who are otherwise similar in
demographic characteristics and educational status.

Given the size of the voting-eligible disability population, these numbers imply that there
would be 3.0 million more voters with disabilities if they voted at the same rate as people without
disabilities with similar age, gender, race/ethnicity, and marital status. About one-fourth of this
gap, or 0.8 million people, is accounted for by educational levels, indicating that improvement in
the educational levels of people with disabilities could help reduce but not close the disability gap
in voter turnout.

One important factor in the lower turnout is economic and social resources. This is shown
by the finding in Table 2 that there was no gap in voter turnout between employed people with and
without disabilities, indicating that employment helps provide resources and social contact that
encourage voting.” The disability voting gap was concentrated among the non-employed. Table 2
also provides a breakdown of disability and voter turnout by gender, age, and region, showing that
the disability turnout gap was:

e larger among women (8.3%) than among men (2.9%), reflecting especially high voter
turnout among women without disabilities;

e larger among those age 35-49 (18.1%) than among other age groups; and

e larger in the Northeast (8.8%) than in the Midwest (5.7%), West (5.1%), and South
(4.9%).

A state-level breakdown of disability and voter turnout is presented in Table 3. While the
possibility of sampling error is higher due to the smaller sample sizes at the state level, the
disability gap is large enough to reject sampling error in 21 of the states and in the District of
Columbia.

B. Voting early and by mail
People with disabilities may especially benefit from more flexible opportunities to vote,

including the chance to vote before election day at a more convenient time (e.g., when accessible
transportation is more easily available) or to vote by mail, which may be of special value for those

" This is consistent with other research on the role of employment summarized in Lisa Schur, Todd

Shields, and Kay Schriner, “Voting,” in Gary Albrecht, ed., Encyclopedia of Disability (Thousand
Oaks, CA: Sage Publications, 2005)
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with mobility impairments who have difficulty getting to a polling place. Table 4 shows that
voters with disabilities in 2012 were no more likely to vote early in a polling place or election
office (14.8% did so compared to 14.2% of voters without disabilities), and this varied only
slightly by type of disability. Voting by mail was, however, substantially higher among those with
disabilities: over one-fourth (28.4%) of voters with disabilities did so, compared to one-sixth
(17.3%) of voters without disabilities. Voting by mail was high among people with each of the
impairments, and was especially high among those with difficulty dressing or bathing (39.6%), or
difficulty going outside alone (36.0%).

A separate analysis of the 2008 and 2010 Census Bureau data also revealed that voters with
disabilities were more likely than those without disabilities to vote by mail (Schur and Kruse,
2012). A striking finding was that relative voter turnout was especially high among people with
disabilities in jurisdictions that a) had everyone vote by mail (in Washington and Oregon states), or
b) made “no-excuse” mail ballots available, so that citizens would not have to report having a
disability in order to be given a mail ballot.

IV. Difficulties in voting

We now turn from the Census Bureau survey to the second data source: a national
household survey with 3,022 respondents that asked a number of additional questions about
voting difficulties and experiences.

A. Difficulties at polling place in 2012

People with disabilities who voted in a polling place in 2012 were more likely than those
without disabilities to report some type of difficulty in voting. As shown in column 1 of Table 8,
over one-tenth (11.7%) reported difficulty in reading or seeing the ballot, while just slightly fewer
(10.3%) reported difficulty understanding how to vote or operate the voting equipment. These
difficulties were much less common among voters without disabilities (0.9% and 1.3%
respectively, in column 2) and the differences are strong enough to reject sampling error. The next
most common difficulties among voters with disabilities were waiting in line (8.3%), finding or
getting to the polling place (5.9%), writing on the ballot (4.5%), and getting inside the polling
place (3.6%).

For several of these difficulties, respondents were asked to describe the difficulty, and the
answers were recorded verbatim. Typical answers regarding the difficulty in finding or getting to
the polling place were:

e problems in transportation (e.g., “needed a ride,” “waiting for a ride”)
problems in basic mobility (e.g., “barely able to walk™)
problems finding the polling place (e.g., “just didn’t know where to go,” “they had
relocated to another building and had not put up signs,” “major lack of communication
as to where the polling place was”)



Among those reporting difficulty getting inside the polling place, typical descriptions were:

e steps or stairs (e.g., “there was no ramp so | had to go up steps,” “there were about 20
steps™)

o walking distances (e.g., “parking was too far from the building,” “there was an incline
in the parking lot which I had to climb™).

There was a wide range of problems reported in understanding how to vote or use the voting
equipment, mostly concerning the technology (e.g., “unfamiliar with computers,” “didn’t know
how to use the machine’) but some expressing more general difficulties (e.g., “understanding the
process,” “too much information that I couldn’t handle,” “the place was unorganized and
confusing”). Problems in actually recording the vote included:

¢ being able to reach the machine (e.g., “the machine was up too high.” “voting machine
not made for handicapped people—it’s about 6 feet high™)

¢ machine malfunctions (e.g., “screen started rolling,” “the machine did not work,” “it
would take multiple tries for the touchscreen”)

o difficulty operating the machine (e.g., “trouble pulling final large handle of voting
machine,” “getting the knob to put the indicator in the right box™)

In total, almost one-third (30.1%) of voters with disabilities reported one or more
difficulties in voting, compared to about one-twelfth (8.4%) of voters without disabilities. This
difference is large enough to strongly reject sampling error as an explanation (at the 99.9999%
level). Applied to the population of voters with disabilities, this indicates that about 3.4 million
voters with disabilities experienced some type of difficulty in voting in a polling place.

Do these difficulties vary by type or severity of disability? As shown in Table 8, each of
the major impairments (vision, hearing, cognitive, and mobility) was linked to greater difficulties
in reading or seeing the ballot, and all except hearing impairments were significantly linked to
difficulty in understanding how to vote or use the voting equipment. Not surprisingly, people with
mobility impairments were the most likely to report difficulty getting inside the polling place, or
difficulty waiting in line. The last row shows that the likelihood of reporting any difficulty was
higher for people with each type of impairment relative to people without disabilities.

One measure of disability severity is the need for assistance in activities of daily living.
Those who reported the need for such assistance were about twice as likely as those not needing
assistance to have some type of voting difficulty (39.7% compared to 21.1%), but both numbers
were significantly above the figure for people without disabilities (8.4%).

Different voting technologies may present different challenges. Voters were asked how
they recorded their vote, and if they encountered any difficulty in doing that. As shown in Table
9, close to half of voters marked their choices on a paper ballot (48.9% of voters with disabilities
and 52.4% of voters without disabilities), while about one-eighth punched buttons on a machine
(12.2% and 13.1% respectively), about one-third touched a computer screen (36.9% and 31.8%
respectively), and about 2% flipped switches on a machine or used some other method. Table 9
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also shows that for each of the three common voting methods, people with disabilities were more
likely than those without disabilities to report difficulty reading or seeing the ballot, and
difficulty understanding how to vote or use the voting equipment. Comparing among those who
used the different technologies, the reported difficulties are slightly higher among those who
wrote on a ballot, but the differences from those using other methods were not strong enough to
reject sampling error as an explanation. There appear to be no noteworthy differences in
reported voting difficulties among those using the different voting technologies.

For a summary measure of their voting experiences, respondents were asked “Overall,
how easy or difficult was your experience in voting at the polling place?” As shown in Table 10,
among those who voted at a polling place in 2012, close to three-fourths (76.0%) of voters with
disabilities said it was very easy, which is lower than among voters without disabilities (86.4%).
The difference is mostly accounted for by a higher likelihood that voters with disabilities said the
experience was “somewhat easy” (17.6% compared to 11.2%), but they were also more likely
than those without disabilities to say it was somewhat or very difficult (5.8% compared to 1.7%).
While the 5.8% and 1.7% figures may seem small, given the size of the populations, these
represent about 1.5 million people with disabilities and 1.5 million people without disabilities, or
3 million people total, which is enough to swing an election if these people decide not to vote.

The reports that voting was very easy were lower among people who had visual or
cognitive impairments, and among those who need help with daily activities (all close to 70%),
and these groups were the most likely to say that voting was somewhat or very difficult (6.7%,
9.7%, and 9.8% respectively).

What types of problems were experienced by voters with disabilities who found the overall
voting process difficult? It is worth focusing on this group since they are likely to be the most
discouraged from voting in the future. Table 11 shows that the most common problems in this
group were difficulty in understanding how to vote or use the voting equipment (68.1%) and
difficulty reading or seeing the ballot (58.6%), while nearly half cited difficulty writing on the
ballot (49.7%), difficulty finding or getting to the polling place (47.6%) or another type of
difficulty in voting (49.7%).

B. Difficulties at polling place in past 10 years

How do these reported difficulties compare between those who voted at a polling place in
2012 and those who did so only in prior years? These are reported in columns 3 and 4 of Table 12.
A noteworthy finding is that the pattern of difficulties in both the disability and non-disability
samples is very similar to the pattern in 2012. In addition, the overall percentages who reported
any type of difficulty is similar between this group (28.6% of voters with disabilities and 10.2% of
voters without disabilities) and those who voted in 2012 (30.1% and 8.4% respectively). On the
face of it, this indicates little change in the likelihood of voting difficulties over the past 10 years,
although it must be cautioned that the two groups may be different in other ways that affect the
reporting of voting difficulties.



C. Expected difficulties if have not voted at polling place in past 10 years

If respondents had not voted in a polling place in the past 10 years, either because they
voted by mail or did not vote, they were asked a hypothetical question about any difficulties they
would expect if they wanted to vote inside a polling place. As shown in Table 13, two-fifths
(40.1%) of people with disabilities in this group said they would expect some type of difficulty,
compared to 1.2% of people without disabilities. This figure is high among people with all the
major impairments. The most commonly expected problems are: getting to the polling place for
people with hearing problems (28.8%), reading or seeing the ballot for people with vision
impairments (22.0%), understanding how to vote or use the voting equipment for people with
cognitive impairments (15.1%), and getting to the polling place for people with mobility problems
is (16.6%). Not surprisingly, the figure for any expected difficulty is smaller among people who
do not need help with daily activities (19.0%) compared to people who do need help (56.3%).

It is clearly possible that these reports are upwardly biased—that people who have not
voted at a polling place are more likely to cite polling place difficulties as a way to justify their
decision. This is not, however, likely to impart a strong bias. Based on actual reported difficulties
from otherwise-similar people who voted, almost one-third (31.6%) of the non-voters answering
the hypothetical question would be predicted to experience voting difficulties if they tried to vote,
which is very close to the overall figure among people who voted in a polling place.® Therefore
while the high rate of hypothetical difficulties (40.1%) may represent some upward bias, the
majority of these reports appear to reflect realistic expectations of polling place difficulties, and the
overall level of voting difficulties would be at least as high if these citizens were to decide to vote
in polling places.

D. Difficulties in voting by mail

Voters with disabilities were more likely than those without disabilities to vote by mail in
the 2012 elections, as noted earlier. Table 14 shows that among people who voted by mail, about
one-eighth of those with disabilities (13.3%) reported some difficulty in doing so, compared to
only 2.2% of mail voters without disabilities. Similarly, mail voters with disabilities were more
likely tgo report needing assistance in filling out or sending their mail ballots (11.3% compared to
0.4%).

Most of the reported problems with mail ballots concerned the ability to read them.
Some examples of these problems were “can’t read small print because of vision problems,” and
“had to use a magnifier.” A number of respondents also reported difficulty in understanding the
written material, such as “I could not understand some of the propositions” and “too

® This estimate was based on a probit regression in the sample that had voted at a polling place in the past
10 years. The regression predicted any voting difficulty with disability types, severity, and
demographic characteristics, and the coefficients were used to impute the likelihood of voting
difficulty for those who answered the hypothetical question.
? See Tokaji and Colker (2007) for a discussion of problems faced by people with disabilities in voting
by mail.
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complicated.” Several respondents also noted physical difficulties such as “checking off the
squares on the ballot” and “I have a hand tremor from a previous surgery and it was difficult to
mark the ballot easily.”

V. Need for Assistance and Use of Extra Devices or Features

Among those who voted in a polling place in 2012, Table 15 shows that almost one-third
of people with disabilities (29.9%) reported needing some type of assistance, compared to one-
tenth (10.7%) of people without disabilities. For people with disabilities, the needed assistance
was equally likely to be provided by family members or election officials (42.2% for each),
while only a small percentage used friends, home care aides, or others. For people without
disabilities, the needed assistance was most commonly provided by election officials (71.6%),
followed by family members (18.8%). Among both groups, just over two percent said that they
needed assistance but none was provided. The verbatim descriptions of the provided assistance
ranged widely, from help getting into the polling place (e.g., “access in getting there) to help
with understanding the process (e.g., “they just explained how to use the machine and how the
process worked”) and operating the equipment (e.g., “physical assistance in pulling the large
mechanical handle,” “needed help pushing the buttons™).

A variety of features and devices are available to help people with disabilities vote, and
the Help America Vote Act (HAVA) requires each polling place to have at least one fully
accessible voting machine that enables confidential voting by people of all abilities. In the
disability sample, Table 15 shows that 6.5% reported using one or more of these extra features or
devices. Among those who used these, the most commonly used features were large displays
(58.1%) and magnifiers (32.7%), followed by earphones (10.1%) and adjustment of the seating
or lowering of the machine for people in wheelchairs (2.2%). These features or devices can
create extra delays if they are not set up in advance or the election officials do not know how to
use them. Among voters using these features or devices, three-fourths (75.4%) said that they
were set up and ready to use, and almost all (96.9%) said that the election officials knew how to
set up and use the features and there were no problems.

VI. Treatment by Election Officials

Apart from issues of physical access and understanding and using the voting equipment,
the voting experience can be affected by how voters feel they are treated. Table 16 shows that
among people who voted at a polling place in 2012, the large majority said they were treated
very respectfully, and the percentages were very similar between people with and without
disabilities (86.8% and 84.7% respectively). Only a small minority said they were treated
somewhat or very disrespectfully, and this was also similar between people with and without
disabilities (1.7% and 3.2%). The pattern of reported treatment did not vary substantially by type
of impairment or need for help with daily activities (columns 3 to 8).



To complement the question on need for assistance reported in Table 15, voters were
asked a more general question about the helpfulness of the election officials. As shown in Table
16, most people said they did not need any help, particularly among people without disabilities
(79.8% compared to 59.8% among people with disabilities). Among those who needed help,
close to nine-tenths of people reported that the election officials were very helpful, and this was
similar between people with and without disabilities (92.6% and 87.4% respectively) and across
the disability categories. Only 1.7% of people with disabilities who needed help said the
officials were not helpful at all, compared to 8.0% of people without disabilities. The rates of
dissatisfaction was highest among people who need help with daily activities (2.4%) and lowest
among people with hearing and cognitive impairments (0.5% and 0.8% respectively).

VII. Preferences for How to Vote

There has been increasing public debate over how voter turnout may be affected by
increased availability of alternative methods such as voting by mail or on the Internet. To assess
preferences over voting methods, all respondents—whether they voted or not in 2012—were
asked “"If you wanted to vote in the next election, how would you prefer to cast your vote?"

The majority of people both with and without disabilities said they would prefer to vote
in person in a polling place, as shown in Table 17. This figure is somewhat lower among people
with disabilities (58.0% compared to 67.7% among people with disabilities). One-fourth
(25.0%) of people with disabilities said they would prefer to vote by mail, compared to about
half that number (13.6%) among people without disabilities. People with disabilities were also
relatively more likely to prefer voting by telephone (5.0% compared to 1.5%), and less likely to
prefer voting on the Internet (9.6% compared to 16.1%). This latter result probably reflects the
lower rates of computer use and Internet access among people with disabilities: a 2011 U.S.
Department of Commerce report found that more than half (54%) of households headed by
someone with a disability had no Internet access from home, compared with 25% of households
headed by someone without a disability (U.S. Department of Commerce 2011: 16).

The preferences over voting method vary by impairment and severity. People with
hearing or vision impairments, and those who do not need help with daily activities, were about
as likely as people without disabilities to say they prefer voting in a polling place (66.1%, 67.9%,
and 65.5% respectively), while people with cognitive or mobility impairments, or who need help
with daily activities are the least likely to prefer this (57.7%, 55.0%, and 51.5%). The relatively
high likelihood of preferring to vote by mail, however, exists across all of the impairments and
levels of severity, with especially high likelihoods among those with mobility impairments
(29.0%) and those who need help with daily activities (28.1%). Similarly, the relatively low
likelihood of preferring to vote by Internet exists across all of the impairments and levels of
severity.
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VIII. Conclusion

In conclusion, we have found that there is a significant gap in voter turnout between people
with and without disabilities, and that people with disabilities experience greater problems with
accessibility when it comes to voting. Prior studies have consistently found such a gap as well,
suggesting more needs to be done to encourage voting by people with disabilities. While our
findings suggest that the help provided at polling places is viewed favorably, many people with
disabilities prefer alternative forms of voting because of perceived challenges that they may face at
polling sites. These perceptions are not unwarranted as they are consistent with the problems
reported by those who actually voted at polling sites. To ensure that every citizen has an
unrestricted right to vote, it is important to eliminate these challenges or barriers and make it clear
to people that they will not experience them. Fortunately, the problems that were reported are not
difficult to remediate, mostly requiring simple changes such as making ballots easier to read,
simplifying instructions, communicating clearly the location of polling sites, providing accessible
parking close to polling sites, ensuring the polling site is accessible without navigating stairs,
providing seats for those who have difficulty standing in line, and making any machinery easier to
operate. For those who find it easier to vote by mail, the adoption of no-excuse systems for
requesting mail ballots appears to increase their likelihood of voting.

Simple solutions like these can help eliminate barriers that keep many people with
disabilities from voting. They can combine with stronger get-out-the-vote campaigns by disability
organizations plus other efforts that increase turnout through enhancing the economic and social
inclusion of people with disabilities. Closing the disability turnout gap would add 3.0 million more
voters, which could increase the voice of people with disabilities and make the political system
more representative of American citizens.
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uestions to identi i ility status

If not all household residents are citizens: “For our study we’re focusing on citizens, so for the
following questions 1°d like to know just about those who are citizens.”

1. “(Ofthose 18 or older,) (are you/is anyone) deaf or (do you/does anyone) have serious
difficulty hearing?”

2. “(Ofthose 18 or older,)(are you/is anyone) blind or (do you/does anyone) have serious
difficulty seeing even when wearing glasses?”

3. “Because of a physical, mental, or emotional condition, (do you/does anyone age 18 or
older) have serious difficulty concentrating, remembering, or making decisions?”

4. “(Do you/Does anyone age 18 or older) have serious difficulty walking or climbing
stairs?”’

5. “(Do you/Does anyone age 18 or older) have difficulty dressing or bathing?”

6. “Because of a physical, mental, or emotional condition, (do you/does anyone age 18 or
older) have difficulty doing errands alone such as visiting a doctor’s office or shopping?”

7. “(Do you/Does anyone age 18 or older) have a long-term health problem or impairment
that limits the kind or amount of work, housework, or other activities he or she can do?”

“For the following questions, I’d like to (talk to the/talk to just one) person with the impairments
or conditions I’ve mentioned — (the person with the most recent birthday).
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Appendix 2: Survey questions on voting

[Note: --all questions were put into CATI (Computer-Aided Telephone Interviewing) software using the
indicated skip logic.]

Now, I’d like to ask you some questions about elections.

C-1. In any election, some people are not able to vote because they are sick or busy or have
some other reason, and others do not want to vote. Did you vote in the election held on Tuesday,
November 6, 20127

Yes Skip to question C-3.
No

Don’t know

Refused

O oo =

C-2. Were you registered to vote in the November 6, 2012 election?

1. Yes

2. No Skip to question C-5.
8. Don’t know Skip to question C-5.
9. Refused Skip to question C-5.

C-2a. Did you try to vote in the November 6, 2012 election but were unable to?

1. Yes Skip to question C-4a.
2. No Skip to question C-5.

8. Don’t know Skip to question C-5.
9. Refused Skip to question C-5.

C-3. Did you vote in person or did you vote by mail?

1. In person Skip to question C-4.
2. By mail Ask question C-3a.

8. Don’t know Skip to question C-4.
9. Refused Skip to question C-4.

C-3a. Did you have any type of difficulty in reading or filling out the mail-in ballot?

1. Yes Ask question C-3b.

2. No Skip to question C-4.
8. Don’t know Skip to question C-4.
9. Refused Skip to question C-4.
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C-3b. What type of difficulty did you have? (coded verbatim)

C-3c. Did you receive any assistance in completing your mail-in ballot?

1. Yes

2. No

8. Don’t know
9. Refused

C-4. Was that on election day or before election day?
1. On election day If C3=1 then ask C-4a, else ask C5.

2. Before election day If C3=1 then ask C-4a, else ask CS.
8. Don’t know If C3=1 then ask C-4a, else ask CS5.
9. Refused If C3=1 then ask C-4a, else ask C5.

C-4a. Was there any problem with your voter registration when you tried to vote?

1. Yes Ask C-4b.

2. No If C3=1 then skip to C-6, else skip to question C-5.
8. Don’t know If C3=1 then skip to C-6, else skip to question C-5.
9. Refused If C3=1 then skip to C-6, else skip to question C-5.

C-4b. What type of problem did you have? (coded verbatim)

IfC1 = “Yes” then ask
C4cl. Did you vote by regular or provisional ballot?
1. Yes
2. No
8. Don’t know
9. Refused

If C1 = “No” then ask (READ LIST)

C4c2. Were you offered a provisional ballot?
Yes, but I chose not to vote using it
No, I was not allowed to vote

. Other (code verbatim)

Don’t know

Refused

el o

C-5. Have you voted inside a polling place in any previous national election?

1. Yes
2. No Skip to question C-13.
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8. Don’t know Skip to question C-13.
9. Refused Skip to question C-13.

C5a. What year was the last election in which you voted inside a polling place?

/ / / / /

IF LATER THAN 2002- Ask question C-6

IF 2002 OR EARLIER - Skip to question C-13

IF DON’T KNOW OR REFUSED - Skip to question C-13

C-6. When you voted in the polling place did you have any:

a.

b.

e o

Difficulty in finding or getting to the polling place (yes/no/don’t know/refused)
IF yes: What type of difficulty did you have (coded verbatim)

Difficulty in getting inside the polling place (for example, steps)(yes/no/don’t
know/refused) :

IF yes: What type of difficulty did you have (coded verbatim)

Difficulty waiting in line (yes/no/don’t know/refused)

Difficulty reading or seeing the ballot (yes/no/don’t know/refused)

Difficulty understanding how to vote or use the voting equipment (yes/no/don’t
know/refused)

IF yes: What type of difficulty did you have (coded verbatim)

Difficulty in communicating with poll workers or other officials at the polling place

C-7. How did you record your vote? Did you:

Write on a ballot Ask C-7a

Punch buttons on a machine Ask C-7b

Flip switches on a machine Ask C-7b

Touch a computer screen Ask C-7b

Use some other method [coded verbatim] Ask C-7b
Don’t know ASK C-7b

Refused ASK C-7b

Wk WL -

C-7a, Did you have any difficulty writing on the ballot? GO TO C-7¢
1. Yes

2. No
8. Don’t know
9. Refused
C-7b. Did you have any difficulty using the voting machine?
1. Yes
2. No
8. Don’t know
9. Refused
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IF yes: What type of difficulty did you have (coded verbatim)

C-7c. Did you have any other type of difficulty in voting?

1.
2.
8.
9.

Yes

No

Don’t know
Refused

IF yes: What type of difficulty did you have (coded verbatim)

C-8. How easy or difficult was it to record your vote?

VRN E W=

Very easy
Somewhat easy
Not easy or difficult
Somewhat difficult
Very difficult

Don’t know
Refused

C-9. If you needed any assistance in voting, who provided the assistance?

C-9b.

NounEwN =

Did not need any assistance If in disability sample ask C-9c, else skip to C-10.
An election official

A family member

A friend

A home care aide or health aide

Someone else

Needed assistance but no one provided Go To C9c

What type of assistance did you receive? [coded verbatim]
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If in disability sample ask C-9c, else skip to C-10.

C-9c¢. In addition to standard voting equipment, were there any extra features or devices that
helped you vote, such as a magnifier, large visual display, special keypad, or earphones?

1.Yes

2. No Skip to question C-10.
8. Don’t know Skip to question C-10.
9. Refused Skip to question C-10.

C-9d. What type of extra features or devices did you use? (coded verbatim)
C-9¢. Were those extra features or devices set up and ready to use when you arrived?

1. Yes
2. No

C9f. Did the election officials know how to set up and use the extra features or
devices?

1. Yes, there were no problems

2. Yes, but there was some delay or problems

3. No, they did not know how to set up and use the features or devices

C-10. How helpful were the election officials?

I did not need any help

I needed help, but they were not helpful at all

I needed for help, and they were somewhat helpful
I needed for help, and they were very helpful

D=

C-11. In your opinion, how respectful were the election officials to you? Were they ...?

Very disrespectful

Somewhat disrespectful

Neither respectful nor disrespectful
Somewhat respectful

Very respectful

nhWwN -

C-12. Overall, how easy or difficult was your experience in voting at the polling place?

Very easy skip to C-14.
Somewhat easy skip to C-14.
Not easy or difficult skip to C-14.
Somewhat difficult skip to C-14.
Very difficult skip to C-14.
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[For those who haven’t voted at polling place in past 10 years]

C-13. If you wanted to vote in person inside the polling place, do you think you would
experience any difficulty in getting to the polling place or in using the ballot or voting machine?

1.Yes Ask question C-13a
2. No skip to C-14.
8.Don’t know skip to C-14.

9. Refused Skip to C-14.

C-13a. What type of difficulty do you think you would experience?
[interviewer coding—do not read options]
[more than one answer may be coded]

Finding polling place
Getting to polling place
Getting inside polling place (stairs/steps)

Long lines

Difficulty seeing or reading ballot

Difficulty understanding how to vote or use voting machine
Other difficulty using ballot or voting machine: [coded
verbatim]:
8. Other problem: [coded verbatim]

NAMBE WL -

C-14. How likely are you to vote in the next Presidential election four years from now?

1. Will definitely vote

Very likely

Somewhat likely

Not very likely

Not at all likely

Don’t know or depends (DNR)
Refused

A il

C-15. If you wanted to vote in the next election, how would you prefer to cast your vote?

In person inside the polling place
Mail-in ballot

On the Internet

By telephone

Don't know

Refused

el S albadl e
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Table 1: Voting by disability status, 2008-2012

_ | Disability

Voter turnout Number of
gap voters
{millions)
2008 2010 2012 2012 2012

No disability 64.5% 45.9% 62.5%. 117.3

Any disability 57.3% 42.8% 56.8% 15.6

Disability gap -7.2% ** -3.1% ** -5.7% ** -5.7% **

Type of disability: , R L
Hearing impairment | €3.1% 50.0%  €3.2%: 0.7% .50
Visual impairment  56.8% **' 39.5% ** ”57_.§26fff'7 -5.2%.** 24
Cognitive impairment 46.1% **°  29.6% ** 44.8% ** -17.7% ** 3.7
Mobility impairment 56.8% **  43.5% ** 56.3% ** -6.2% ** 9.3
Difficulty dressing or bathing 46.4% **  32.4% ** 46.7% ** -15.8% ** 2.2
Difficulty going outside alone 45.7% **  32.9% ** 47.3% ** -15.2% ** 4.6

* Difference from non-disability sample is significant at 95% level ** 99% level
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Table 2: Voter Turnout by'Employment Status and Demographics

Votef tumout in 2012
Disability No Disability = Disability Gap

Overall 56.8% 62.5% 5% e
Employed 64.6% 64.2% 0.4%

Not employed 55.0% 59.2% -4.2% e
‘Women 56.5% 64.8% -83%  **
Men L 572% _60.1% S 29%
Age 18-34 32.6% 48.8% 162%
‘Age 35-49 45.4% 63.5% -18.1%  **
|Age 50-64 58.1% 71.0% -129%
Age 65+ 64.4% 75.4% -11.0%  **
Northeast 54.5% 63.3% -8.8%
Midwest 60.1% 65.8% -5.7% e
South . 56.4% 61.3% -4.9% =t
West 55.6% 60.7% -5.1%

* Difference from non-disability sample is significant at 95% level ** 95% level
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' 'i’able 3: Voter Turnout by State

No disability Disability |Disability Gap No disability Disability Disability Gap
\Alabama  62.7% | 57.8% -4.9% = |Montana | 65.8% 64.9% -0.9%
-Alaska 58.3% 59.1% 0.9% Nebraska 61.5% 62.2% 0.7%
Arizona  569% | 481%  -89% . ([Nevada = S7.9% = 585%  O7%
‘Arkansas S4.7% 46.2% -8.4% * |NewHampshire | 70.8% 59.0% -11.9%  **
California  58.4% 50.4% -8.0% ** |New Jersey 62.5% 56.8% -5.7%
Colorado 71.1% 65.6% -5.5% New Mexico 62.1% 57.7% -4.5%
Connectic  63.8% 52.7% -11.1% ** |New York 59.7% - 50.2% -9.5%  **
Delaware  66.8% 71.1% 4.3% North Carolina 69.8% 62.5% -7.3% .
Florida ~  60.7% | 62.0% 1.3% North Dakota ©6AT%  57.2%  -7.6%
Georgia  62.9%  54.9% -80%  * [ohio . 639%  58.3% -5.6%
Hawaii 51.7% 51.4% 0.2% |oxiahoma (530%  49.4%  -3.6%
.Idaho 64.9% 56.6% -8.3% Oregon 67.8% ~ 66.6% -1.1% :
‘IMlinois 61.6% 60.4% -1.2% Pennsylvania . 626% = 54.9% -7.7% e ‘
Indiana 59.9% 54.8% -5.2% Rhode Island 62.7% - 61.0% -1.7%
lowa 70.2% 63.9% -6.3% South Carolina 65.5% 59.8% -5.7%
‘Kansas 63.3% 63.0% -0.3% _ |South Dakota 60.4% 64.7% 4.2% ‘
Kentucky 61.4% 48.5% -12.9% ** |Tennessee 57.4% 47.9% -9.5%  ** -
louisiana  67.6%  58.7% -89%  * |Texss 535%  558%  23%
Maine  71.0%  55.9%  -151%  ** |Utah . 567%  S9.8% . 3.1%
iMaryland _ 66.0% ' 583% ' -7.7%  * |Vermont . 634%  621% = -1.3%
‘Massachu.  72.3% 59.7% -12.6%  ** |Virginia 68.2% 57.1% -11.1%  **
‘Michigan  68.0% 60.7% -7.3% ** |Washington 66.0% 63.6% -2.4% -
‘Minnesoti  74.2% 65.7% -8.4% ** |Washington, D.C. 77.6% 63.8% -13.8%  **
Mississipr  75.9% 67.9% -80%  * |WestVirginia L 488%  429% 5.8%
Missouri 65.8% 53.5% -12.2%  ** |Wisconsin - _74.7% 66.5% - -82%  **

Wyoming 58.7% 59.7% 1.0%

_* Difference from non-disability sample is significant at 9

5% level **99% level
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Tabled:Voted Earlyorby Mail

‘Among those who reported votingin 2012

Vot.ed earlyin f‘ Voted by
polling place or! ]
election office mail

No disability 14,2%' 17.3%
Any disability 14.8% 281%
Disability gap 0.6% 10.8% **
.By type of disability: - } o
~ Hearingimpairment 15.4% 28.4% **
Visual impairment 15.2% . 26.5% **
_Cognitive impairment 12.9%: ~30.1%;**
Mobility impairment . 14.6% 31.0% "’
Difficulty dressing or bathing 12.3% 39.6% **
Difficulty going outside alone 12.8%. 36.0% **

* Difference from non-disability sample is significant at 95% level ** 99% level



‘Table 5: V@ief kegisfréfi&n

Disability  No Disability ‘Disability Gap|
Registered to vote 69.2% 71.5% 23%  **
Voted if registered . ] 821% 87.5%  -54% **
How registered to vote: R L o
Went to a town hall or county/ 31.5% 24%  9.1%  **
___government regjstration office N , o o
Atadepartment of motor vehicles | 21.9%  309% . -9.0% **
___Ata public assistance agency _ 2.7% CL3% 14% it
Registered by mail , 15.8% 16.3% -0.5%
Registered at poliing place 8.8% 7.7% 1.1%  .**
Filled out form at a registration drive 7.2% 6.1% - L1% b
_ Ataschool, hospital, oroncampus | 4.9% 71%  -22%  **
Registered using the Internet or online 1.3% 39% -26% **
Other 6.0% 4.3% 1.7% e

* Difference from non-disability sample is significant at 95% level **99% level

26



 Table 6: Why Not Registered toVote

If not registered to vote, why not:

Disability . No Disability Disability Gap

Not interested in the election or not
‘involved in politics
‘Permanent iliness or disability

Did not meet registration deadlines
Not eligble to vote

My vote would not make a difference
Did not know where or how to register
-Did not meet residency requirements/did
not live here long enough

Difficuity with English

Other reason

32.1%

4.1%

1.2%
1.5%
17.4%

24.5%
. 9.0%

4.3%

45.2% | -13.1%
O 12% | 233%
o 156% -6.6%
_ ,,,,7.'5%1 . B - '_1'6%
.. 4.8% _ -05%
4.8% -0.8%
-2.3%
3.5% o
. 16% -0.1%
15.8% 1.6%

L2
-

-5

-

-

* Difference from non-disability sample is significant at 95% level **99% level
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" Table 7: Why People Did Not Vote if Registered

Why didn't vote

Disability No Disability  Disability Gap
Illness or disability (own or family's) 43.6% 8.2% 35.4% ** .
Not interested, felt my vote wouldn't make a
difference 12.3% 17.0% -4.7% **
Didn't like candidates or campaign issues o 9.7% 13.8% -4.1% **

. Too busy, conflicting work or school schedule 5.9% o 224% -16.5% **

. Forgot to vote (or send in absentee ballot) 2.8% L A3% -1.5% **
Transportation problems - 6.1% - 2.8% 3.3% **
Out of town or away from home . 3.1% (10.1% -7.0% **
Registration problems (ie. didn't receive absentee
ballot, not registered in current location) 4.0% 6.0% -2.0% **
Inconvenient hours, polling place or hours or lines
toobng ) 2.0% 2.9% -10%

~ Bad weather conditions ) 0.6% - 0.9% -0.2%
Other 10.0%. 11.8% -1.8%.
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_ Table 8: Polling Place Difficulties in 2012

I Type of Impairment _ Disability Severity
Noneedfor ' Need help
Any No help in daily in daily
Disability disability | Hearing  Visual Cognitive ;  Mobility activities activities
(1) (2) (3) (4) (5) (6) (7) (8)
When you voted in the polling place, did you have any: )
1 Difficulty in finding or getting to the
pollingplace 5.9% 1.6% 1.6% 11.2% 11.6%. 3.8% ~1.6% 10.5%
2 Difficulty in getting inside the polling
_place (for example, steps) 3.6% ** 0.2% 6.4% = 3.2% * 4.1%. 4.4% ** 2.0% ** 5.4% **
3 Difficulty waitingin line 8.3% * 3.5% 8.9% 4.6% 7.7% 9.4% * 10.6% * 5.8%
4 Difficulty reading or seeing the ballot 11.7% ** 0.9%| 12.6% ** 21.5% ** 20.0% ** 8.2% ** 6.5% * 17.2% **
S Difficulty understanding how to vote
_ oruse the voting equipment 10.3% ** 1.3% 6.4% 14.6% * 20.1% ** 9.7% ** 3.7% * 17.3% **
6 Difficulty communicating with poll ‘
‘workers or other officials at the
polling place 1.6%. 1.2%  2.0% 2.1% 1.0%. 1.6% 16% 16%
7 Difficulty writing on the ballot 4.5% 03%] 0.7% 2.9% * 7.8% 1.0% 2.0% 7.2%
8 Difficulty operating the voting
_'machine o ) 1.3% 0.9% 2.6% 1.8% 1.4% 1.8% 0.5% 2.2%
9.Other type of difficulty in voting 3.8% 0.6% 0.9% 1.2% 7.2% 1.6% 1.5% 6.3%
"Yes" to any of above 30.1% ** 8.4%| 26.9% ** 44.3% ** 43.2% ** 31.2% ** 21.1% ** 39.7% **
Sample size 1040 710 264 197 344, 651 562 478

* Difference from non-disability sample is significant at 95% level ** 99% level
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" ‘Table 9: Voting Methods and Difficulties

Any No
. Disability disability
‘ (1) S )]

‘How did you record your vote? Did you: S B
_Writeonaballot 48.9% | 524%

Punch buttons on a machine 12.2% 13.1%
Flip switches on a machine 14% = 18%
_Touch a computer screen 36.9% 31.8%:
“Use some other method 0.6% 0.8%

Ifwroteonballot: 7 N
Difficulty reading or seeing the ballot 13.8% ** 0.8%
Difficulty understanding how to vote or o .
___.use the voting equipment o 28%*t . 13%
__Difficulty writing on ballot 9.6% 0.5%

JIf punched buttons on machine: L e S
‘Difficulty reading or seeing the ballot 10.8% ** 0.0%
Difficulty understanding how to vote or '
‘use the voting equipment - 8.0% ** 0.0%,
Difficulty using voting machine 4.1% * 0.3%
If touched a computer screen: o o L
Difficulty reading or seeing the ballot 9.9% * 1.5%
‘Difficulty understanding how to vote or !
'use the voting equipment 8.3% 2.0%
Difficulty using voting machine 2.1% 2.9%:

* Difference from non-disability sample is significant at 95% level **99% leve
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_Table 10: Overall Ease or Difficulty of Voting I S
} ) B Type of Impairment ) Disability Severity
C ‘ No need for Need help 3
Any No help in daily in daily
S ~|Disability  disability| Hearing __Visual  Cognitive  Mobility | activities  activities
n . (2) (3) (4) (5) | : (&) (7 (8)
Overall ease or difficulty of voting| =~ | I S ) o
 Veryeasy B 76.0% **  86.4%| 79.8%  71.8% *  69.4% *  76.4% * 81.8% 70.0% **
__Somewhateasy 17.6% | 112%| 148%  207%  207%  17.8% 15.5% 197%
‘Neither easy nor difficult 0.6%. 0.7% 0.5% 0.8% 0.2% 1.1% 0.8% 0.4%
Somewhat difficult 27%*  08% 45%  58%  3.3% . 4.0%* 16% . 3.8%*
~ Very difficult 3.1% 0.9%| 04%  09% 6.4% 0.7% 04% 6.0%
~Somewhatorverydifficult |  58% | 17%| 49%  67% = 97% am% 20%  9.8%
Sample size 1037 ! 708 263 195 343 650 559. 478

* Difference from non-disability sample is significant at 95% level ** 99% level
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Table lizrgﬁeicr:lflc Difficulties for Those Who Found Overall Process Difﬁq.;ﬁlt i

i

Al figuré;refer to voters with disabilities in 2012

_ Overall voting process was:

Somewhat or }

! Somewhat Very
_| vervdifficult — easy easy
(1) 1 (2) (3
When you voted in the polling place, did you have any: . B
1 pifficulty in finding or getting to the polling place 47.6% 7.9%  2.3%
2 Difficulty in getting inside the polling place (for ‘
‘example, steps) 12.9%: 6.1%.  2.3%
3, Difficulty waiting in line ] 22.8%, 15.4%.  5.5%:
| 4Difficulty reading or seeing the ballot 58.6% . 116%  81%
5 Difficulty understanding how to vote or use the
 votingequipment ) 68.1%. 7.6%  6.4%
6. Difficulty communicating with poll workers or ‘
iother officials at the polling place 8.1%, 25%  0.7%
_7Difficulty writingon the ballot ‘ oTH  S0%  12%
i ,si Difficulty operating the voting machine 32% 3.7%  0.4%
| 9:Other type of difficulty invoting ,A 47.7%, 18%,  1.0%
' 1 : i
"Yes" toany of above } 93.7% a6.8% 21.1%
‘Sample size 56 149 817
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~ Table 12: Polling Place Difficulties in Past 10 Years

If voted at polling place in

If voted at polling place in last

2012 10years but not in 2012
B n Dlsablllty No dlsablllty _Disability ' Nodisability .
(1) (2) (3) (4)
When you voted in the polling place, did you have any: B
1. Difficulty in finding or getting to the polling place 5.9% 1.6% 3.3% 1.5%
2 Difficulty in getting inside the polling place (for
__ ,example, steps) 3.6 J0.2%  5.4%°* __0.0%
__3/Difficulty waitinginline | 83> C35%|  9.4% 2.8%.
) 440:fﬂcul_ty readmg or sgemg the ballot ) N 117%“ . 0.9% 14.9%i** 18%
. 5.Difficulty understanding how to vote or use the ‘
. votingequipment - 10.3% ** 1.3% 10.5% ** 2.7%,
" 6 Difficulty commumcatmg with poII ‘workers or ‘
other officials at the polling place 1.6% 1.2% 5.0% 1.4%
7 Dgfflcultv wntmgﬁog }he ballot 7 | 4.5% ~03%]  13%* 0.0%
8, Difficulty operating the voting machlne 13% 09%|  5.0%* 0.0%.
|9/ Other type of difficulty in voting 3.8% oe%|  25%* _0.0%
“Yes" to any of above 30. :Vl%;“‘ 8.4%| 28.6% ** - 10.2%
Sample size 1040. 710 403 116

* Difference from non-disability sample is significant at 95% level **99% level
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. Table 13: Expected Polling Place Difficulties If Have Not Voted at Polling Place in 10 Years

. . S ____Type of Impairment Disability Severity
; i | ‘ ‘ Noneedfor | .Needhelp
Any . No oo : . ' | helpindaily | indaily .
2 Disability ' disability | Hearing ' Visual  Cognitive LM‘?'?,‘J,"Y ' activities | activities ‘ .
(1) - {2 3 | - @ (s) ' .~ (8 (7) ; (8)
Any expected difficulty if wanted to vote ‘ ‘
at polling place 40.1% ** 1.2%| 55.9% ** 44.1% ** 40.7% ** 48.8% ** 19.0% ** 56.3% **
Expected difficulty in: : N , -
_ Finding polling place 23%* 00% 00%  27%  27% . 28% 0.9%  35%
__Gettingto the polling place 12.8% **  02%| 2B8%*  112%°%  114%°*  16.6%** 5.0% ** 18.8% **
Getting inside the polling place 7.4% **! 0.0%| 21.3% 5.4% ** 3.7% ** 11.4% ** 2.1% * 11.5% **
Waiting in line 3.4% **. 0.0% 5.6% * | 4.0%* . 3.9% ** 5.0% ** 2.3%,* 4.2% **
_ Reading or seeing the ballot 6.4% **  06%| 12.7% ** 22.0% ** 84% **  7.3% ** 34% 8.8% **
Understanding how to vote or use .
the voting equipment 10.3% ** 0.0%| 12.8% ** 5.9% 15.1% ** 8.2% ** 7.4%. 12.5% **
Other difficulty recording vote a3%**  05%| 44%  40% = 46%** 7.6% ** 0.0% - 7.6% **
Any other problem 9.8% ** 00%| S57%*  69%*  104%°**  13.7% ** 4.3% ** 14,0% **
Sample size 556 196 124 122 236 392 ZE" 327,

* Difference from non-disability sample is significant at 95% level **99% level
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Table 14: Problems in mail voting

Any No
Disability disability
(1) (2)
Voted by mail in 2012 23.8% 16.4%
If voted by mail:
Any difficulty in reading or filling out mail-in ballot 13.4% 2.2%
Need for assistance in completing mail-in ballot 11.3% 0.4%

* Difference from non-disability sample is significant at 95% level ** 99% level
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© Table 15: Need for Assistance and Use of Special Features

Among those who voted at polling place in 2012

B Disability =~ No disability
(n (2)
Needed assistance in voting ) 29.5% ** 10.7%
__ Ifyes, who provided assistance L o
_iElection official  _ } 42.2%** 71.6%
, ___Familymember 42.2% ** 188%
Friend 9.0%,** 21%
__Home care aide__ | _osw _ 00%
_ . Other S 36%° 5.2%
~_Needed but none provided 2.5% 2.3%.
Used extra features or devices to help vote 6.5%
If yes, what features or devices :
Large display - 58.1%
~ Magnifier or visual aid 32.7%
~ :Earphones o 10.1%
‘Seating/lowered machine 2.2%
. Other 10%
Features or devices were set up and ready
touse 75.4% .
Election officials knew how to set up and
_usefeatures
_Yes, no problems 96.9%
Yes, but some delay or problem 1.7%,
. _No ) 4% ]
Sample sizes 7 o )
__ Total __ L - 1034 708
__Mf needed assistance in voting 43 69
If used extra features or devices 54

* Difference from non-disability sample is significant at 95% level ** 99% level
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~ Table 16: Treatment by Election

officials

Aﬁiéng those who voted at bblling place in2012

No
disability
2

Any
Disability

(1)

Hearing | | Visual :Cognitive:

Type of Impairment

i

{3) (4 (5)

“Mobility

(6)

| Noneed -

activities - :activities

Disability Severity

" Need
helpin

 daily

for help -
in daily

|
i

() (8)

How respectful were election officials
Veryrespectful
_.Somewhat respectful

Neither respectful nor
disrespectful
_ Somewhat or very disrespectful
How helpful were election officials
__Didnotneed help
... Mneededhelp:
. Veryhelpful
.. .Somewhat helpful

' Nothelpful atall

86.8%

%  84.7%
8.2%

6.8%

3.2%
17%

5.3%

926%
7%

4.6%

ASarﬁpliersiie B

1037

3.2%|

| 59.8% **  79.8%|
87.4%|

8.0%|

84.2%  88.5%

2% | 8s%

8%

10.2%

2.0% *

0% 1% 15%°
15%

2.2% . 15%

S97%

_%AS%. | 925%  9A1% |

50% | 61%  51%

I
i

0S%* | 15% | 08%*

195 343

R UL

82.2% _
11.2%

4.5%
21%

9%

2.0% *
1.8%

_ 54.2%

. 92.5%,

5.0%
L 24%|

478’

* Difference from non-disability sample is significant at 95% level ** 99% level

37



Table 17: ?refékénce for I-ii)w to Vote 7 :

oy you wanted to vote in the next election, how would you prefer to cast your vote?"

All respondents (whether or not voted in 2012)

L o Type of impairment B DisabllltySeverity
No need Need
forhelp helpin
Any No in daily - daily
e Disability - disability | Hearing _Visual  Cognitive  Mobility __|activities - activities
(1) {2) (3) (4) (5) (6) n . ®
__In person in polling place 58.0% ** 67.7% 66.1%  67.9%  57.7% * 55.0% ** |  65.5 5%‘ i 5L5%**
By mail 25.0%**  13.6%|  226%*  2L0%*  23.7% s 200% | 214%'*t  281% "
‘Onthe Internet C9.6% " 16.1% 41% " 4.1% ** 107% 7.7%* | 93%**  99%*
By telephone 5.0% ** 1.5%  5.4% '35% 45 61%* | 16% 7.9% **
Don't know 2.4% * ] 1.0% 1.8% 3.4%. 3.5% ** 2.2% 2.2%‘ 2. 6% *
Sample size 2000 1022/ 496 401 731 1331 929 1051
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http://researchinaccessiblevoting.bitbucket.org/levi2. A video demonstration of the voter interface is available at
https://www.dropbox.com/s/pux38kSnojv0891/LEVIhtmlS.mp4.

5. Polling Place Support Tool: A web-based interactive polling place design and management system was
developed. The system supports the design, analysis, and preparation of polling place layouts prior to an election. It
can provide procedural support for opening and closing the polls. It can document problems during Election Day for
election auditing and learning. A video overview of the system is available at
https://www.dropbox.com/s/s310kfmexkiq2wv/pollingplacesimulator_x264.mp4, online demonstration of the system
is available at http://pollingplace.nettempo.com:3000/#!/ .

6. Scrim: Scrim is a web-based, semi-transparent overlay with focus apertures that can be added to voter registration
and education websites to improve flow and focus, especially for individuals with reading and memory disabilities,
without webpage redesign. This Scrim Chrome extension is available for download at
http://researchinaccessiblevoting.bitbucket.org/Scrim%20v1.2.zip A video demonstration of Scrim guiding a user
through a webpage is available at https://www.dropbox.com/s/efyrm8g3eswtp6m/Scrim%20demo.mov .

7. Website Accessibility Analysis Tool: The website Analysis Tool provides visualization and data to understand
accessibility problems. It presents webpage color and brightness issues graphically. It presents font usage, font size
and alternative accessible text statistics graphically. The Chrome extension is available for download at
http://researchinaccessiblevoting.bitbucket.org/Scrim%20v1.2.zip . A video demonstration of web Disability
Analysis is available at
https://www.dropbox.com/s/6emue4akiknlol1/website%20Analyzer%20Quick%20Demo.m4yv .

8. DRE Instruction Set Analysis: Instruction set scripts were collected from a variety of Direct Record Electronic
voting machines (DREs) audio-only ballots and analyzed for consistency, coherence, and efficiency.

9. Accessible Voting Technology Course: A course was taught at CMU-SV that yielded 5 projects, viewable at
http://cmu96772.wordpress.com/. Projects included our first web accessibility tool, Polling Place Support Tool, a Wii
controller-driven voting scenario, and a polling place locator.

10. Annotated Bibliography: As part of getting started, the project created an annotated bibliography. It can be
accessed at https://www.dropbox.com/s/xd10idzbs9451ij/RAV%20Bibliography%20final.pdf?dI=0 .

1.2. Report structure

The final report is organized as follows. It includes an Executive Summary in section 1, sections describing each project, a
Conclusion, a list of References, and Appendices. Sections 2 and 3 describe simple approaches to help with perceptual
interfaces in voting. Section 2 describes MI-S, illuminators, and magnifiers for paper ballot support; this is followed by
Section 3 showing audio voting improvements for write-ins, the most difficult audio-voting task. The report moves on
from there to more universally accessible opportunities. Section 4 shows progress on Low Error Voting Interface which
could greatly reduce problems in making voting selections for people with cognitive disabilities, slight visual disabilities,
for sample ballots, and for overseas voters. In accordance with universal design, LEVI style ballots can also reduce lost
votes for all voters [Goler]. Section 5 shows tools RAV built to help web masters notice and reduce webpage visual and
alternate screen-reader text problems, improve online access to voter information and registration, and make sample ballot
marking more successful. Section 6 presents a new tool that could solve polling place training, operations and auditing
problems. It describes two iterations of web-based polling place support suites. As polling place problems often
disenfranchise individuals with disabilities, the tools help training, polling place planning, setup, problem resolution, and
closing. Section 7 is even more exploratory. It describes a Nintendo Wiimote gesture-based voting platform that might
address a variety of physical disabilities. Section 8 describes a number of smaller RAV projects that motivated the major
projects or have valuable implications for policy creation regarding voting with disabilities. The report concludes with
section 9, asserting that technological solutions must continually be explored as part of policy creation. We promote
continued technology research funding support. Funded research is necessary to create and understand policy options and
opportunities to increase available solutions for allowing individuals with disabilities to successfully vote privately and
independently.
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Much of the code can be found at http://researchinaccessiblevoting.bitbucket.org. The voting course work should
be viewable at https://cmu96772.wordpress.com/ . Links to videos and other materials are included throughout

this document.
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As people age, many acquire strategies to overcome moderately impaired vision in their daily lives without formal
intervention. They may not seek intervention such as glasses or renewed prescriptions, and so they may not be prepared to
read material with typefaces as small as those found on ballots. Voters with severe vision impairment or blindness are
likely to possess their own assistive technology or employ other assistive strategies that would allow them to vote, either
on paper or with an accessible voting machine. However, a much larger set of individuals with moderate vision
impairment or reading disabilities often have difficulty getting through a ballot as well. For instance, one’s reading
prescription may be adequate for pleasure or computer reading, but may not be strong enough to read small ballot print,
due to size and/or poor lighting conditions. In many cases, the needs of individuals with moderate vision impairment have
been too diverse for generalized solutions to be provided in the polling place. While magnifiers are available at most
polling places, poll workers often forget to offer them to voters, and they tend to be inadequate for the task.

2.2.1 Magnifiers - problems with traditionally available approaches:

* Inexpensive hand-held magnifiers are the common solution. Unfortunately, these must be held with one hand,
stopping a voter from holding a sample ballot worksheet or stabilizing their ballot as they mark it.

*  Any problem with physical coordination such as tremor compromises the use of hand-held magnifiers.

*  Frequently picking up and putting down the magnifier is likely to cause additional disruptions to attention.
Common magnifiers are typically manufactured with a width narrower than a typical ballot page, causing users
to move the device from left to right in steps, often momentarily losing their place in the text.

*  Polling stations rarely have a place for holding another piece of paper. Therefore, referring to notes or a sample
ballot must be accomplished using only one hand. This can compromise the error-reducing practice of referring
to a sample ballot.

*  Many jurisdictions use hand-held Fresnel lenses, which are able to magnify a large area with limited distortion.
Unfortunately, their flat design makes them prone to being overlooked by voters and scratched as they are laying
around. When they bend, Fresnel lenses also distort the image they are magnifying. Additionally, the focal
length is often too short to allow writing underneath, forcing one to give up magnification during the marking
step of the voting process, which has the likelihood of significantly increasing errors.

*  Magnifiers may also be difficult to hold steady for many users, especially for populations with tremors. Indeed,
dexterity and grip strength have been found to correlate directly with reading rate when using a handheld
magnifier [Dickinson].

* Voters also show an inclination to bend over a ballot to look through a traditional magnifier, creating an
unnatural posture [Figure 3].

* Lighting also greatly affects the use of the sheet magnifiers commonly found in polling places. The optical
properties of the lens attenuate light under the device, further degrading reading conditions for a population that
many require optimal lighting. Meanwhile, strong lighting above the device may create glare on the magnifier’s
reflective top surface, obscuring the field of view beneath.

* A 2002 voting study found that test subjects who used a ruler to keep their place as they read down the page
made fewer errors in [Goler]. '

* A final problem to highlight is that a lack of training in magnifier use has been shown to negatively impact
reading rate [Cheong 2005). As users train with magnifiers, they become accustomed to the magnification level
inside the viewing field. Cheong showed that short-term practice with a magnifier in an optometrist’s office was
effective in increasing reading rate in patients, to a degree that matched their rate with large-print media. Trained
users also tend to move the page under the magnifier for greater success, instead of moving the magnifier across
the page [Dickinson]. However, voters with moderate low-vision and/or reading difficulties are typically not
identified before entering the polling booth and many do not identify themselves. Short-term practice could be
then used to improve the value of any magnifying prosthetic that a voter uses.
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version is a Fresnel magnifier with a stand constructed of stiff bent wire that holds the magnifier 4 or more inches off the
paper.

25 Magnifier - Discussion

To many, a magnifier appears to be a simple intervention for voters with reading difficulties. However, in addition to
magnification, our experiences showed that illumination, height from ballot, and size of the reading area matter. The area
shown through MI-S mimics the scrolling of electronic interfaces, in terms of their potential to direct and serialize voter
attention. A freestanding magnifier (in contrast to a manually-held device which must maintain focal length) does several
things. It places relevant content in front of the voter’s eyes, in a stable state, at a comfortable viewing angle. It can
ameliorate problems for voters with hand tremors. It can ameliorate low vision. It can also help a voter keep their place
while referring to notes or election materials; voters can look away from the ballot then look back to find their place,
aiding attention. In addition, the view through the magnifier’s lens extends across the page, highlighting a limited number
of text lines, in the same way that an effective electronic voting machine interface can focus on race while maintaining the
larger context. This work suggests that such a magnifier may also help voters with normal vision who have cognitive
impairments such as attention deficit, offering a tool for completing a paper ballot that they can certainly read, but may
have trouble following in its compressed format.

Even without a significant improvement in reading speed, magnifiers with interventions to direct reading (such as a guide
line) elicit a positive response from users with reading difficulties [Cheong 2005]. Cheong has also shown that such
devices can give users confidence, which in itself may reduce errors. Conditions at many polling places are such that
voters feel pressure to finish marking a ballot and relinquish the polling booth to others in line; poll watching experience
finds voters with and without reading difficulties frequently making hasty selections, because they simply want to finish a
cumbersome and protracted process.

Many voters may put themselves outside the category of users needing interventions. Challenges to adoption of such a
magnifier include hesitancy from users without severe vision or cognitive impairments or from users who may have
undiagnosed impairments. The value of a tether to maintain a magnifier in the polling booth is particularly important to
allow voters to casually use the prosthetic, without having to leave the booth and ask for help.

The optimal deployment of magnifiers would be to have them tethered to each polling station before the polls open.
Alternatively, some polling sites provide reading glasses to voters. This could be an extremely positive remediation,
however, such an accommodation does not structure the ballot-marking activity and could pose a health hazard as glasses
are shared between voters. Additionally, election workers have found that glasses create a management problem in the
polling site because of the need to loan and accept returns of the appliances.

The decision to make a battery-powered, as well as a plug-in illumination version, came as a result of the wishes of
election officials.

Finally, we designed MI-S to give some of the ballot-structuring advantages that DREs offer. 2004 data showed that no
state depending on paper ballots had less than 0.9 % residual errors (of a voter not successfully making a selection for the
race at the top of the ballot) while all four states that used DREs had 0.4% or less [Stewart]. We believe the DRE
advantage came from many user interface advantages: focusing on a race, structuring the activity, and feedback. Our goal
was to take Low Error Voting Interface features and make them available for paper, in an attempt to reduce the difference
in residual votes in paper ballots.
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candidate, selecting characters, checking accuracy, making edits, and submitting one’s choice can be especially frustrating
and time consuming. Many voters who use the audio write-in feature need extra time and commonly fail to enter a name
at all. In practice, such interfaces have presented voters with their most difficult task of the election experience
[Herrnson], contributing to a higher ratio of unrecorded votes [Niemi]. For this reason, RAV has focused on how to
improve the write-in experience by exploring how to better use controls, provide instruction, and improve input-editing
strategies.

Speech recognition and auto-completion of text might seem appropriate for writing in a candidate’s name. Unfortunately,
these technologies would spoil privacy and could even be inappropriately coercive for voting. Using speech recognition
for direct text entry in the polling place, where others can listen in, would jeopardize one’s right to vote privately. In the
case of auto-completion, there are also many issues that cannot be resolved. To begin with, auto-completion requires that
words be previously known by the system, but many states do not require write-in candidates to pre-register [Helm].
Additionally, in the context of voting, auto-completion can potentially introduce coercion, by priming the voter think of
one candidate over another through the ordering of suggestions. For these reasons, we focused on creating new text entry
methods for audio-based write-in that does not rely on alphabetic keyboards, speech recognition, or auto-completion of
text.

This section covers the development and testing of three novel audio interfaces that enable navigation and selection of
characters through simple techniques that allow users to linearly access an alphabet for the purpose of typing a specific
name, discussing the strengths and weaknesses of each in relation to existing methods.

33 Write-in - Discussion

Voting machines can be designed according to several sets of guidelines, most notably the Federal 2005 VVSG, which
designates that every polling place should have at least one accessible voting station. Such devices are intended to allow
people to use a range of adaptive input devices such as an Audio-Tactile Interface (ATI), intended to provide voters with
earphones and a set of buttons, or a sip and puff device for non-manual use (with graphical or audio interfaces). The
VVSG includes guidelines for volume, frequency, and speed of audio between 75 and 200 percent of normal rate of
speech. The VVSG does not specifically address how write-in candidates should be entered by voters who do not use
graphical interfaces. We followed guidelines on how operational instructions are to be given by audio at initial activation,
and repeated as desired during the voting session. Our prototypes also fell within the VVSG guidelines for audio speed,
after iterative testing and refinement.

Several researchers and students helped to determine reasonable rates for presenting audio. Participants found that audio
with the standard speech rate equivalent of 200 words per minute (WPM) seemed slow, while an equivalent rate of 700
WPM and higher was incomprehensible. Though audio at a rate of 500 to 600 WPM could be understood, users found it
too fast for maintaining comfortable and accurate navigational control. As a result, audio generated at 400 WPM was
considered appropriate (in line with the VVSG’s upper limit of 200 percent above normal). This also fits with the findings
of Asakawa, et al, on general comprehension of listeners of sped-up synthesized speech, which saw an upper limit for
comprehension at around 300 to 500 WPM (278) [Asakawa]. The prototype platform strayed from the VVSG in regard to
providing multiple modes for navigation keys, depending on whether the key is tapped quickly or held down.

The VVSG suggests that press-hold commands (for instance, repeating the entry of a letter if a key is held down) be
avoided as an attempt to limit unintended letter entry, but we introduced such a capability into two of our three prototypes
to see if the command’s utility might outweigh the concerns posed in the VVSG. The potential to positively impact future
criteria is a goal of our work, adding to the motivation to reevaluate existing guidelines.

The goals in developing the three prototypes were to test how to best orient the user during the text-entry task, shorten the
amount of time required to enter a candidate’s name, and improve accuracy. The prototypes were created in a Google
Chrome browser extension, built with HTML and JavaScript. The extension utilized Chrome’s text-to-speech capabilities
to generate audio feedback, and also HTMLS to manipulate audio files. These were generated using text-to-speech
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features in the MAC OS X command line interface. While the system works with Windows machines as well, the testing
was conducted on a 2012 MacBook Pro.

A version of the prototype was created for each condition listed below:

* Condition 1, Single Tap with Two Navigation Keys: Participants moved through the alphabet one letter a time by
tapping the left or right arrow keys to navigate; selections were made by pressing ‘Enter’.

¢ Condition 2, Four Navigation Keys: Participants used the Up and Down arrow keys to navigate through the
alphabet at 400 words per minute (WPM), pausing to distinguish marker letters (A, G, M, T, Z), and the Left and
Right arrow keys, to navigate one letter at a time.

¢ Condition 3, Two Navigation Keys Utilizing Two Speeds: In contrast to the single tap, with these two-key
conditions participants used only the Left and Right arrow keys for navigation. By holding down the keys, users
moved through the alphabet at 400 WPM, pausing to distinguish marker letters (A, G, M, T, Z), and then
navigating one letter at a time with single taps.

The rationale behind the development of marker letters was to provide a fast way to navigate closer to an intended target
letter by browsing through groupings, to select the target letter with only a few key presses. The initial exploration divided
the alphabet evenly, but informal testing indicated that most people do not have an adequately stable model for where
lesser-used letters fall in the alphabet. Most people, however, could easily establish a letter’s location in the alphabet by
recalling its proximity to commonly used anchor letters. Through trial and error we found A, G, M, T, and Z to work best
as markers (or waypoints) to segment the alphabet.

Experimental instructions for write-in experiments:
“To write in a candidate’s name, follow these instructions:

1. [Condition 1] “Single-tap the Left or Right arrow key to move through each letter. Press Enter to select
a letter.”

2. [Condition 2] “Press and hold the Up or Down arrow key to find the general area for the letter you are
looking for. Single tap the left or right arrow key to narrow in on the letter. Press Enter to select the
letter”

3. [Condition 3] “Press and hold the Left or Right arrow key to find the general area for the letter you are
looking for. Single-tap the Left or Right arrow key to narrow in on the letter. Press Enter to select the
letter.”

4. “To move through the alphabet quickly, like this [play audio sample], press and hold the Left or Right

arrow key. Try it [allow user to try].”

“To move one letter at a time, like this, press the Left or Right arrow key. Try it [allow user to try].”
“To select a letter, press Enter. Find and select the letter S [allow user to try].”

“To review what you have already typed, press the Up arrow key [allow user to try].”

“To remove the last letter typed, press Delete [allow user to try].” ‘

“To listen to the instructions again, press the Down arrow key. To begin, press an arrow key.”

% N oW

To test our prototypes, thirty computer science graduate students participated. All possessed average vision, none were
regular users of text-to-speech technology, and only one was a native English speaker. For each condition, participants
were asked to enter two different names. The order of conditions was randomized. The time taken to input eight letters
using each approach was compared. Each test condition had a sample size of ten participants.

The data shows a statistically significant improvement between Condition 2 and Condition 3 with a 25 percent reduction
in task time when using a two-key interface over a four-key interface (with a t-test p value of 7.1E-06). In contrast, there
is no statistically significant performance difference between condition 1and 2 (t-test p value of approximately 0.88). A
critical finding was that all conditions improved audio-enabled write-in speeds over existing and prototype DRE systems
with a similar functionality. The majority of our testers completed audio write-in entry in less than one minute in every
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trial. DRE voting equipment with audio write-in capability tends to utilize a condition similar to Condition 1, yet in the
field, this method is very difficult. In field tests and observations of various deployed and emerging voting devices,
selecting eight letters for a name can rarely be done in one minute. As a gauge, we looked at efforts using machines going
through or carrying VVSG certification. For instance, on a Sequoia AVC Edge machine manufactured by Dominion and
tested in January 2014, a user entered only four letters in 56 seconds with great effort. In addition, when the tester entered
a letter erroneously on the AVC Edge, he was unable to correct it.

There are a number of reasons for slower write-in speeds on current equipment. Many DRE voting machines in current
service present a lag in response—a detectable or sometimes uncomfortably long period of time between when the user
presses a button and when the device responds. DRE machines with older hardware and software may suffer delays
because software has not been optimized or hardware is underpowered to keep up with the voice interface. (The prototype
did not present noticeable lag.) As well as lag, some systems do not register button input while audio is playing, meaning
the voter cannot skip past or truncate (cut short) any information, which can impede alphabet browsing. Another factor
may be key design.

DRE machines may not match the effectiveness of the prototypes using a computer keyboard because of the actual design
of the DREs’ specialized buttons, which are typically large and made from plastic, soft rubber, or silicone, and behave
quite differently from the type of computer controls most people encounter in their daily lives. Although standard
computer keyboard keys are pressed with 182 to 193 grams of pressure anywhere on their surface [Rempel], many
accessible ATI buttons on voting systems vary in actuation pressure across the key, requiring pressures that are multiple
times the minimum pressure needed near the hinge. Recently, our researcher team had access to a newer DRE that
responded with no perceivable lag, but used the standard Accessible Technology Interface (ATI) button design. While
not available for our study, in a limited hands-on test the new machine yielded vote times closer to those experienced in
our test conditions, but still not as fast. It is likely that differences in key feel contributed to this difference.

Faster overall entry speeds in the experimental conditions may have also resulted from the ways the conditions attempted
to orient users on how to go forward and backward, and to navigate the interface itself. This data shows that using fewer
keys increased performance in both of the experimental conditions. The four-key interface was more difficult for
participants to learn, remember, and use efficiently. Surprisingly, the data did not show a significant improvement for the
novel press-hold feature of Condition 2 and Condition 3, over the simple tapping of Condition 1. Simply tapping through
each letter one at a time enabled users to enter letters faster than they could with Condition 2 and at similar speeds as
Condition 3. In interviews, however, the majority of participants reported a preference for the sped-up letter browsing of
Condition 3. In spite of not being native English speakers, participants also reported that utilizing A, G, M, T, and Z
marker letters to chunk the alphabet into four sections improved their sense of location in the alphabet. Although these
preferences did not significantly increase text-entry speeds, participant feedback speaks to an increased comfort level with
having an overview of the alphabet and a greater context for navigating it. These marker letters, however, did affect use
under stress as described below.

The testing also revealed the importance of suggesting an efficient strategy to voters, rather than simply listing features in
the instruction set. Without any instruction on strategy (when we described what each feature was, but not the purpose),
only some participants developed efficient methods for text entry while others struggled, either sticking to using single tap
or sped-up letter browsing, or frequently changing strategy. Testers who developed an efficient strategy did so by taking a
moment to experiment with the controls before commencing to spell the name, but such experimentation is not easily
available while voting, given the pressure of time and the fear of making an error that would affect a live ballot. When we
changed the instructions to clarify various strategies (for instance, initiating a press-to-hold on an arrow key to quickly
move to a letter region, or tapping the arrow keys to browse one letter one at a time), almost all used an efficient strategy
from the start. The testers’ response prompts the question of whether polling guidelines should encourage a period of
practice, sample vote completion, or simple drills before commencing to enter write-in candidate names. Unfortunately,
voters are currently unlikely to have consistent training before voting.

While not part of our formal prototype testing, an important benefit of using sped-up reading of the alphabet with marker
letters became apparent when using the prototypes in noisy surroundings, such as found in typical voting sites. Many
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users stated that when the volume of the prototype could not fully compete with ambient noise, it was still easy to hear the
pattern of the marker letters as the alphabet sped by. This pattern made it possible to easily get within range of the target
letter, and the cognitive model it developed provided secondary context to discern partially heard letters when zeroing-in
on the target one letter at a time. This suggests that while there were not significant improvements in speed between
Condition 1 and Condition 3, in the noisy environment of the polling place Condition 3 should present a valuable benefit
in real world voting.

34 Audio — Conclusions

This work demonstrates techniques for write-in design that could be introduced in future voting machines and highlights
underlying questions related to the ongoing design strategies of electronic voting equipment. The previous discussion
concerning ATI button design and our experience with these specialized buttons cautions us that the presence of such
unusual, specialized input hardware (presumably to show extra care and attention to voters with disabilities) may actually
introduce difficulties for many users. Experiments indicate that a typical consumer-grade keyboard is much easier to
operate than available adaptive input devices and would speed input. As well, the arrow configurations on such keyboards
(sometimes a cross style or inverted T with Up-and-Down arrows sandwiched between Left and Right arrows as in Figure
12) are typical to most people’s communication use in daily life. While early VVSG may have been made when fewer
people used computers, it has become difficult to live in society today without using a keyboard for communication and
other activity. While the goal may be a variety of input methods to suit the user’s tastes (common QWERTY keyboard,
Braille keyboard, or audio-tactile interface) in line with the findings of [Oliveira] in “Blind People and Mobile Touch-
based Text-Entry: Acknowledging the Need for Different Flavors,” a functional interface that follows the most successful
conditions in our testing would form an appropriate path for simplified entry of write-in candidates. Eliminating
keyboard-to-audio lag, allowing key press to interrupt audio at any time, and varying audio speed each improved audio-
based character input. In addition, structuring the alphabet with fixed marker letters did not slow input, and indeed, should
make performance more reliable in the context of the perceptual and cognitive challenges of real-world voting input. The
results of this work should also be useful for entry of passwords or proper names in any computer interface not relying on
speech recognition or keyboard input.
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53  Polling Place Support Tool — Student Version

The student version was based on HTML 5, CSS3, JavaScript. The final version described in the next section was written
to be scalable. It is written in JavaScript using MEAN Stack, MongoDB, Node.js and Express.js for the web server, and
Angularjs for the client-side software.

The student version of the Polling Place Support Tool started using the guidelines for setting up a polling place for Fairfax
County, VA [Virginia). It provides visual representations of entrance, exit, voting booths, accessible voting booths,
tabulation boxes, help station, registration station, waiting areas, and walking directions which allow the user to plan and
reflect on a polling place layout.

It contained a list of “to-do” tasks that can be marked as completed within the tool. In this way the officer might be more
aware of the tasks he or she needs to do, and also be certain about which tasks have already been completed. This live
application can be accessed at http://linda.nul-unu.com.s3-website-us-east-1.amazonaws.com/ .

The final version is also there; it has a backend that can support many polling places and is designed for secure login as
well. It can be accessed at http:/pollingplace.nettempo.com:3000/#!/ .

List of features of the Polling Place Support Tool:

o Room layout: The first page allowed the user to select a room layout that best fits with the actual dimensions of
the voting area [Figure 27]. While the first version gave a user the task of choosing a room layout shape, the
second version simply allows a user to block out parts of a square grid with architectural features or furniture that
can’t be moved.

o The toolbox contained the basic elements that a polling place should have. Examples of these elements are: exit,
entrance, help station, registration station, ballot station, ballot box, observers’ station, accessible voting booth,
and so forth. The elements in the toolbox can be dragged and dropped into the room layout to start designing the
voting area layout [Figure 29]. The second version puts such polling place tools in tabs of a toolbar that can be
selected more simply [Figure 33].

o Furniture manipulation: The elements on the toolbox could be dragged and dropped into the room layout. The
item could be put in different position on the layout. Once an item is added to the layout, the user can “hover”
over the item to see a bigger representation of it. Features on the second version allow deeper engagement with a
gear toolbox, and handles allow sizing and rotation.

e The user could click on the image to show the different activities the poll worker needs to do to set up that
particular furniture. The items associated with each station could be checked too. In the second version, clicking
on an item’s gear icon produced a popup menu checkbox, tags, duplicate, or delete [Figure 34].

¢ The application could save and download a current layout as an HTML file. It also had a “reset” button to erase
the current diagram and start all over again. The second version has a more sophisticated login and database load
approach to working on specific polling places.

¢ Beside the activities that the poll worker needs to do for the polling place station, the tool provided information on
the activities that he or she needs to do before the election, when opening the polls, during the Election Day, and
when closing the polls. The second version includes versions of such lists in a database that can be edited.

Polling place activities were organized to aid poll workers understand the sequence of the tasks they need to do.

Rick Urps, Deputy Director of Maryland State Board of Elections, provided feedback on the prototype. He wasn’t sure
that the Board would use the layouts previous to the election during a ‘site survey’, but he saw a lot of potential for
associating checklists positions within the polling place. He said “Combining the site survey map with checklists is where
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6. Tools for Improving Existing Voter Education and Registration websites

6.1 Adding Translucent Overlays to webpages

6.1.1 Translucent Overlays Overview- Summary

RAYV created a method for adding translucent overlays to voter registration and voter education websites to help improve
focus on one task at a time, which could be especially helpful for individuals with several kinds of cognitive and
perceptual disabilities, as well as for individuals with low vision. While the gold standard is to design such websites based
on the best accessibility guidelines, many counties do not have the resources to do this. The Scrim app provides a
mechanism for adding accessibility features without redesigning an existing website.

Scrim is currently implemented as a Chrome browser plug-in and acts as a method for graying out parts of a webpage,
drawing users’ attention to areas of the page, with the overall goal of improving the browsing and data entry functions of
these websites. The tool is designed to allow a “trainer” to select a sequence of “apertures” in a WYSIWYG manner on
any webpage. It also includes an approach for reading the positions of the objects as an alternative authoring approach.
The user sequences through these apertures, viewing the material while still able to select items anywhere on the
webpage. The apertures help serialize a user’s path, guiding the user through reading and procedures one step at a time.

6.1.2  Overlays — Introduction

Leading up to creating the Help America Vote Act (HAVA), registration problems were identified as the number one
obstacle for citizens, accounting for over 2 million lost votes in 2000. Registering to vote online is now the preferred
mechanism for voters, state governments, and the federal government as a way of facilitating registration while obtaining
a driver’s license. Since Arizona first put its voter registration online in 2002, followed by Washington State in 2008,
online voter registration has expanded rapidly with the number of states online at 19 in 2014, providing access to 47
percent of all eligible voters. According to a 2014 Pew study, 11 of the 13 states surveyed reported greater voter
satisfaction, with 65 percent of registered voters in support of online systems. Factors that influenced satisfaction included
the voters’ ability to instantly confirm registration through the Internet and to update personal information at any time.
Online at-home registration removes barriers to participation for those with limited mobility. States have moved online
because it reduces fraud and saves money, among other benefits. By using an online system, Arizona was able to reduce
the cost of registration from 83 cents to 3 cents per voter. The Presidential Commission on Election Administration called
for further broadening online registration to the remaining states in the January 2014 report and recommendations. By
making the registration process available from any computer in a person’s home, school, or library, the new approach
expands beyond even the improved voting access of the Motor Voter Act, which makes registration open to anyone by
simply checking a box as they renew a driver’s License.

Online registration is arguably most important for people with physical, perceptual, and cognitive barriers to registering
on paper at an election office. Concerns of security are simpler for registration than some online transactions as they are
typically checked against several records, and in many cases require demonstration of response to mail to be validated. A
drawback to the rapid deployment of online registration sites and other government sites, however, is lack of accessible
user interfaces and difficulties with demonstrating their accessibility. Such sites have not been validated for ease of use,
lack long-term user feedback regarding interface problems, and likely are deficient in the benefits of formal critiques from
those familiar with designing online interfaces for accessibility. Any complicated online interface can disorient and
disorganize a user. Government or voter registration sites are especially challenging in that they are fraught with the stress
of creating important credentials and are used only once. Problematic issues include the number of steps involved in the
process, and the difficulty of accessing pages and fields where the voter needs to enter essential information. Some voters
with cognitive impairments may face additional challenges when trying to navigate the steps in the specified sequence
required by the form.
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and word choice was made for several vendors’ voting machines. Continued work in this area could greatly simplify audio
voting. [Figure 48, 49]

RAYV drafted a proposed list of simple improvements that could be implemented in the run-up to the 2012 election shown
in the appendix. Such lists that we made and distributed from the Voting Technology Project helped in past elections. In
the end, RAAV was not convinced the list shown in the appendix shortly before the election would help.

RAYV substantiated the value of running project-based graduate-level classes to explore technology for voting with
disabilities. The Wiimote, the first prototype of the RAV Webpage Analyzer, and a first prototype of the Voting Place
Simulator were made with students in a RAV-driven CMU graduate program class called Extreme Interfaces: Voting with
Disabilities. This class was partially motivated by the success that came from a Voting Technology class Ted ran earlier at
MIT. In that case, Mathew Hockenberry worked with us to invent Abrievicons, which shorten audio voting
[Hockenberry]. He also demonstrated that mouse buttons were an improvement over standard specially-designed
accessibility paddle buttons for speed and accuracy of accessible voting. RAV is convinced that such mouse buttons are
an excellent alternative voting-input approach. We conclude that exploratory projects in graduate courses on technology
for voting can be extremely productive.
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9. RAYV Final Report Conclusion

The work of the RAV offers a roadmap of technical solutions that can improve voting for individuals with disabilities. To
ensure that people are voting privately, they must vote in public. To vote, we must register, in many cases online. RAV
has made tools [Scrim, Web Analyzer, LEVI] to help web designers be aware of and solve many problems individuals
with disabilities face online. To vote independently in public, polling place operations have to work. Voting independently
at public polling places is rarely easily successful for our population. RAV hopes to make real and lasting improvements
to voting for individuals with disabilities. We have made the Polling Place Support Tool to solve many polling place
problems not adequately addressed today. Many disabilities create difficulties for paper. We have created physical
structuring, illumination, and magnifying prosthetics to explore and ameliorate many problems individuals with
disabilities have working directly with paper. People make mistakes marking selections, whether marking up a sample
ballot or marking a ballot to print out; RAYV introduces graphical, audio, and physical interface voting alternatives. With
more development and testing, RAV solutions can tremendously increase individuals with disabilities’ success in voting.
RAYV explorations could convincingly eliminate millions of errors made in voting throughout the country. We expect they
could also reduce recordable residual votes significantly.

The number of individuals with disabilities that could be disenfranchised in voting is not an insignificant portion of our
population. We are the disabled and the not currently disabled. As well as addressing disability access, the technology we
create can help voters universally. RAV has worked to make real and lasting improvements to voting for individuals with
disabilities. The RAV graphical interface solutions are being used by researchers and are in plan for Maryland’s overseas
voting approach. RAV paper ballot Magnifier Illuminator Support (MI-S) is being tested. RAV audio interface
improvement work has been published, and is available. RAV webpage access tools are available and being considered by
various voting jurisdictions. The RAV Polling Place Support Tool is in consideration by large voting jurisdictions as well.
With continued support, this work could help cement the impact of these solutions academically and practically.

RAYV has shown improvements for universal access across a range of today’s voting scenarios. They range from solutions
that can be implemented immediately, to ones that provide direction for next-generation voting systems. Additionally, all
software prototypes will be released into the public domain, allowing other researchers to build on the work.

The Research in Accessible Voting project focused on creating technology to address a variety of disabilities issues in
voting. In a technological age, technology creation can make profound improvements on policy creation. Some years ago
the person responsible for deciding what technology to use for voting in China contacted Ted Selker. He wrote a very long
paper including the work we had done and asked for comments and interaction. After about a year, he decided to create a
new kind of optical scan system for China: one that would rely only on the text shown on the ballot that their voter
viewed. Instead of using an internal ballot module, it scanned the physical ballot to establish what races and decisions the
person viewed for their selections. Interestingly, by consulting with the Voting Technology Project, they established this
improved practice many years before anyone in the USA had such a secure and accurate way to vote with a paper ballot.

Policy creation should not be limited to Common Off The Shelf technology. Unlike 2000 when the country began
focusing on voting technology problems, today almost everyone owns a cellphone with a camera and a GPS in it. Unlike
2000, mobile tablets and laptops are available for most data-oriented jobs. The implications of pervasive computing must
be considered in approaches for all citizen activities. Now researchers are defining and describing a future in which
sensors, analytics, and effectors make up the Internet Of Things (IOT). This IOT too, is transforming how people and
technology work together. How will cameras and people sensors everywhere impact voting? The need to continuously
fund technology research in service of policy decisions is critical today. The RAV work promotes the value of continued,
non-vendor research in technology that can improve access, integrity, and accuracy. Specifically, the value of creating
technology for voting with disabilities is urgent. Early attempts to mcorporate new web technologies for election services
may have been hastily planned and executed. The return to paper ballots in many jurisdictions have, in many cases, left
individuals with disabilities without working systems that allow them to succeed in voting on their own.
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The Research in Accessible Voting (RAV) project has endeavored to provide innovations that can offer new solutions for
policy that can improve voting for individuals with disabilities. Historically, policy decisions have been focused on
available resources, problems, and technical systems. Such analysis of the 2000 election showed that problems with
registration, polling place operations, and ballot design were the main causes of lost votes [Alvarez]. The following few
years, however, showed technologists dominating the conversation by pointing to their predictions that potential problems
in computer security could be even more dangerous than the known problems. The NSF and others responded by funding
the concerned technologists. We are now in a place where technological progress is as important as cultural readiness for
change. Our research has tried to strike a balance, creating technology that could solve measured and prospective
problems for individuals with disabilities. We hope that this report helps show how investment in technological solutions
can help improve policy options for the US.
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11. Appendicies
11.1  Write-in Experiment Materials
Participant | Order Condition 1: Single Tap Condition 2: Four Keys Condition 3: Two Keys
d
1t Trial | 2% Trial | Average | 1% Trial 2" Trial Average | 1% Trial .é r: al | Average
1,2,3
1 34 36 35 34 40 37 45 42 43.5
1,2,3
2 37 38 37.5 43 36 395 30 40 35
1,2,3
3 46 49 47.5 40 43 41.5 41 39 40
1,2,3
4 40 38 39 47 49 48 36 40 38
1,2,3
5 37 41 39 56 58 57 39 - 39
1,2,3
6 51 41 46 - - - - - -
1,2,3
7 52 49 50.5 - -- - - - -
1,2,3
8 55 53 54 - -- - - - -
1,2,3
9 55 41 48 - - - - -- -
1,2,3
10 38 42 40 - - - - - -
2,31
11 - 51 51
31 35 33 48 37 425
2,3,1
12 50 60 55
27 40 335 38 32 35
2,3,1
13 63 65 64
39 36 375 35 43 39
2,3,1
14 63 58 55.5
42 40 41 46 50 48
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2,3, 1
> - 53 53
15 32 32 32 40 39 39.5
2,3, 1
*e 66 61 63.5
16 m 53 485 a2 55 |ass
2,3,1
* 69 68 68.5
17 41 36 38.5 39 48 43.5
2,3,1
18 62 48 55
36 36 36 25 39 32
2,31
19 - - - 64 65 64.5 - I
2,3,1
20 - - - 64 50 57 - - |-
3,2,1
21 - - - - - - 49 44 |465
3,2,1
2 - - - - - - 48 32 |40
3,2,1
23 - - - - - - 50 45 |415
3,2,1
2 - - - - - - 39 37 |38
3,2,1
25 - - - - - - 44 40 |42
3,2,1
26 65 55 60 45 50 475
49 36 42.5
3,2,1
27 40 45 42.5
34 33 33.5 41 42 41.5
3,2,1
28 38 49 43.5
53 52 52.5 45 46 455
3,2,1
29 49 48 48.5
40 - 40 53 58 55.5
3,2,1
30 - - - - - - 48 40 |4

FIGURE 50 DATA SHOWING THAT THE SIMPLER TWO-KEY INTERFACE ALLOWED PARTICIPANTS TO COMPLETE
TASKS FASTER THAN WITH FOUR KEYS, BUT NOT NECESSARILY FASTER THAN TYPING ON A KEYBOARD.
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11.2  Magnifier Experimental Materials

11.3.1 IRB Protocol

Study Title

Usability Testing of New Election Technologies

Complete each section. When a question is not applicable, enter "N/A". Do not leave any sections blank.

1. Purpose

Provide a brief explanation of the proposed research, including specific study hypothesis, objectives,

and rationale.

This research is intended to explore the utility of new ways to focus the visual attention of voters when voting
on paper, marking ballots online and registering to vote. The prototypes to be tested include a physical
reading magnifier for paper ballots and a website scrim (a semi-transparent filter with a dynamic rectangle
cutout that exposes only certain sections of a website at a time) for online materials. The hypothesis is that
these aids will make it easier for individuals with less than average vision and/or learning disabilities to focus
on tasks, perceive content and work accurately, leading to faster task completion times. The rationale for this
hypothesis is that the existing voting materials (such as election ballots and online registration sites) provide
information a manner that is too free-form and crowded with content; our prototypes are intended to simplify
the browsing of such materials. The overall objective is to garner objective and qualitative data that will inform
the next iteration of our designs.

2. Background

Give relevant background (e.g., summarize previous/current related studies) on condition, procedure,

product, etc. under investigation, including citations if applicable (attach bibliography in Attachments
section).

Voting can be confusing and election materials difficult to work with (Alvarez, R., Ansolabehere, S.,
Antonsson,E., Bruck, J., Graves, S., Siegel, J., Palfrey, T., Rivest, R., Selker, T., Slocum, A., & Stewart III, C.
(2001) Voting: What is, what could be. Caltech - MIT Voting Project.)( Selker, T. (2004) Processes can improve
electronic voting: a case study of an election. Caltech/MIT Voting Technology Project.). This can be especially
true for individuals with reading disabilities and poor eyesight. Previous research has shown that focusing
voter attention and providing larger text can be helpful (Selker, T., Goler, J., Wilde, F. (2005) Who does better
with a big interface? Improving Voting Performance of Reading Disabled Voters. Caltech - MIT Voting
Project.). This study is intended to test an improvement on voting magnifiers with a freestanding prototype
specifically intended for use with paper ballots. The study will also test a new web-based tool to focus voter
attention when registering to vote online by creating an interactive overlay system that exposes a web-form's
content sequentially to the user without modifying the underlying webpage.

3. Collaborative Research

a) If any non-UCB institutions or individuals are engaged in the research, explain here.

None are currently engaged.

b) If any non-UCB institutions or individuals are collaborating in the research, complete the table

below and attach any relevant IRB approvals in the Attachments section.

Non-UCB institutions

Previous Next

4. Qualifications of Study Personnel

a) Explain expertise of Principal Investigator, Student/Postdoc Investigator, Faculty Sponsor (if

applicable), any Co-Investigators or other key personnel listed in the application, and how it relates

to their specific roles in the study team.

Eric Paulos is the Director of the Living Environments Lab, Co-Director of the CITRIS Invention Lab, and an
Assistant Professor in Electrical Engineering Computer Science Department at UC Berkeley where he is
faculty within the Berkeley Center for New Media (BCNM). His areas of expertise span a deep body of
research territory in urban computing, sustainability, green design, environmental awareness, social
telepresence, robotics, physical computing, interaction design, persuasive technologies, and intimate
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media. Eric received his PhD in Electrical Engineering and Computer Science from UC Berkeley where he
helped launch a new robotic industry by developing some of the first internet tele-operated robots including
Space Browsing helium filled blimps and Personal Roving Presence devices (PRoPs). As PI of this study,
his experience creating and testing novel interfaces will allow him to provide valuable insight into the design
of the prototypes and meaning of collected data.

Ted Selker is a visiting scholar in the data and Democracy Initiative at CITRIS, UCB. Ted spent 5 years as
director of Considerate Systems research at Carnegie Mellon University Silicon Valley. He was also
responsible for developing the campus’s research mission, teaching HCI, Android product design, and
research in voting with disabilities. Ted spent ten years as an associate Professor at the MIT Media
Laboratory where he created the Context Aware Computing group, co-directed the Caltech/MIT Voting
Technology Project, and directed the CIDI Kitchen of the future/ product design of the future project. His
work in voting technology, as a designer and researcher, provides critical grounding for this project.

Dan Gillette is a visiting scholar in the Data and Democracy Initiative at CITRIS, UCB. He also is a member
of the CITRIS Social Apps Lab, where he leads a product team creating PIC Your Future, a college
readiness app funded by UCOP. Previously, Dan held research and teaching positions at Carnegie Mellon
University, Stanford University, Mills College, and CSU Monterey Bay. Additionally, Dan was a cofounder
and design principal at In World Solutions, a startup that provides virtual reality tools for the behavioral
healthcare market. From 2002-2008, Dan was chair of the Innovative Technology for Autism Initiative. Dan
holds a B.A. in human development from the Lesley College Graduate School, and an Ed.M. from the
Harvard Graduate School of Education, with a concentration in cognitive science, psychology, and
instructional design. Dan brings to this project two decades of experience designing and testing

accessibility products.

11.3.2 Specific Protocol

Subject Population

a) Describe proposed subject population, stating age range, gender, race, ethnicity, language and

literacy.

The proposed population for this study will be students and staff of UC Berkeley who have a moderate vision
impairment that affects reading, but is correctable with glasses and individuals with dyslexia and/or attention
deficit disorder. The age range is 18 years and older. Gender, race and ethnicity will be representative of the
available recruitment pool. Participants must be fluent in written English and able to follow spoken English
instructions.

b) State total (maximum) number of subjects planned for the study and how many must be recruited to
obtain this sample size. Explain how number of subjects needed to answer the research question

was determined.

The number of participants sought is 10-16, which will provide a sample pool of 5-8 individuals that meet
each the two main population groups for the study -- moderate vision impairment and learning disabilities --
and still provide some room for administration error. It is standard practice to conduct exploratory usability
studies with 4-6 individuals, such as this one. The plan is to conduct rolling recruitment until we have
successfully completed the study, meaning that we will not recruit a pool of alternate participants.

c) If any proposed subjects are children/minors, prisoners, pregnant women, those with physical or
cognitive impairments, or others who are considered vulnerable to coercion or undue influence, state
rationale for their involvement.

We will be recruiting individuals with mild-to-moderate learning disabilities, as this is one of the target
populations for the study.

6. Recruitment
a) Explain how, where, when, and by whom prospective subjects will be identified/selected and

54 Research in Accessible Voting, 2014, Ted Selker.



approached for study participation. If researcher is subject's instructor, physician, or job supervisor,

or if vulnerable subject groups will be recruited, explain what precautions will be taken to minimize

potential coercion or undue influence to participate. See CPHS Guidelines on Recruitment for more
information.

Recruitment will be handled by the distribution of flyers. Recruitment will begin in proximity to our office in
SDH and extend to the distribution of flyers in other parts of campus if needed. Subordinates or current
students of the research team will not be actively recruited. When a potential participant contacts the
recruiter, a private discussion will take place in person, by phone or by email to determine if s/he is eligible for
the study.

b) Describe any recruitment materials (e.g., letters, flyers, advertisements [note type of media/where

posted], scripts for verbal recruitment, etc.) and letter of permission/cooperation from institutions,

agencies or organizations where off-site subject recruitment will take place (e.g., another UC campus,

clinic, school district). Attach these documents in Attachments section.

When meeting a potential participant, the following script will be used:

"Hi, I'm [recruiter's name]. I'm part of a team working on technology to make voting tasks easier for
individuals with minor vision problems or learning disabilities. Would you be interested in participating in our
usability study to assess these tools? It should take no more than 50 minutes and you will receive a $25 gift
card as a thank you for your participation.”

If the answer is that would like to participate, the recruiter will provide a flyer. If the answer is no, the recruiter
will thank the individual and say goodbye.

Another recruitment tactic will be email, sent to those known by the project with the intent of the message
being forwarded. The following text will be used in the email.

"Ted Selker and Dan Gillette, visiting scholars in the Data and Democracy Initiative at CITRIS, are currently
conducting a study to assess prototypes they have built to help individuals with minor vision difficulties or
learning disabilities complete voting-related tasks, such as voter registration and voting with paper ballots. If
you know anyone who might be interested in participating in this study, please forward this email and the
attached flyer."

¢) Will anyone who will be recruiting or enrolling human subjects for this research receive

compensation for each subject enrolled into this protocol? If yes, please identify the individual(s) and

the amount of payment (per subject and total).

No one conducting enrollment will have compensation tied to successful recruitment.

7. Screening

a) Provide criteria for subject inclusion and exclusion. If any inclusion/exclusion criteria are based on
gender, race, or ethnicity, explain rationale for restrictions.

Since we are developing aides for individuals with minor vision difficulties that affect reading, as well as
dyslexia or ADD, participants will need to have one of these conditions. Additionally, since this study focuses
on reading tasks, all participants will be required to be fluent in written English and able to follow verbal
instructions in English. Participants must be at least 18 years old, since that is the minimum age for voting in
the United States and we are testing aides for voters. Self-report will be the means for verifying the
participant meets the inclusion criteria.

b) If prospective subjects will be screened via tests, interviews, etc., prior to entry into the "main" study,
explain how, where, when, and by whom screening will be done. NOTE: Consent must be obtained for
screening procedures as well as "main" study procedures. As appropriate, either: 1) create a

separate "Screening Consent Form;" or 2) include screening information within the consent form for

the main study.

NA

8. Compensation and Costs

a) Describe plan for compensation of subjects. If no compensation will be provided, this should be stated. If
subjects will be compensated for their participation, explain in detail about the amount and methods/

terms of payment.

55 Research in Accessible Voting, 2014, Ted Selker.



Include any provisions for partial payment if subject withdraws before study is complete.

When subjects are required to provide Social Security Number in order to be paid, this data must be
collected separately from consent documentation. If applicable, describe security measures that will be

used to protect subject confidentiality.

If non-monetary compensation (e.g., course credit, services) will be offered, explain how

Each participant will receive a $25 gift card to Target or Starbucks (participant choice). Participants will
communicate their choice when scheduling their participation in the study and cards will be given to the
participants at the end of testing.

b) Discuss reasoning behind amount/method/terms of compensation, including appropriateness of
compensation for the study population and avoiding undue influence to participate.

In previous, recent research studies done by investigators involved with this study, the amount of the gift
card, and the related-vendors was deemed as an appropriate thank you for participation and of interest to the
majority of potential participants.

c) Costs to Subjects.

NA

9. Study Procedures

a) Describe in chronological order of events how the research will be conducted, providing information
about all study procedures (e.g., all interventions/interactions with subjects, data collection

procedures etc.), including follow-up procedures.

1. Greet participant

2. Introduction: "Thank you for agreeing to participate in this study. Today we are testing some ideas for
changing the way people vote. During this study we will ask you to answer some questions and ask you to
complete a reading level test before you try the technology. You will then try to use a few different systems.
Finally we will discuss the systems. The time required for the testing portion of the test should take less than
hour. Do you want to continue?" (2 minutes)

3. Consenting (if not completed prior to testing) (10 minutes)

4. Demographic Interview: Age, gender, education level, voting history (when was the last time the participant
voted and with what technology) need for reading glasses and learning disabilities (5 minutes)

5. Administer the easy CBM Passage Reading Fluency measure, grade 8, form 8_2 (5 minutes)

6. Usability Test Administration: The order of the following conditions will be randomized and interwoven
(ballot task/registration task/ballot task/registration task/ballot task).

A. Paper Ballot: The participant is asked to vote on three contests, two candidate and one proposition (the
participant will be coached on which candidates to vote for and will be asked to vote his/her own opinion for
the proposition) (5 minutes)

B. Paper Ballot with Magnifier: The participant is asked to vote on three contests, two candidates and one
proposition using the prototype voting magnifier (the participant will be coached on which candidates to vote
for and will be asked to vote his/her own opinion for the proposition) (5 minutes)

C. Online Ballot Marking with Scrim: The participant is asked to vote on three contests, two candidates and
one proposition using an online ballot marker that resembles paper, but allows for the use of the scrim
prototype (the participant will be coached on which candidates to vote for and will be asked to vote his/her
own opinion for the proposition) (5 minutes)

D. Registration Site: The participant is asked to complete a subset of tasks on the Trust the Vote Project
sample registration website (http://va-demo.voterportal.trustthevote.org) (5 minutes)

E. Registration Site with Scrim: The participant is asked to complete a subset of tasks on the Trust the Vote
Project sample registration website (http://va-demo.voterportal.trustthevote.org) using the scrim prototype (5
minutes)

7. Post-testing debrief (10 minutes)

8. Thank participant and deliver gift card

b) Explain who will conduct the procedures, where and when they will take place. Indicate frequency

and duration of visits/sessions, as well as total time commitment for the study.

The procedures will be conducted by Dan Gillette and Ted Selker in their office, room 462, Sutardja Dai Hall.
Participants are only expected to complete one session, lasting 40-60 minutes. Testing will be scheduled
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based on participant availability, with attempts to do back-to-back testing sessions whenever possible. Total
time needed for administration of the procedures for all participants is estimated to be 16 hours.

¢) Identify any research procedures that are experimental/investigational. Experimental or

investigational procedures are treatments or interventions that do not conform to commonly

accepted clinical or research practice as may occur in medical, psychological, or educational

settings. Note: if the study only involves standard research or clinical procedures, enter "N/A” here.

N/A

d) If any type of deception or incomplete disclosure will be used, explain what it will entail, why it is
justified, and what the plans are to debrief subjects. See CPHS Guidelines on Deception and

Incomplete Disclosure for more information. Any debriefing materials should be included in the
Attachments section.

N/A

e) State if audio or video taping will occur. Describe what will become of the tapes after the project (e.g.,
shown at scientific meetings, erased) and final disposition of the tapes.

Video recording will occur to record participant behavior during each experimental condition. The raw
recordings will be copied to a hard-drive used to house experimental data at DDI and the original recordings
will be deleted. The recordings will be kept in a locked cabinet in Dan Gillette's office and will be handed over
to the director at DDI if he leaves UC Berkeley.

The recordings will be used by the researchers to review the test procedures and portions may be played at
academic and governmental talks and conferences.

11. Alternatives to Participation
Describe appropriate alternative resources, procedures, courses of treatment, if any, that are

available to prospective subjects. If there are no appropriate alternatives to study participation, this
should be stated. If the study does not involve treatment/intervention, enter "N/A" here.

11.3  Wii Mote Experimental Materials

Demographic
Have you ever used any device that provides haptic, visual or sound feedback? Yes or No
Have you ever used the Wiimote to use as a source of control? Yes or No
What is your age range? 60-70, 71-80, 81-90, 91+
Have you ever used a computer based voting system? Yes or No
Do you have any of the following impairment or uses any of these devices Yes or No
Do you have any dexterity issues that may prevent you from using the Wiimote comfortably? Yes or No
Graphic Does the layout remind you of any past voting system you used? Yes or No
Where you able to read the text? Yes or No
Did the color scheme and layout made it easier for you to navigate? Yes or No
Did the picture of the candidates help when browsing for can date? Yes or No
Given these new features that can be provided, which do you think would be more useful?

Ability to enlarge the text, change the layout, or change the color scheme
Feedback
Could you rank which feedback system was more important? Haptic, visual, and sound
Was there any moment you wish the Wiimote gave a different feedback? Yes or No
Do you feel that the gesture sensitivity needs to be more sensitive? Yes or No
Did you feel the feedback system prevent any errors that may have occurred
such as voting for the wrong candidates? Yes or No
Do you know of any devices that provide feedback which you believe we should also look at? Yes or No
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General

Would you prefer the new Wiimote voting system over the current voting system? Yes or No
Would you use the Wiimote system overall if it was available at the next election? Yes or No
On a scale from 1-4, 4 being comfortable, did the Wiimote felt comfortable to hold and used as a voting device? 1-4
Would you recommend the Wiimote to anyone? Yes or No

11.4 Making Voting Accessible for Election 2012

Twelve Quick Tips for Election Officials

Introduction

Voters with special needs are a large part of Presidential elections. The odds of a voter having a disability are about 1 in 5.
About 1 in 7 voters will have a severe disability. These numbers indicate that approximately 20% of those participating in

elections will have some form of special needs.

The most prevalent types of disabilities among all voters, (according to the US Census) are:

Difficulty standing 10.4%
Difficulty walking 9.8%
Cognitive difficulties 7.0%
Difficulty seeing 3.4%
Difficulty hearing 3.4%
Difficulty with speech 1.1%

Providing Accessible Information

e Prepare all voting instructions and all voting equipment to be used by all voters so that nothing else needs to be
done for a voter with special needs. NOTE: The point here is to NOT wait until a special needs voter appears
before preparing the voting equipment or the ballot and instead have it ready to go so that ANY voter can use
the special needs provisions at any time. (can we provide a link to an exemplar?)

e Work with state and local assistive technology groups to provide voting information, voting instructions, and
equipment instructions in formats that can be easily used by individuals with disabilities. Look for alternative
formats such as audio tools, video interpretations. NOTE: Voters with sight challenges cannot easily adapt PDF
files for their use. (can we provide a link to a list of them ?)

e For those with cognitive issues, provide simplifying graphics and easily understandable language. Meet with
educators and/or disability advocacy organizations to assure that voting information and voting and equipment
instructions can be clearly understood. NOTE: Because cognitive difficulties affect a significant portion of the
population, developing instructions and information in easily understandable language at no higher than a
sixth grade reading level is recommended. (can we provide a link to an exemplar?)

Viewing the Polling Place from a Special Needs Approach

¢ Examine every polling place:
o Can a voter in a wheel chair easily enter the polling place?
o Is signage truly informative as to what is the most direct path for finding and entering the polling place?
o Can entry doors be easily opened by any voter with limited strength?
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e Use the tools developed to teach poll workers how to best approach and serve voters with special needs. (See
Disability Etiquette from the Tennessee Disability Coalition).

e (See Election Center checklist on Accessibility ). Also see www.ada.gov/votingchecklist.htm

¢ (Casting A Ballot

e If permitted in your state, make sample ballots available to voters while they are waiting to vote. This tool can
help them prepare for the actual voting process.

e Simplify ballot layout and language, while still complying with state election law. NOTE: Even though specific
ballot language may be required by law, see if it can be simplified for comprehension. (can we provide a link to
an exemplar?)

¢ Be prepared for handling spoiled ballots or providing greater voting assistance. Be sensitive that some voters may
not grasp what they need to do to vote successfully. NOTE: Audio ballots increase the demand for memory and
that can be a problem for anyone with cognitive issues.

¢ Integrate Not Isolate

e  Set up all special needs equipment so that it is ready for use by ANY voter at any time. NOTE: The number one
polling place complaint of voters with disabilities is that the accessible voting equipment is not ready to use
and/or the poll workers don’t know how to use it.

e Train poll workers to greet all voters with a simple “Is there anything I can do to help you?”

e Ask area disability advocacy groups to provide greeters at polling places and/or provide additional trained
assistance (if permitted by your state laws).

Finding Help from Government or Advocates

The U.S. Election Assistance Commission WWww.eac.gov

The U.S. Access Board www.access-board.gov/links/disability.htm
List of disability organizations www.disaboom.com/organizations
Neighborhood Legal List of organizations www.nls.org/dislinks.htm

Disability Resources www.disabilityresources.org/DRMreg.html
Research Alliance for Accessible Voting www.accessiblevoting.org

Civic Designing (Ballot Design Tips) www.civicdesigning.org/fieldguides
Election Center — Accessibility Checklist http://electioncenter.org/checklists.html
Tennessee Disability Coalition www.tndisability.org

(and list all the other RAAYV partners sites)
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Paraquad RAAV Summary
Overview of RAAYV Poll Worker Training Project

From May 2011-May 2014, Paraquad and the MDVP set out to evaluate how Election Day
workers are currently trained on issues of disability, access, and accommodations. We then
developed and piloted suggested training materials to improve the interaction between poll
workers and voters with disabilities and ensure that accommodations and accessible voting
procedures are available and implemented effectively.

Overview of Background Research

Background research consisted of Election Day Experience Interviews with voters with
disabilities and election administrators. During this research phase we administered a phone
interview to 1,200 voters with disabilities in Missouri and Tennessee. We also interviewed 10
County Clerks from across Missouri.

During Voter Experience Phone Interviews, we learned that the major areas where voters with
disabilities continue to have problems are the following:

o Inaccessible polling places
e Poll workers who are not knowledgeable about disability or accommodations
e Poll workers who are uncomfortable using the accessible voting equipment

During County Clerk interviews, we talked to a total of 10 County Clerks across Missouri and
found the following:

e The most common poll worker training method is through PowerPoint Presentation and
lecture with an average time of 1 ;2 to 2 hours

e Checklists or visual aids on what accessible equipment and accommodations are
available and how to use them would be helpful, especially aids that use real pictures

e Poll Workers understand information at training, but lose that information by Election
Day and end up implementing procedures incorrectly or forgetting about
accommodations available. There is a need to make information readily available and
usable on Election Day for poll workers to review.

e Interactive and hands-on training modules are popular and well- received but are hard to
implement in large group trainings

Poll Worker Training Material Development

During training material development, we were able to identify training focus areas and possible
points of contact with poll workers based on Election Day Experience Research. We also
integrated knowledge of best practices in teaching adults in order to develop evidence-based,
effective training materials. The result was a well-rounded training packet which we offered to
County Clerks to pilot in the August 2012 State Primary Election. The training packet consisted



of two main pieces of training material: 1) Pre-Election Poll Worker Training Curriculum Guide
and 2) Election Day Picture Guide (job aid for poll workers).

State Primary Election Pilot and Findings

Training materials were piloted in four different Missouri counties, including Cape Girardeau
County, Laclede County, Green County, and Christian County. Major findings included the
following:

Poll workers find that having a variety of training methodology is most helpful

A majority of poll workers feel very confident and prepared to appropriately interact with
voters and also carry out curbside voting accommodations

There is a discrepancy between the percentage of poll workers who know how to set up
an accessible voting machine and the percentage who know how to use accessible
features on the voting machines

The majority of poll workers who participated in the pilot found that having the Election
Day Picture Guide available was helpful in carrying out Election Day procedures,
especially regarding using accessible voting machines

Recommendations

Based on our work, Paraquad created a list of ten recommendations to make elections more
accessible.

1. Work with community members with disabilities and disability advocacy groups year-
round.

2. Consider basing poll worker training on teaching workers how to use job aids instead of
information memorization.

3. Train poll workers on how to use accessible features of voting machines, in addition to
training on voting equipment set-up.

Nl o

Troubleshoot accessibility issues well before the Election.
Integrate information on accessibility, accommodations, and disability as much as possible

into regular training materials.

S 0 e o

Utilize well-designed and accessible signage at the polling place.

Keep yourself and your staff up to date on ADA and HAVA Guidelines.

Hire people with disabilities as poll workers and election staff.

Evaluate yourself, your staff, and poll workers!

O Create and utilize networking and problem solving opportunities with other administrators

and disability advocacy groups.









EXECUTIVE SUMMARY

Overview of RAAYV Poll Worker Training Project

Over the past ten years, Paraquad and the Missouri Disability Vote Project (MDVP) have found
that access to the vote on Election Day is almost entirely reliant on the effectiveness of a
dedicated team of poll workers who have an understanding of access and available
accommodations. While election authorities have the ability to utilize accessible polling sites and
purchase well-designed balloting equipment, poll workers are key in making sure that the sites
and necessary equipment are set up properly on Election Day.

From May 2011-May 2013, Paraquad and the MDVP set out to evaluate how Election Day
workers are currently trained on issues of disability, access, and accommodations. We then
developed and piloted suggested training materials to improve the interaction between poll
workers and voters with disabilities and ensure that accommodations and accessible voting
procedures are available and implemented effectively.

Timeline for RAAYV Poll Worker Training Project

e May 2011-April 2012 : Election Day Experience Research
e April 2012-July 2012: Material Development
¢ August 2012: Election Worker Training Pilot

Overview of Background Research

Background research consisted of Election Day Experience Interviews with voters with
disabilities and election administrators. During this research phase we administered a phone
interview to 1,200 voters with disabilities in Missouri and Tennessee. We also interviewed 10
County Clerks from across Missouri.

During Voter Experience Phone Interviews, we learned that the major areas where voters with
disabilities continue to have problems are the following:

¢ Inaccessible polling places
e Poll workers who are not knowledgeable about disability or accommodations
¢ Poll workers who are uncomfortable using the accessible voting equipment

During County Clerk interviews, we talked to a total of 10 County Clerks across Missouri and
found the following:

e The most common poll worker training method is through PowerPoint Presentation and
lecture

Average amount of time allowed for poll worker training session is 1 % to 2 hours

Many County Clerks are opposed to collecting evaluations on poll worker trainings and
election day experiences



e There is a need for more information on accessible signage and placement of signage
Checklists or visual aids on what accessible equipment and accommodations are
available and how to use them would be helpful, especially aids that use real pictures

e There is a huge need for more poll workers, especially younger, tech savvy workers. This
would help with many Election Day issues

e Poll Workers understand information at training, but lose that information by Election
Day and end up implementing procedures incorrectly or forgetting about
accommodations available. There is a need to make information readily available and
usable on Election Day for poll workers to review.

e Interactive and hands-on training modules are popular and well- received but are hard to
implement in large group trainings

¢ Funding constraints prevent County Clerks from making some improvements

Poll Worker Training Material Development

During training material development, we were able to identify training focus areas and possible
points of contact with poll workers based on Election Day Experience Research. We also
integrated knowledge of best practices in teaching adults in order to develop evidence-based,
effective training materials. The result was a well-rounded training packet which we offered to
County Clerks to pilot in the August 2012 State Primary Election. The training packet consisted
of two main pieces of training material: 1) Pre-Election Poll Worker Training Curriculum Guide
and 2) Election Day Picture Guide (job aid for poll workers).

State Primary Election Pilot and Findings

Training materials were piloted in four different Missouri counties, including Cape Girardeau
County, Laclede County, Green County, and Christian County. Major findings included the
following:

Poll workers find that having a variety of training methodology is most helpful
While most poll workers are confident that their poll place is set up in an accessible
manner, they still report witnessing voters having access issues

e A majority of poll workers feel very confident and prepared to appropriately interact with
voters and also carry out curbside voting accommodations

e There is a discrepancy between the percentage of poll workers who know how to set up
an accessible voting machine and the percentage who know how to use accessible
features on the voting machines

e The majority of poll workers who participated in the pilot found that having the Election
Day Picture Guide available was helpful in carrying out Election Day procedures,
especially regarding using accessible voting machines

Challenges and Suggestions for Future Work

During the project, we identified several challenges. This included training time and financial
constraints faced by Election administrators, diverse county specific processes in training and



elections, confusion among administrators and poll workers on ADA polling place guidelines,
and the limited use of poll worker evaluations.

We also identified some suggestions for future work, including the following:

Switch the focus of poll worker trainings to how to use job aids instead of information
memorization

Utilize roving deputies and pre-election polling place visits to minimize accessibility
issues

Create improved polling place signage

Look into and evaluate more hands-on interactive training methodology

Utilize networking and mutual problem solving opportunities between Election
administrators and staff

Require annual ADA poll place training for Election administrators and staff
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PROJECT OVERVIEW: RATIONALE

People with disabilities face many barriers to voting on Election Day. This makes it harder for
many people with disabilities to exercise their fundamental right to vote and participate in our
democracy. These barriers include everything from physical inaccessibility of polling locations
and inaccessible voting equipment to misunderstandings about accommodations available to and
proper etiquette for voters with disabilities.

The barriers to voting on Election Day have many different causes. The specific cause that
Paraquad and the Missouri Disability Vote Project (MDVP) focused on for RAAYV is that many
Election Day workers still lack a basic knowledge of accessibility, disability etiquette, and
accommodations available for voters with disabilities.

Over the past ten years, Paraquad and the MDVP have found that access to the vote on Election
Day is almost entirely reliant on the effectiveness of a dedicated team of poll workers who have
an understanding of access and available accommodations. While election authorities have the
ability to utilize accessible polling sites and purchase well-designed balloting equipment, poll
workers are key in making sure that the sites and necessary equipment are set up properly on
Election Day.

In order to confront this barrier, Paraquad and the MDVP set out to evaluate how Election Day
workers are currently trained on issues of disability, access, and accommodations. We then
developed and piloted suggested training materials to improve the interaction between poll
workers and voters with disabilities and ensure that accommodations and accessible voting
procedures are available and implemented effectively.



PROJECT TIMELINE

The RAAV Poll Worker Training project was broken up into the following phases: 1) Election
Day Experience Research, 2) Training Material Development, and 3) Training Pilot and
Evaluation. Below is a brief overview of each phase. Specifics of each phase will be discussed in
following sections.

Phase one was designed to collect basic data and lay a firm foundation for the remainder of the
poll worker training project. Various methods were used to collect data on Election Day
experiences of voters and training needs identified by administrators. The data collected in this
phase informed the materials which were developed and piloted in subsequent phases of the
project.

Phase two was the major material development phase. Information gathered during phase one
research lead to the identification of training focus areas, major points of contact that can be used
to influence poll workers, and best practices that already exist in adult learning. Using this
framework, we developed materials to compliment this existing knowledge. Materials will be
explained in detail in the following sections but include suggested Pre-Election Day Poll Worker
Training Curriculum with lesson plans, PowerPoint, hands-on activities, handouts, checklists,
and suggestions for dialogue; as well as an Election Day Picture Guide to be used as a polling
place job aid.

Phase three was the pilot phase. All materials developed in phase two were disseminated to pilot
counties and used at select polling sites within their jurisdiction. Poll workers and election
administrators were given an evaluation of pilot materials to judge their effectiveness. Major
findings from the pilot will be discussed in detail in following sections.



PHASE 1: ELECTION DAY EXPERIENCE RESEARCH

During Phase 1, Paraquad and the MDVP, in conjunction with the Tennessee Disability
Coalition (TDC), conducted informal research in order to assess the current state of poll worker
trainings regarding accessibility and disability, identify areas that need improvement, and secure
pilot training sites to implement best practices and improved training materials. There were two
main methods of collecting data during this phase: Voter Experience Surveys and County Clerk
Interviews.

VOTER EXPERIENCE SURVEYS

The purpose of voter experience surveys was to get a sense of how people with disabilities were
experiencing elections. The goal of the calls was to understand what people in the disability
community still perceived as problems when it came to voting at their polling place on Election
Day. Questions addressed the following areas: voting frequency and method (vote at home or in
polling place); obstacles to getting to the polling place; polling place accessibility; poll worker
knowledge about accessibility, available accommodations, and disability; poll worker knowledge
about using accessible voting equipment; voter - poll worker interactions; and poll worker
knowledge about disability etiquette.

Calls were targeted to areas where we knew there was a large disability population and a Center
for Independent Living that was active and willing to partner on this project. Calls were also
targeted in order to reach a diverse population with a mix of rural and urban voters with
disabilities as well as voters from different geographic areas (counties in northern, southern,
eastern, and western Missouri, as well as a few targeted counties in Tennessee). A total of 1,200
voters with disabilities completed a voter experience survey.

As a result of these calls we were able to identify the major issues that voters with disabilities
face in their polling places. There were three major issues that stood out: 1) poll worker
knowledge of how to use accessible voting machines, 2) poll worker knowledge of
accommodations available to voters with disabilities, and 3) accessible set-up of polling places.

The first major area concerned poll worker knowledge about how to use accessible voting
machines, specifically regarding accessibility features (large print, high contrast, audio, screen
tilt, etc.). Only 48% of voters with disabilities from Saint Louis metropolitan area and 53% of
voters from greater Missouri felt that their poll workers knew how to operate the accessible
machines. No results were available for Tennessee voters.

The second major area dealt with poll worker knowledge about accommodations available to
voters with disabilities, including curbside voting, alternative communication methods, offering
extra chairs and tables, and moving to the front of the line when necessary. In the Saint Louis
metropolitan area, only 44% of voters felt that poll workers were knowledgeable about available



accommodations for voters with disabilities, compared to 64% of voters from greater Missouri
and 70% of voters from Tennessee.

The third major area regarded accessible set-up of polling places. This included available
accessible parking, accessible entrances, doorways, and pathways, and accessible flow
throughout the main voting room. Less than half (43%) of voters with disabilities from the Saint
Louis metropolitan area said that their polling place was set up in an accessible manner,
compared to 83% of voters from greater Missouri and 92% of voters from Tennessee.

The last major area which we addressed in Voter Experience Surveys was poll worker interaction
and etiquette. Overwhelmingly, voters from every area agreed that poll workers were friendly,
respectful, polite, and able to appropriately interact with voters with disabilities (98% in both
Tennessee and greater Missouri).

COUNTY CLERK INTERVIEWS

The second method we used to gather information was through County Clerk interviews. This
consisted of one-on-one, in-person interviews with County Clerks across Missouri. There were
multiple goals for meeting with County Clerks. First, we wanted to gain an understanding of
challenges that election administrators face regarding poll workers and voters with disabilities.
We also wanted to learn about current poll worker training techniques and topics addressed
regarding access and disability. Another goal was to get the election administrators’ reaction to
data we collected during voter experience surveys. Finally, we used County Clerk interviews to
secure pilot sites for the 2012 August Primary Election.

County Clerk Interviews were initially targeted towards administrators from counties that
participated in the voter experience surveys or clerks from areas where there is an active Center
for Independent Living. We also sought interviews with well-respected administrators in
Missouri known for using innovative training methods. A total of ten County Clerk interviews
were completed. The following counties participated in an interview: Saint Louis City, Saint
Louis County, Jefferson County, Saint Francois County, Cape Girardeau County, Boone County,
Laclede County, Greene County, Christian County, and Taney County. We also completed an
interview with a staff person from the Missouri Secretary of State’s Office.

Interview questions fell into four different categories: training content, training logistics, major
challenges and complaints, and innovative ideas and suggestions. Training content questions
focused on what training methodology administrators used (PowerPoint, hands-on activities,
handouts, training specialists, etc.), what content specific to disability and accommodations they
trained on (etiquette and interaction, setting up accessible polling place, using accessible voting
equipment features, accommodations available, etc.), and how administrators trained on each
specific topic. Training logistics questions focused on what voting equipment was utilized in the
county (Diebold, ES&S, touch screen, AccuVote, etc.), how long training sessions lasted, how
many trainings were offered, and how many poll workers were in each session. Questions
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addressing major challenges and innovative ideas and suggestions were broad and left open so as
to solicit honest, thoughtful, and unique answers from administrators.

From the interviews, we learned that the most popular and, in many cases, the only training
methodology used is lecture/PowerPoint presentation. Administrators that use this training
method also usually include a poll worker training booklet of upwards of fifty pages of important
information poll workers are supposed to read and know. Also, almost every administrator stated
that they trained on disability etiquette, how to set up accessible voting machines, and how to
administer curbside voting. However, few clerks trained on how to set up an accessible polling
place, how to use accessibility features on a voting machine, and accommodations available to
people with disabilities outside of curbside voting. The average length of time that administrators
stated they spent on training was between 1 %2 to 2 hours. Nearly every administrator stated that
lengthening training times was not an option. Finally, almost every administrator, for various
reasons, had reservations about giving poll workers evaluations post-training and post-election.

Common needs expressed by County Clerks included the following:

e There is a need for more information on accessible signage and placement of signage

e Checklists or visual aids on what accessible equipment and accommodations are
available and how to use them would be helpful, especially aids that use real pictures

e There is a huge need for more poll workers, especially younger, tech savvy workers. This
would help with many Election Day issues

e Poll Workers understand information at training, but lose that information by Election
Day and end up implementing procedures incorrectly or forgetting about
accommodations available. There is a need to make information readily available and
usable on Election Day for poll workers to review.

e Interactive and hands-on training modules are popular and well received but are hard to
implement in large group trainings

¢ Funding constraints prevent County Clerks from making some improvements
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PHASE 2: POLL WORKER TRAINING DEVELOPMENT

After completing Election Day Experience Surveys and County Clerk Interviews, we moved into
Phase 2 — Training Development. During this phase, we used information collected during our
research to develop poll worker training materials. After examining the information gathered
during the research phase, we were able to point out major focus areas that both voters with
disabilities and Election Administrators identified as being problematic or challenging, which
will be explained below. Next, we brainstormed all of the points of contact that we possibly had
to influence a poll worker. Finally, we gathered existing information on best practices in training
adults in order to put together the most effective poll worker training plans. Training materials
that were developed during this phase included a suggested Pre-Election Poll Worker Training
Curriculum and an Election Day Picture Guide for poll workers to use as a job aid.

FOCUS AREAS

Interviews with voters and Election Administrators made it obvious to us that there were four
main areas to focus on when developing training materials for poll workers. This included the
following topics: poll worker knowledge of how to use accessible voting equipment, accessible
set-up of polling places, accommodations available to voters with disabilities, and how to
incorporate more checklists and job aids in poll worker trainings and on Election Day. All
materials developed during this phase addressed each of these topics.

POINTS OF CONTACT

While brainstorming with fellow RAAYV partners and Election Administrators, we were able to
identify three different points of contact in which we could use materials and training to
influence poll workers: Pre-Election Training with Administrators, Pre-Election Poll Worker
Training Sessions, and Election Day job aids for poll worker use.

Pre-Election Administrator training was identified as being important because Election
Administrators control the knowledge and materials available to poll workers. In many cases,
administrators enjoy creative freedom to develop their own training plans based on suggested
knowledge from the Secretary of State and the U.S. Election Assistance Commission. This
creative freedom allows administrators to develop unique and exciting training materials that fit
their own personality and training styles. However, because of this freedom, there is also the risk
that some knowledge conveyed is less than complete or is inaccurate. If an administrator is not
trained or up-to-date on accommodations or ADA polling place guidelines, then there is no way
that their poll workers will be able to access the necessary knowledge or skills they need in order
to run an accessible polling place. For these reasons, we included Pre-Election Administrator
training as an important component in poll worker training materials.

Pre-Election Poll Worker training is perhaps the most popular and focused on the area of poll
worker training. This is the day that every administrator and poll worker uses to guarantee that

11



poll workers have the information they need on Election Day. Pre-Election poll worker trainings
are used to get a large volume of information out to the most poll workers in the least amount of
time. For most poll workers, this is the only opportunity they have to learn the ins and outs of
running a polling place, how to interact with various types of voters, and how to ensure that
necessary Election laws are being respected and carried out. Pre-Election Day training is most
commonly carried out by using a PowerPoint Presentation, disseminating hand-outs, and
performing equipment demonstrations.

Election Day job aids were the final point of contact we identified as a way to influence poll
workers. Job aids consist of anything available to poll workers at a polling place on Election Day
to help them perform their jobs more effectively. These have a high capacity to help poll
workers, but are surprisingly under-utilized according to our research. Job Aids are also the only
way to deal with issues regarding poll worker retention of information. Election Administrators
have to control over the poll workers ability to remember information or memorize processes;
however, with the availability of job aids, administrators at least know that all of the information
a poll worker needs is readily available for them to use on Election Day at their polling place.

BEST PRACTICES ON TRAINING ADULTS

While developing training materials, we also wanted to be sure that the materials we were
developing were in line with existing knowledge on best practices for training adults. This is
especially important because so many administrators expressed frustration at the challenges that
come along with the prevalence of elderly poll workers, especially regarding highly technical
information and retention of information. This section will explain some concepts we followed in
creating poll worker training materials in order to ensure that materials developed would be
successful and effective for adult learning.

The first best practice suggestion is the use of mixed methods when training adults. Adults learn
in different ways and what is a learning strength for some is a weakness for others. Some people
may need to read the information in front of them as they hear the trainer speaking it. Others
might learn best by having the opportunity to get hands-on experience with the information. Still
others are auditory learners and can simply listen to someone talk.. Therefore, presenting
materials in different ways is necessary when training a group of adults. Further, by using
different styles, adults will be more likely to remember and use what is being taught.

Finally, going along with the concept of mixed methods, the same method should not be used
repeatedly for a long period of time. Adults get bored, overwhelmed, and tune out when the same
method is used for too long. If someone is bored and tuning out, they most likely will not learn
or remember the information that is being presented to them. Using mixed methods and
switching up training techniques will encourage more participant engagement, information
retention, and overall enjoyment for both poll workers and trainers.
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The next concept to consider when training adults is that adults learn more by participating. As
adults, we need to be involved and engaged in our own learning process. When someone is
talking at us for a long period of time, it is easy to check out. This is especially true for topics
that involve a lot of processes or complex information. Adults need to try on these tasks and
information, make it familiar and relevant to us, practice it, and experience it. Participating in the
learning will help adults better understand the concepts and retain the information. This type of
participatory learning also encourages collaboration and knowledge transfer between poll
workers who will most likely be working together on Election Day. Collaboration and
knowledge transfer are two things that administrators should be encouraging in order to have an
effective polling place, so it makes sense to start this process in training before Election Day gets
here.

Another concept that is suggested for encouraging adult learning is using handouts. However,
these handouts need to be thoughtful, well-designed, and paired with other methods of learning
in order to be truly effective. Effective handouts will streamline large, complex bodies of
knowledge into easy to understand, operational parts. Handouts or reference sheets should act as
route maps, giving poll workers a step-by-step process of how to get from point A to point B
while meeting the goals and objectives they are supposed to meet. Checklists and step-by-step
guidelines following this concept can provide directions that will encourage and promote poll
worker success on Election Day.

Next, when training adults, it is important to keep in mind that adults learn best when new
information is reinforced and repeated. Adults need to hear things more than once. They need
time to master new knowledge, skills, and attitudes. In order to encourage learning and retention,
information needs to be reinforced at every opportunity.

Finally, when developing a training, trainers need to be cognizant of different learning exchanges
that should be happening. Successful trainings will include all three of the following exchanges.
The first exchange, and most common, is Facilitator to Participant. This consists of a facilitator
presenting his or her expertise and information to the participant to learn and remember. The
next exchange that should be used is Participant to Participant. This consists of poll workers
learning from each other through small group work or partnering. This could also be
accomplished through dialogue and group discussion. This type of exchange is especially
important for poll workers because this is what they will be doing on Election Day - learning
from and with each other. The final exchange is Participant to Facilitator, when a participant has
the opportunity to use their knowledge and experience to better inform the facilitator. This comes
from the idea that participants bring their own experiences with them and often times have
experience that is different than that of the facilitator. Also, this type of learning can help the
facilitator understand what participants already know and what information is still needed to
ensure poll worker success. This is most likely accomplished in question and answer sessions,
discussion and dialogue sessions if the facilitator sets up a really open, informal training
environment, or through the use of training and Election Day evaluations.
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The most important takeaway from this information is that the traditional style of poll worker
training where poll workers sit for two hours and listen to a trainer talk about a PowerPoint
presentation does not work. It does not follow best practices for training adults and it does not set
poll workers up to be effective and successful. Unfortunately, many administrators who are up
against severe time constraints and a small budget rely on this type of training. Traditional
PowerPoint / lecture style training allows administrators the opportunity to get a large amount of
information to a large group of people in a small amount of time with the least expenditure of
resources. However, it is certainly not the most effective way to ensure that poll workers are
trained and ready to administer one of the most important aspects of our democracy. All training
materials that we developed and suggested for poll worker training use followed these best
practices and encouraged administrators to follow them as well.

MATERIAL DEVELOPMENT

By utilizing information on important focus areas, points of contact with poll workers, and best
practices in training adults, we were able to develop a package of in-depth and well-rounded
training materials. For Election Administrator training, we relied on one-on-one conversations
with Election Administrators to explain poll worker training materials and the rationale behind
each training topic. Regarding Pre-Election poll worker training, we developed a suggested
training curriculum which included a sample PowerPoint presentation, lesson plans, hands-on
activities, handouts, checklists, and questions for dialogue. Finally, we developed an Election
Day Picture Guide which could be used by poll workers at their polling place on Election Day to
help them carry out important disability specific processes.

COUNTY CLERK / ELECTION ADMINISTRATOR TRAINING

As mentioned above, we used one-on-one meetings to brief Election Administrators on
important topics and processes that we felt they should be training on. This allowed us the
opportunity to speak in-depth about election laws and poll worker expectations. We also used the
one-on-one meeting to gauge the administrator’s understanding of laws, processes, and training
materials. This interaction gave administrators the chance to ask detailed questions and make last
minute changes to poll worker training curriculum and job aids.

PRE-ELECTION POLL WORKER TRAINING

Based on information regarding best practices in training adults, we developed an in-depth
training curriculum for administrators to use during the Pre-Election poll worker training. We
developed a lesson plan for each training focus area identified in the research phase of our
project (using voting machines, setting up accessible polling place, and carrying out available
accommodations). Each lesson plan included a purpose for the training module, supplies needed
to carry it out, goals of the module, a sampling of activities to choose from, and questions for
dialogue. Each lesson plan included a variety of activities to choose from including PowerPoint
slides, hands-on simulations and activities, handouts, and questions for dialogue. By offering this
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sampling, administrators could choose which activities worked best for their training style.
Having mixed methods also follows suggested best practices in training adults.

The first lesson was on poll worker expectations and responsibilities. The purpose of this lesson
was to help participants understand their expectations and responsibilities as judges and become
familiar with tools that would be available at their polling place to help them carry out these
responsibilities. Regarding disability and accessibility, this module introduced the tools and
materials that would help them carry out required accommodations and communicate with
certain voters with disabilities (pencil grips, magnifiers, rulers, pads of paper, extra chairs and
tables, Braille and large print handouts). We felt that by telling workers about the available tools
and showing them how and when to use those tools, poll workers would not be overwhelmed or
confused when a voter with a disability came in and needed those tools or accommodations. Poll
workers would not be forced to problem solve on the spot and guess the best way to handle that
voter, this problem solving would have already happened in the poll worker training.
Administrators could then choose to set these tools out on a table in the training room to allow
poll workers to look at them and practice using them. However, because of the commonality and
everyday use of these tools we did not feel that this hands-on practice was necessary.

The next lesson dealt with setting up an accessible polling place. The purpose of this lesson was
to show poll workers how to effectively set up a polling place with attention to needs of all
potential voters. Instead of bogging down poll workers with complex and detailed information on
ADA guidelines, some of which poll workers have no control over, we focused on presenting
easy actions that poll workers could do in order to ensure a more accessible voting experience.
This lesson took poll workers through the entire voting process — parking, approaching the
polling place, entering the polling place, finding the voting room, maneuvering around the voting
room, and using the voting equipment. During each step of the process, poll workers were
briefed on actions they could do in order to minimize common accessibility issues that voters
face. Activities administrators could choose from included suggested PowerPoint slides with
pictures of accessible voting places, a polling place simulation activity where the training room
was set up like an actual accessible polling place, and a polling place set-up map that poll
workers could look at as the facilitator was presenting and then take home with them. This
showed a picture of an accessible polling place inside and outside, step-by-step instructions to
set-up an accessible polling place, and a checklist to follow when setting up the polling place.
The lesson ended with suggested questions for dialogue.

The third training topic focused on using accessible voting machines. The purpose of this lesson
was to familiarize poll workers with voting equipment and show them how to use different
features on the machine. The goals of this lesson were for participants to be able to confidently
set up an accessible voting machine, run through a ballot in regular screen mode, run through a
ballot in audio mode, learn how to change contrast and text size, and understand how to adjust
the screen tilt. We developed a PowerPoint presentation for this lesson but strongly encouraged
trainers to use hands-on, interactive activities for this section. Voting machines are complex and
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complicated, especially for older poll workers, therefore hands-on, interactive methods were
strongly encouraged for this part of the training. Hands-on activities included small group
demonstrations, individual demonstrations, and voluntary practice days. We also included a
voting machine features checklist so trainers and poll workers could be confident that they
addressed all of the important features of the voting machine. The lesson ended with suggested
questions for dialogue.

The fourth training topic addressed voter interaction and accommodations. The purpose of this
training was to show poll workers how to interact with various voters with different needs. After
this module, poll workers would be familiar with different needs voters might have, especially
voters with disabilities. They would also be familiar with accommodations they can offer to
address each of those needs. Activities included suggested PowerPoint slides, voter interaction
demonstrations, voter interaction role plays and skits, and a handout on disability etiquette that
poll workers could take home with them. Skits and demonstrations addressed the following
situations: available accommodations and how to offer them, interacting with voters with visual
disabilities, people-first language, interacting with a voter who is deaf or hard of hearing, and
interacting with a voter with an intellectual or developmental disability. The lesson ended with
suggested questions for dialogue.

The final training topic addressed the specific accommodation of Curbside Voting. The purpose
of this lesson was to prepare poll workers to effectively implement curbside voting while
respecting the rights and privacy of the voter. This lesson plan included a sample PowerPoint
slide, curbside voting demonstration, and curbside voting small group role plays. The lesson
ended with suggested questions for dialogue.

The cost to print one Election Worker Training Guide was $40 at FedEx Kinkos. This included
plastic spiral binding, double-sided pages, color printing, dividing tabs, and a plastic cover and
back binder.

ELECTION DAY JOB AID

The final training material we produced was an Election Day Picture Guide. This guide was
available at select polling sites on Election Day for poll workers to use when they needed help
remembering how to carry out a certain task. The guide was based on a similar guide that the
Saint Louis City Election Administration created and currently use at its polling sites. Printed on
11”x17” paper, the guide features step-by-step picture guides on how to carry out important
Election Day task. In Saint Louis City’s guide, they featured such things as polling place opening
instructions, touchscreen and optical scan opening and closing instructions, how to change paper
in the machines, how to handle provisional ballots, and closing the polls. Because of the large
size of the paper, Saint Louis City was able to use large pictures and large print for each process,
which is necessary for some older poll workers, those with low vision or for people who are
more visual learners.
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In examining the guide, we really liked the use of pictures and the format of the step-by-step
instructions. It is clearly in line with best practices in training adults, specifically regarding
creating usable and successful handouts. However, Saint Louis City’s guide did not feature any
information on accessibility, disability, or accommodations. We decided to create our own guide,
based off of Saint Louis City’s original guide, specifically addressing information poll workers
need to know on accessibility and accommodations.

The guide starts out with step-by-step picture instructions on how to set up an accessible polling
place with words underneath describing each step in the process. It takes poll workers from the
parking lot, to the entry way, down hallways and pathways, and inside and around the actual
voting room. Poll workers are introduced to common but easily addressed accessibility issues in
each area of the voting process and are given tips on how to minimize or eliminate such issues.
On the back side, poll workers can see a checklist of steps to perform in order to set up an
accessible polling place.

The next part of the guide addresses accessible voting machines. Since most Election
Administrators already trained poll workers on setting up and starting the voting machines, we
decided to focus on actually using the voting machine. It is important for poll workers to know
how to use voting machines because oftentimes, if a voter has a question during the voting
process, the poll worker is the person who is expected to answer it. Further, if a poll worker is
confident and comfortable using the voting machine features, they will be more likely to feel
comfortable and confident at their polling place when voters are using the machines. The guide
featured step-by-step picture instructions on how to cast a regular ballot, change the screen from
regular to large print, and change the contrast from low to high. It also featured a step-by-step
guide on how to cast an audio ballot, which specific instructions on which buttons perform
specific functions.

The guide concluded with step-by-step instructions on how to carry out curbside voting, with a
specific section on the do’s and don’ts of curbside voting.

The cost to print one Election Day Picture Guide was $25 at FedEx Kinkos. This included legal
size cardstock paper, plastic binding, double-sided pages, and color printing.
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CHALLENGES
TRAINING TIME CONSTRAINTS

The main challenge we ran into with the curriculum development and implementation was with
time constraints. Many County Clerks we spoke with only allowed between 1 'z to 2 hours to
train poll workers on everything they needed to know for Election Day, including logistics of the
day, checking voters in, relevant regulations to follow, polling place set-up, using voting
machines, interacting with voters, and specific accessibility and accommodation information.
This is a huge amount of information to cover in a short amount of time. A few County Clerks
gave feedback stating that even the PowerPoint/lecture portion of the curriculum developed was
too lengthy to fit in the allotted time and keep poll workers’ attention. This left very little room
for hands-on training, interactive activities, or demonstrations.

FINANCIAL CONSTRAINTS

Another challenge we heard from County Clerks was that they actually would like to spend more
time developing training materials and invest more time into adequately training their poll
workers. However, they have experienced a shortage of resources (time and money) that would
allow them to do such things. Poll workers already only get paid a very small amount of money
to spend a few hours at training and a whole day working at an Election. This, plus the fact that
Elections take place on a Tuesday in the middle of the work week, lead to a shortage of qualified
poll workers.

In addition, to require more training time for poll workers would mean County Clerks would
need more money to invest in paying poll workers for that extra time. Further, if County Clerks
and Elections staff wanted to develop their own updated county specific picture guides and
training materials, they would need more money for printing such materials and keeping them
updated with ever changing guidelines and equipment. This makes updating and improving
processes difficult, if not impossible, for many Election Administrators.

DIVERSE COUNTY SPECIFIC PROCESSES

Perhaps related to the problem of time constraints, we also found that there is extreme diversity
between different counties and their voting machines and training processes. This leads to a great
variety of training curriculum between counties. We found that some counties we talked with
went above and beyond expectations, offering a multitude of hands-on opportunities to use
voting machines and even separating poll workers into specialized roles in order to train people
on more in-depth processes (especially regarding technology and voting equipment). One County
Clerk stated that when he trained poll workers extensively on voting machines and encouraged
them to offer this to all voters, they actually had record numbers of voters use the voting machine
to cast their ballots.
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While there were a few counties that went above expectations, there were also some that we
found were not meeting the minimum training requirements that should be expected. For
example, some counties did not even include accessibility and accommodation information in
their standard Election Judge Training Manual, a paper handout with upwards of 50 pages of
Election Day information for poll workers. If the information was not in this manual, we have
reason to believe it was not being trained on in the actual poll worker training session as well.
Other County Clerks expressed reservation about training in depth on the voting machines and
curbside voting as they did not want to “encourage poll workers to encourage voters” to use such
accommodations. There was a fear among some County Clerks that by advertising these
accommodations and encouraging poll workers to use them, they would inadvertently encourage
voters who do not have a need for that accommodation to take advantage of it.

Having such diversity in training curriculum, voting equipment, and poll worker expectations
across the state made it very difficult to develop materials that would be helpful to different
counties.

CONFUSION WITH ADA POLLING PLACE GUIDELINES

Another problem we ran into with curriculum development and implementation was that there
seemed to be confusion among some Election staff on what they were required to do under the
ADA polling place guidelines regarding accessibility. We received excessive feedback from one
county in particular which expressed a lot of pushback against our polling place set-up training
recommendations. All recommendations made in the curriculum were straight from the
Department of Justice and the ADA Polling Place Guidelines. To receive such pushback from
officials on these federally mandated guidelines suggests that there is still a lack of
understanding among those in charge of county Election administration on their accessibility
requirements. If County Clerks and training staff are confused and unaware of their
requirements, then it is almost certain that they are not training poll workers and preparing them
appropriately to run a truly accessible polling place.

LIMITED EVALUATION TECHNIQUES

A major limitation in Election Administration is a lack of poll worker evaluation techniques and
an overwhelming opposition to evaluating poll worker trainings and Election Day happenings.
Evaluation is crucial in order to assess if the poll worker training being administered is effective
and gauge what information is still needed from workers. The only way processes and trainings
can be improved is by utilizing an effective evaluation tool. Also, it is not enough to evaluate a
poll worker at the poll worker training session. Such evaluations only tell you what the poll
worker learned that day. They are not effective in evaluating if that training helped the poll
worker successfully carry out necessary procedures on Election Day. An effective evaluation
technique to assess poll worker knowledge on Election Day is also needed in order to improve
poll worker training materials and processes. Most administrators are very opposed to this for
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various reasons, from fear of receiving negative feedback to a feeling that evaluations will scare
the already limited population of poll workers away.

Finally, regarding evaluation of our poll worker training curriculum and Election Day job aids,
we were unable to create and use an in-depth open ended evaluation method. Per County Clerk
request, we limited the number of questions we asked and only allowed yes/no or multiple choice
answers. While this may have increased the number of poll workers who took the time to
complete the evaluation, it also made it impossible to collect more specific and detailed
information from poll workers. Many of the areas where the data is lacking is due to that
inability to ask open ended questions. Further, some necessary data would best be collected by
visual observation of poll places on Election Day by people trained and well versed in voting
accessibility and accommodations. We were unable to contribute the people power or resources
that would have been necessary to have these people watching every polling place which piloted
training materials.

Also, we were unable to place evaluations or survey actual voters with disabilities at each pilot
site. The data in this report is reflective only of the reactions and experiences of poll workers and
County Clerks. To get a true picture of the effect of our developed training curriculum and job
aids, we need to evaluate how it affects the experience of voters and poll workers.
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SUGGESTIONS FOR FUTURE ACTIVITIES

Over the course of the poll worker training project, we were exposed to many different ideas and
suggestions for poll worker trainings. Many of the ideas came too late to pilot and evaluate.
However, they deserve a mention in this report as possible ways to improve our piloted materials
specifically and poll worker trainings in general.

TRAIN BASED ON ELECTION DAY JOB AIDS

The first suggestion from a few well-known Election Administrators is to move away from a
heavily information focused poll worker trainings and focus on training poll workers to
effectively use job aids. Poll workers are increasingly expected to learn more and more complex
information and processes. It is unlikely that a training can be developed that will effectively
teach poll workers all of those processes and complex information while still respecting the
funding and time constraints that County Clerks are facing. Therefore, it was suggested that
Election Administrators focus on developing high-quality, process specific job aids for poll
workers to use on Election Day and spend the majority of training sessions training poll workers
on how to effectively use those job aids. This might solve the issues of too much information,
lack of information retention, and limited training time and funding.

UTILIZE ROVING DEPUTIES FOR ELECTION DAY ACCESSIBILITY NEEDS

Another interesting idea that was suggested is to add one more point of contact with poll workers
in our training curriculum. Roving Deputies play an increasingly important role in many voting
jurisdictions. These deputies could also be trained on accessible polling place set-up and
disability specific information. They could be given checklists regarding accessibility and
accommodations which they would fill out when they visit each polling place. This could help
insure that polling places are physically accessible on Election Day and help begin the
troubleshooting process in order to make polling places more accessible in the future.

ASSESS POLLING PLACES IN PERSON BEFORE ELECTION DAY

Another suggestion along the same lines is to have each poll supervisor go with the County Clerk
to each voting place in person before Election Day. This has been done in Jefferson County,
Missouri, before and the County Clerk stated they saw great results. They were able to see
accessibility issues before they happened and create plans to address those issues in advance,
including improved signage, alternate pathways, and better voting room flow. Because of this
pre-election planning, the supervisor was aware of potential unavoidable problems that might
happen on Election Day and knew how to handle them when they came up.

CREATE IMPROVED ACCESSIBLE SIGNAGE

Something that County Clerks and administrators suggested more of, which we were unable to
do during this project, is create and use more effective and accessible signage. Even voters in
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post-election focus groups stated that polling place signage needs to be improved. Signage
should clearly show voters what their voting options are, what accommodations are available,
and what they can do in order to get assistance. Signage should also clearly point out accessible
pathways and entrances.

EXPERIMENT WITH AND EVALUATE INNOVATIVE TRAINING METHODOLOGY

Regarding training methodology, there are two very unique and interactive training models being
used in Missouri which are interesting and should be noted. We were unable to evaluate these
training styles, but feel that it would be worthwhile to look into them and gauge their
effectiveness. The first style is an interactive round-robin style training. This training is used in a
largely rural county. The Election staff in this county stated that they decided to no longer use
lecture and PowerPoint trainings because poll workers were not retaining information and there
were too many errors. Instead, they used a round-robin style training. The training had twelve
stations and poll workers were broken up into groups of six or seven. Each group visited a station
for 15 minutes at a time to learn about different training topics and get hands on practice. They
stated that poll workers loved this style of training and felt more prepared than they do following
a PowerPoint based training. They also felt as if the monotony of regular trainings was broken.

However, there are a few setbacks to this style of training. First, it lasted four hours instead of
the regular two. A larger training space was needed, it took a bigger time commitment from staff
in order to successfully implement all processes, it cost more money overall, and was overall
more wearing on the Elections staff. However, despite these setbacks, staff in the Elections
office stated that the benefits of the training outweighed the extra costs.

The other interesting methodology is a mock election style of training. This training is used in a
largely rural county with few voting places and few poll workers. The training room is set up
exactly like a polling place should be. The County Clerk brings in two or three precincts at a
time for training so that people are trained alongside the poll workers they will be working with
on Election Day. Each group of workers goes through every process of Election Day together in
a very interactive and hands-on training. Election staff pose as voters with various needs and poll
workers are able to practice problem solving skills that they will need on Election Day in order
to be successful. This type of training happens once every major election year. Again, we were
unable to evaluate this method but feel that it would be useful for someone to evaluate its
strengths and weaknesses in the future.

CREATE MORE NETWORKING AND PROBLEM SOLVING OPPORTUNITIES FOR
ADMINISTRATORS

Another observation that came out of this project is that there is a lot of value in opportunities for
Election administrators and training staff to come together and brainstorm solutions to challenges
and ideas for improvement in elections. This goes beyond common election administrator
trainings and information sessions and puts the election administrators and staff in the seat as
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experts. Almost no challenge is a new challenge in elections; if one administrator is dealing with
a new problem, it is likely that other administrators have dealt with it before and have come up
with unique and innovative ways to deal with it. This idea sharing and networking could lead to
more effective trainings and processes across the country. It would only be strengthened by then
inviting actual voters who experience challenges or difficulties at the polls to share their insights
and experiences and offer their own suggestions in an open and honest dialogue.

The following are two ideas that came out of this type of process this past year. First, many
administrators experience challenges with voters who are unable to stand in lines for long
periods of time. Legally, voters with disabilities who can’t stand in line for long periods of time
are allowed to cut to the front of the line as an accommodation. However, this can cause
controversy with other voters who may not understand the reasoning behind the cutting and feel
that it is unfair, as they have to wait the full time. Many voters with disabilities also do not feel
comfortable cutting, as they do not want to be perceived negatively as rude or lazy. Finally,
administrators are uncomfortable educating about this accommodation and enforcing it because
they fear people will take advantage of it and use it when they do not really need it. One
administrator has solved this issue in her area by instituting a “green card” system. If a voter
cannot stand for long periods of time but does not want to cut the line, the poll worker simply
gives a color coded card to the person directly behind that voter in line. The voter takes the same
color of card, and sits in a chair, waiting for their turn to vote. Once the voter with the card gets
to the front of the line, the poll worker at the check in table knows that another voter is
comfortably waiting in a chair for their turn to vote. Of course, if the voter with the disability
prefers to cut to the front of the line, this option is still available to them as well.

Another administrator wanted to figure out how to better evaluate her poll workers during their
poll worker training. She wanted to be able to see what poll workers were learning as the training
was happened so she would know what topics needed more time and which were nearly
mastered. She instituted a “paddle game” where she would ask questions during the training to
gauge what information had been learned. Once a question was asked, poll workers would hold
up their paddles to indicate their answers. The trainer was able to see if a majority had gotten the
information they needed to know or if she needed to reiterate the main points. This also showed
her if there were particular poll workers who needed extra one-on-one attention regarding certain
topics. This was a fun and non-threatening way that she was able to assess the effectiveness of
her training with poll workers.

REQUIRE ANNUAL ACCESSIBILITY AND DISABILITY TRAINING FOR
ADMINISTRATORS

Finally, as with any other profession, we feel it is necessary to continually offer trainings to
election administrators and staff on issues of accessibility, accommodations, and disability. Even
though the ADA was passed in 1990 and other pertinent election laws were passed well before
then, it is obvious that there is still confusion and misunderstanding about what is necessary,
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Abstract

This Guide is designed to assist anyone interested in or working in
elections better understand the functional limitations of individuals
with disabilities, how those limitations can impact voting, and what
access features are available in accessible voting systems to help
provide private and independent voting for individuals with
disabilities.

This Guide was developed by the
Association of Assistive Technology Act
i Programs as a partner on the RAAV Project.
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TENNESSEE DISABILITY COALITION

Introduction

As part of the Accessibility and Assistive Technology team for the Research Alliance for Accessible Voting
(RAAV) grant, the Tennessee Disability Coalition (TDC) was tasked to serve as an interface with the
disability community to exercise their voting rights and to with volunteers to participate in RAAV pilots
to break down barriers for voters with disabilities. TDC along with Paraquad worked extensively with
local election administrations to train poll workers and voters with disabilities.

The Tennessee Disability Coalition {TDC) was founded in 1989 with the mission to promote full and
equal participation of people with disabilities in all aspects of life. Today we are an alliance of over 47
member organizations who work together to accomplish this goal. Since the passage of HAVA in 2000,
TDC has worked throughout Tennessee to break down barriers to voting for people with disabilities. By
establishing local vote committees, people with disabilities in various parts of the state worked with
county Election Administrators to train poll workers on accessibility and train community members on
their voting rights. We have successfully seen the development of a formalized poll worker training by
Disability Rights Tennessee who all 95 Tennessee counties use, and continue to advocate for voting
machines to be the primary medium by which Tennesseans vote. Currently only 2 Tennessee counties
use paper ballots. Our local vote committees also worked with local Election Administrators to conduct
poll site accessibility surveys. in 2011 TDC continued its decade long work on increasing participation in
voting by joining the RAAV team as a subgrantee.

Project Timeline

In November 2011 TDC hired a civic engagement specialist to work with the RAAV team. TDC began to
develop relationships with county Election Administrators to identify problems and setbacks to
determine our research and training models. To learn about the voter experience we conducted a phone
survey in March 2012 following the Presidential Preference Primary. We were able to reach over 500
voters with disabilities in Tennessee to with responded positively to the voting experience. 84% of
Tennesseans were highly satisfied or highly satisfied with their experience and 70% believed that poll
workers were knowledgeable about accommodations available to individuals with disabilities.

Encouraged by these results we continued to test the voter experience in August 2012 and November
2012. In August we recruited exit pollers in three Tennessee counties (Davidson, Williamson, and
Hamilton) to survey voters. We received over 500 responses. We received results that mirrored the
phone survey — voters continued to be satisfied with their experience. We also observed a very low
incidence of disability, which election administrators will echo, saying they believe most voters with
disabilities vote during our early voting period or by absentee ballot.

In November 2012 TDC credentialed poll watchers to be inside the polling places. We wanted to make
sure that voters were accurately conveying their voting experience and to be able to observe the poll
workers inside the polling place. We worked with two counties for this project (Williamson and
Hamilton). These poll watchers were given accessibility checklists and were each asked to write a report
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reviewing what they had observed. Our volunteers found relatively typical Election Day problems
particularly in a presidential election. Our most reported problem were long lines. Also minorly reported
were some accessibility issues almost exclusively related to parking. Thousands of voters were observed,
and there were no instances where a voter was not able to cast a ballot in our testing locations.
Volunteers observed that there were few people with observable disabilities at the polling place on
Election Day. Poll workers were generally friendly and helpful. Our research into the voter experience
has been helpful in learning that generally, Tennessee voters feel satisfied with the way elections are
run. They feel that poll workers are knowledgeable and helpful, and the statewide use of voting
machines drastically cuts down on the learning curve for voters and poll workers alike. Election
administrators believe their biggest problems are training time and poll worker retention.

From the three Tennessee election in which TDC observed the voter experience, we continually learned
that voters were generally satisfied with their experience. Knowledgeable and helpful poll workers,
coupled with low incidence and long standing relationships between advocacy groups and Election
officials has proved to make voting a positive experience for voters with disabilities. While testing the
voter experience was important, TDC continued to work with county Election Administrators to
understand their best practices and learn where they needed additional training.

TDC staff met with over 40 county Election Administrators to learn how they trained poll workers
around accessibility and accommodations for voters. From these meetings we learned that the most
popular training medium was in person lecture style that typically lasted between 1-2 hours. Almost all
Administrators felt they needed more training time but funding was an issue. The second biggest
problem was Administrators has no way of knowing whether poll workers were retaining the
information they were trained on. From meeting with RAAV partners across the county, a common
theme amongst election officials was the more training materials the better. Job aids were a common
tool to help poll workers remember what they learned in training. Tennessee Election Administrators did
not have job aids relative to accommodating voters with disabilities. TDC, along with Paraquad began to
develop picture guides that were step-by-step picture supported information of how to cast a regular
and audio ballot on a voting machine. We developed these for ail 5 voting machines currently being
used in Tennessee and sent them to all county Election Administrators to use as job aids for the
November 2012 Presidential election.

TDC performed its final pilot on March 5, 2013 during Chattanooga Tennessee’s municipal elections.
Understanding that polt worker retention is a forefront problem on Election Administrator’s minds, we
wanted to see if we could combat this through a partnership with advocates and election officials.

To research this, TDC worked with the Hamilton County Election Commission to create a pilot. We set up
a test group of 2 polling places (8 poll workers) and a control group of 2 polling places (8 poll workers).
Both groups received the tradition training from the Hamilton County Election Commission given every
election cycle. The test group was given additional training from TDC. They received two in-person
training on materials created and tested by the RAAV team. They spent an extra house in-person setting
up and going through the access features of a voting machine. Then they received additional materials
and job aids from TDC via mail and email.
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TDC anecdotally gathered evidence from the poll workers past-election to see if their retention was
higher. Because of a low turnout election and continued low incidence of people with disabilities using
access features on the voting machines, much of what the poll workers learned was not able to be put
to use. The test group of poll workers was able to recall information that the control group was not able
to. We along with the poll workers believed the pilot to be a success. Poll workers were happy to receive
additional job training and believe that take home, online, and day of materials all make them more
successful and prepared for their job.

Year three of the RAAV project was spent sharing this information with election officials across the
country at the Election Center’s one day seminars on accessibility. TDC participated in 6 seminars with
Paraquad on a panel to discuss our work on the RAAV grant. TDC continued to work with local election
administrators to develop relationships and increase the usage of job aids for 2014 elections.

Also during year three, TDC began to work with other Tennessee stakeholders to disseminate our
information and brainstorm ways to continue our this work. TDC, along with Disability Rights Tennessee
and the Tennessee Secretary of State’s office are committed to discovering ways to offer more
information for poll workers and voters. Together we are developing a training video for voters with
disabilities and poll workers to debut in the summer of 2015. This video will feature voter’s rights and
responsibilities, accessibility, disability etiquette, and assistive technology for voting machines. The
video will be posted on YouTube and featured on all stakeholder’s and the Secretary of State’s website.
We will also use it to train Election Administrator’s to then train their poll workers.

Major Findings and Suggestions for Future

e Election Administrators in Tennessee believe that voters with disabilities are satisfied with their
voting experience and they are providing a good service. All of TDC's voter experience surveys
support this, Recommendation: Election officials should continue their work to make voting a
positive and successful experience for all voters.

o Election Administrators believe they need more training time and they need to start looking at
training poll workers on difference mediums. Planning the shortest possible training time to
keep poll workers engaged and save funds can lead to disability/accessibility training being put
on the backburner. Administrators spend their time focused on new voting laws and regulations
and technical assistance. in order to poll workers to continue to serve voters to the best of their
abilities, every training time needs to have a focus on accessibility. Recommendation:
Administrators should continue partnering with disability advocacy organizations to
troubleshoot budget friendly and time efficient ways to train poll workers. Advocacy
organizations in Tennessee have developed an accessibility training manual used widely in
election trainings.

e Poll workers feel confident and prepared to handie Election Day problems related to access.
e Poll workers and election administrators who used the Election Day picture guides believed it

was a helpful job aid and yielded extremely high satisfaction. They are widely used throughout
the state.
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e As the population continues to age, more voters will require assistance than not. The three
biggest barriers voters have to successful voting are standing, seeing the ballot, and marking the
ballot.

Recommendation: Barriers to the polling place are not always visible. Poll workers needs to
offer assistance to every voter than enters a polling place to ensure each voter ¢an privately and
independently cast his ballot. As voters age the incidence of invisible disability will increase.
significantly in the voting booth creating longer lines at the polling place. Accommodating
seniors with invisible disabilities will speed up the voting process and will help eliminate lines.
Election Administrators should consider hiring more poll workers with disabilities to help
troubleshoot Election Day problems. '

e Training on different mediums sets poll workers up for success. Recommendation: Take the
focus off on memorizing and retention by giving poll workers access to different types of
training materials. TDC will create a video in 2015 to give poll workers a different medium of
training and train voters before election day.
























RESEARCH ALLIANCE FOR ACCESSIBLE VOTING (RAAV) TRAINING SEMINARS

In addition, The Election Center conducted two sets of seminars to educate election officials.
The first, a set of four, were a review of all current law and litigation impacting voter
accessibility. The second, a set of six, were conducted to highlight the work of The Research
Alliance for Accessible Voting.

The election officials who attended these training sessions completed an evaluation form that
was used to improve subsequent trainings. The evaluations were extremely positive; each
election official reported that their understanding of accessible voting, post seminar, grew
significantly.

Noteworthy takeaways from these training sessions were: a revelation by the election officials
that there are two kinds of disabilities, one type is the visual disability and the second is the
invisible disability. Most election officials are aware of the disabilities that one can see such as
a person in a wheelchair or a person who has vision issues and comes to the polling place with
a guide dog or cane. However, not everyone was sensitive too or even thought about the
invisible disabilities. Namely those with developmental disabilities such as cognitive disabilities,
visual comprehension disabilities, Dyslexia or other reading disabilities, Attention Deficit
Hyperactivity Disorder (ADHD), auditory processing disorders, to name a few. What we fail to
realize is that the number of the invisible disabilities is greater than the number of visual
disabilities.

Also a significant takeaway was the positive reaction from the disability groups regarding the
imparting of the developmental disability component of the training. Some of the disability
group members who were part of the RAAV team commented that the developmental disability
portion of the training was the one of the best they had ever seen. As a result, some of these
state disability organization members shared the information from the training with their
colleagues at the federal level who in turn were so impressed by the content presented that
they sent notice to their respective state agencies making sure they were aware of this training
and that it had been offered to all local election officials at 6 training sessions offered
throughout the United States.

Federal disability organizations in addition to the election officials being affected by the training
sessions in a positive way was an unexpected takeaway.

RESEARCH ALLIANCE FOR ACCESSIBLE VOTING (RAAV) TRAINING TOOLS

Prior to this training session, election officials didn't have a training resource available that
pointed out the visible versus invisible disabilities and also provided tools to understand all
types of disabilities. These tools also got rave reviews from the disability groups from around
the country. One of the 6 training sessions was also videotaped and all of the presentations
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Project Summary
Accessible websites and documents

We were responsible for developing and maintaining an accessible project
website, including a document library. While accessible item descriptions
were promised, we only made a best effort to make documents and other
items accessible. We also created a YouTube video channel for video relating
to RAAV goals.

Accessible instructions for accessible voting machines.

We created a two-sided instruction card for the Automark ballot marking
device, one of the most widely used accessibility devices used in polling
places. We tested the instruction card in 26 precincts that had been using
the Automark for several years.

Accessible language for ballot measures and voter guides.

We sampled a number of ballots from different jurisdictions, and used the
voter guide published on line by M-Live for Michigan after assuring ourselves
that its contents were equivalent to voter guides in jurisdictions across the
country. We wrote “clear and simple” versions of the selected text samples
and then had them reviewed and revised by a consultant with intellectual
disabilities.

Machine translation of “clear and simple” voting materials.

After creating “clear and simple” English translations of the ballot measures
and voter guides in the preceding phase of the project, we ran the
translations through Google Translate to obtain versions in Spanish and
Korean. Bilingual reviewers then evaluated the quality of the resulting
translations.

Key Findings

o It is extremely difficult to get people to create documents that are
ready for conversion to accessibility as defined in Section 508, and
even more difficult to gain attention to other accessibility features
described in the WCAG guidelines and material concerning ‘cognitive
access”.



It is difficult to convert existing inaccessible documents to accessible
pdf/word when the original document has complex tables and the
associated text does not describe the table contents in reasonable
detail. Even when converted, such documents present an extreme
processing load to a reader using a screen reader or other audio
access.

There is a need for machine instructions, but it is too difficult to scan a
densely printed instruction card to find needed information during the
voting process. We replaced the card with a spiral-bound flip book, but
this revision was not tested.

There was no place to store the instruction card/book in the voting
booth so that it was easily visible and manipulable.

Many ballot and voter guide text samples scored above the college
level for readability. We had little difficulty reducing the reading
demand to the grade 8 level, but sometimes had difficulty getting to
our target of grade 6.

Machine translation of the readable materials failed in both languages.
Spanish reviewers felt that many of the problems came from use of
colloquialisms preferred by people with intellectual disabilities but
challenging to the translation program. They felt that one could write a
version that would translate adequately, but it might not be the one
preferred by English-speaking people with disabilities. The Korean
translation was a total failure. Most sentences were translated without
any verbs, and the reviewers could not decipher the meanings of the
text samples.

Recommendations and next steps

There is a clear need for instructions for accessible voting machines
located in the polling place. There needs to be a place to store the
instructions in clear view. We believe that voting booths need
redesign, both to allow for this and to allow voters to refer to
completed sample ballots or other materials they bring with them to
the polling place for reference during the voting process.

Poll workers need more training in using the accessible technologies
and in offering access to the technology to all voters.

While federal agencies are already implementing accessibility
guidelines (Section 508 compliance), there is a huge need for
education of researchers, professionals, and the general public on the
need for and creation of accessible documents, both print and digital.



We suggest that accessible products should be required of all
contractors and grantees receiving federal support.

It would be valuable to offer guidelines or tools to everyone creating
materials to be read by voters to help make sure that what is written
is readable and accessible to assistive technologies. The definition of
readable needs clarification and general consensus. At present, too
many people think it is simply a matter of print size.

Low cost machine translation is not sufficient for translating voting
materials into other languages. This technology is improving rapidly,
and should be monitored for future use. In the meantime, though, it
may be possible to create versions for translation into Spanish and
other Indo-European languages. This possibility requires further
research. It does not appear likely that the same can be done for non-
Indo-European languages.
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