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Abstract. This paper discusses user interface and user experience with mobile
voting applications. The bad designs of classic paper ballots and the uncharted
territory with mobile voting influenced the Android application following the
Material Design specifications. Building user interface to present a ballot and
let the voters fill the ballot on a small screen from a mobile phone is a big
challenge. Cast-a-Vote is an application which offers creation of many election
processes with different election types. Conforming to the specifications of the
mobile platform, the application was proved to be intuitive and well accepted
in the testing phase. The innovative auto-scroll feature allows creation of long
ballots in regard to the small screen estate of mobile phones.
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1 Introduction

The convenience that mobile solutions bring to the end users is a great benefit which
justifies the attention towards mobile development. Mobile voting is a very specific field
which combines aspects like computer science, cryptography, legislation and maybe
many more different classes of research. This paper will focus on the user interface and
user experience (UI/UX) in a mobile application for evoting. There are many papers
in the research literature concerning voting, most of them covering the cryptographic
layer of an evoting system. The UI/UX part is somewhat omitted, and with this paper
we are trying to fill a void in a specific field regarding mobile evoting systems.

The voting as a process presents as a huge usability problem. Even in the classic
form, creating paper ballots for a user population which is diverse in many aspects
represents a challenging job for the organizers. For instance, in the 2000 elections in
Palm Beach County USA approximately 4000 people made punching error because of
the Butterfly Ballot design [2]. In the mobile world, designers face further restrictions
when designing applications or the ballot itself. There are more organizations that are
addressing the voting systems and voter access in the processes. Some of the are the
Help America Vote Act established in 2002 by US Election Assistance Commission
[3] and the NIST [4]. These organizations are preparing guidelines for usability and
accessibility issues in election processes, such as [6] and [22].

We explored the research literature and the commercial evoting products which
use mobile phones for the end-user voting device. There are many challenges that we
addressed in this paper in the effort to build a mobile application for the Android
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operating system. The mobile application would be used by administrators to create
voting processes and for end-users to vote. We implemented most of the ballot types,
such as yes/no, 1 of n, k of n, weighted choices and write-in ballot.

1.1 Related work

There are many commercial mobile voting applications, such as Poll Everywhere, The
Poll App, Mentimeter, Thumb.it, MapYourVote, AddPoll, Pollmo, and many more.
The top 12 applications based on popularity are given in [5]. Some research in the
scientific literature includes [13], [7], [12], [8], [21], [14], [19], [20], [9], [10], [11]. Our
work addresses the UI/UX problems in evoting application using mobile phones with
the Android operating system. We found two Android implementations, the first is
given in [16] which builds the system explained in [15], and the second one is [17]
which builds on the work in [18]. These systems implemented on the Android platform
are focused on the efficacy of the Android system and the cryptographic protocols used
in the evoting system, but lack in focus on UI/UX. The work in this paper tries to
give a complete solution to the UI/UX challenges in mobile voting applications. The
presented work also covers the many different types of voting processes, starting from
simple polling for a place to go out, to serious board meetings with dozens of voting
processes.

1.2 Organization of the paper

The paper is organized as follows. This section gives the introduction to the topic
and the related work. The Section 2 explains the challenges of building mobile voting
application regarding UI/UX. The Section 3 gives the proposed application solving the
mentioned challenges. The fourth sections covers the testing of the applications and
the results. The final section is the conclusion of the paper.

2 Challenges

The design of a mobile evoting application has many challenges, both technological and
sociological. We started with a vote-centered approach, which focuses on voters’ usage
and experience. The first big challenge in building of a mobile application is the screen
estate. The choice of what we show and where it is on the screen affects the voters’
experience with the applications. In some voting processes the ballot can be very big
because of the multitude of choices on the ballot and the vast information each choice
holds. The voter’s choice can be affected by the location in the ballot, for instance the
first several choices will be visible on the screen, and the others will be hidden down
in the list. In this case, the hidden choices get less focus and maybe affect the result of
the voting process.

Because of the specifics of the evoting application, the implementation of UI on the
Android operating system can be cumbersome. The UI can get complex easily and the
users that access for the first time can be lost. Repeating users can learn the application,
but for some voting processes most of the voters will be using the application only once.
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As explained in HAVA [3], any usage of a system in a vote-centric approach must include
educational part prior to the voting process.

Besides the usual voting types like yes/no or choose one of many, there are more
complex voting types that can be executed on the mobile applications. These complex
voting types include choosing k out of n choices or any types of positional voting. One
of the most used positional voting is the Borda vote, where in a ballot of n choices the
voter has to give n points, then n − 1 points, n − 2 points, and so on until the voter
comes to 1 point. The UI of a mobile voting application should support complex voting
types which adds to the complexity of the application and clutters the already small
screen estate. In the Borda vote scenario, the voter must be aware of how many votes
are left, and which vote went for which option.

In case of a big ballot with choices that don’t fit the mobile screen, the voter
must be aware that there are more choices to be seen before voting. This ensures
that the voter knows all the options before choosing one. Here, of course, pre-voting
educational processes will play huge role. If the voter knows the ballot before opening
the application, then the voter will know to look at the other choices not shown on
the first screen. Also, the mechanism for viewing the whole ballot must be intuitive
for the voter, using all the common types and gestures from the mobile operating
system. This ensures that the voter will know how to use the application and how to
see the whole ballot even if there was no educational materials for the voting process
or the applications itself. The application should not use UX mechanisms which are
not present in other representative applications on the mobile platform.

3 Solution

Our answer to the challenges in the previous section is an Android application for voting
processes. The application conforms to the latest design guidelines from the Android
team [1] - Material Design. This design principle creates material design which emulates
3D space. The key in material design is the virtual light that illuminates the scene.
The shadows cast from the items on the screen give sense to what you can touch.
The notion of Material Design came up in 2014 by Google at the 2014 Google I/O
conference. Besides the Android OS, Material Design is also being accepted in web
development as well. This implementation of Material Design for web application is
called Polymer.

By using Material Design in our application, we made sure that the interface will
be recognizable and familiar to the users. The application starts with a login screen, in
which the user enters email and password. If this is the first opening of the application
by the user, a short demo will follow. This demo consists of a walk-through of the
interface and the functionalities of the application. After a successful login, the user is
presented with the main screen - the list of voting processes. The voting processes are
organized in categories as first level grouping. The voting processes can be presented as
different cards, according to the level of information we want to present to the voters.
By clicking on the card, the voters can get even more details for the voting process.
The three screens, login, main screen and voting process details are depicted in Fig. 1.
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Fig. 1. a) Login screen, b) Main screen with voting processes, c) Details screen for chosen
voting process

By clicking on the arrow from the card, or the ”Choose” button on the details, the
voter starts voting for the chosen process. The screen that shows the voting choices
is presented to the voter. If the screen has more choices that are not visible to the
user, the list slowly scrolls to the end, giving a chance for the voter to see the complete
ballot. While the auto-scroll is in motion, the voter will not be able to interact with the
application. When the voter is familiarized with the ballot, the process of voting can
begin. The voter can get more details for a specific choice by clicking the ”More” button.
The voter selects a choice by clicking the red tick icon. In case of positional voting, by
clicking the tick icon, the user is presented with the ”position” for the current choice.
Upon click on the tick icon, the voter is asked to confirm the choice. When chosen
and accepted, the whole card gets painted distinctively, ensuring the voter knows what
they selected. There is a counter in the toolbar area which designates how many choices
have been made. This is used in k out of n types of voting processes or in positional
voting. The counter shows how many choices are selected in any given time. When the
voter finishes selecting the ballot, clicks the ”Submit” button in the top right corner.
The voter gets to a screen showing the filled ballot. The voter reviews for mistaken
choices and can go back if necessary. If the ballot is correctly filled, the voter clicks
the ”Vote” button. This finishes one cycle of voting and can be repeated for the other
voting processes from the main screen. The ballot screen, voting and submitting are
given in Fig. 2.
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Fig. 2. a) Ballot screen, b) Confirm choice, c) Submit ballot

4 Results

We tested the application with 27 participants. The participants did several voting
cycles with the application and answered the questionnaire with the following questions:

1. Is the demo screen helpful for getting to know the application?
2. Is the list of voting processes easy to understand?
3. Is the details screen for a voting process helpful?
4. Is the long ballot auto-scrolling feature helpful?
5. Is the More button needed on the ballot?
6. Is the Accept popup needed when voting?
7. Is the Confirm screen needed when voting?

All the questions were answered with values from 1 to 5, 1 being strong no and
5 being strong yes. The summed results from the questionnaire are given in Fig. 3.
The results are showing good response to the usability and experience of the mobile
application. The neutral, or weak no answers to the 5th and 6th question showed us that
sometimes the ballot is self-explanatory and the confirmation of each tick in the ballot
is unnecessary. This lead to the idea of making options when creating voting processes:
if the voting process is more elaborate, then we need more information on the ballot
list and ”Accept” buttons, and when we have more voting processes and we need to
process them fast, like in boardroom voting, there is no need for confirmations and
excess information. Also, the auto-scroll feature of the ballot was accepted as helpful
for letting the voter know the full ballot before voting. All the respondents discussed
that the UI is familiar with other Android applications and that they didn’t have any
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trouble figuring out the elements on the screen and the actions needed to perform the
tasks.

Fig. 3. a) Average value by question, b) Number of each value by question

5 Conclusion

The focus of this paper was user experience of the voters with the user interface of a
mobile voting application. We created an Android mobile application following guide-
lines from organizations working on voting UI/UX and following the Material Design
guidelines. The questionnaire about the application showed positive results from the
respondents. The results helped us improve the design by adding options when creating
voting processes.

As future work, we want to extend the UI of the application to Android tablets as
well. We believe that in some organizations there would be dedicated tablets for voting
processes. The bigger screen estate of the tablets will allow showing more information
at once, the research would be targeted at better user experience with mobile voting
application. Also, as future work, we would like to include cryptographic protocols for
massive evoting processes in which the mobile devices would be just front-end.

This work was partially financed by the Faculty of Computer Science and Engineering
at the ”Ss. Cyril and Methodius University” within the project SEV.
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