
Case Study: Voting Ballots

Voting 

Re-design of Ballots 

T he background of this case study is building on two cases where the 
design of the voting ballots made the voting process challenging. The 
first case was the 2018 Broward County election in Florida , USA where 1

there was a significant undervote in the senate race. Here the reason was that 
the senate race was placed below the left-most column under the ballot 
instructions. Another issue is poorly filled out ballots, where voters either do 
not fill out the ballot correctly or they poorly mark the ballots, making them 
hard to scan. 
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In an article by the scientific american, Philip 
Kortum, a psychology professor at Rice 
University claims that there are four general 
classes of major voting issues we see in 
balloting.  

Therefore, voting designs can have a great impact on outcomes of elections 
and it is therefore extremely important for experts to consider how these four 
major issues can be solved. 
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1. We got ballot design issues.


2. We got instructional issues(telling people how 
to vote)


3. We’ve got issues related to language on the 
ballot.


4. The way people interact with voting systems in 
general.
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1.Define the research scope 

The hypothesis used for this study - 
picture superiority effect 
In this case study the psychological theory “picture superiority effect” will be 
used to try to improve issue number 2. The hypothesis states that: 


“Sensory semantic theory aims to explain why 
we are able to better remember pictures over 
words or numbers. This theory, which was 
proposed by D.L. Nelson, further asserts that 
pictures present meaning in a more direct way. 
Thus, they are more efficiently understood and 
recalled. Such advantage is termed as picture 
superiority effect. Moreover, pictures’ unique 
visual attributes make them easier to 
remember.”  3

By using instructional pictures we can potentially help reduce the difficulties 
with understanding the instructions. 
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2. Ideate and design 

How 

Use two different ballots, where one ballot 
gives instructions without a picture and one will 
use a picture additionally to the instructions 

Research question 
1. Which ballot will yield the fewest mistakes when voters fill out ballots? (E.g 
fill out more than one candidate option, requiring a new ballot)


2. What are the opportunities for improvements in the ballot design?


Success Metrics 
Low instance of incorrect voting


Easy to fill out
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Methods 
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Type 1 

Qualitative usability testing 

• Field studies/user interview


• Aiming for around 5 users


Duration: 10-15 min


Location: University of Oslo


Compensation: A coffee

Type 2 

Quantitative usability testing 

• Survey: using https://www.qualtrics.com/uk/


• Aiming for 60-70 users


• Use hot spot feature to simulate voting


• Use a chi-square test to see if there is grounds for 
rejecting the null hypothesis. Our null hypothesis is: 
there is no difference between incorrect voting for 
ballot 1 and 2. 


Duration: A few days to gather enough answers


Location: Online


Compensation: set by the website
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3. Test, Evaluate, & Refine 

Process for the two methods 
Type 1 
Qualitative usability testing 

Pre-study script Before starting the study:

Introduction to participants

Not an exam, no right or wrong answers

If there are any problems with the prototype, it’s 
the prototypes fault not the participant. 

If you are recording the session, tell them and 
ask if they are ok with it.

Introduction Introduce topic, but do not expose too much

Pre-questions Questions before getting into tasks. Do you 
need to explore more about them.

Probe screen questions:

• Are you familiar with the voting procedure?

• Do you have any questions before we start?

Informed 
consent form

Give consent form to use data, also make sure 
the participant knows they can withdraw their 
consent at any point. Also, how the data will be 
used, where it will be stored and when it will be 
deleted.

Task/Activity Ask voters to fill out  (Control ballot for group 1, 
Treatment ballot for group 2)

Post-questions Follow up questions:

• How did you find the process of voting?

• How did you find the instructions?

• Any further comments?
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Group 1 ballot (Control) Group 2 ballot (Treatment) 

Results 
Below are some of the comments given by the participants


7



Case Study: Voting Ballots

Type 2 
Quantitative testing  

Set up 

Using “hot spots”, it is possible to simulate the voting process. 


Set-up Using Qualtrics to set up survey using the 
hotspot feature

Get survey 
results

Connecting Qualtrics to MTurk: https://
www.mturk.com/

https://blog.mturk.com/getting-great-survey-
results-from-mturk-and-qualtrics-be1704ff9786

Download data 
from survey 
into Excel 
Sheet

Process data

Perform Chi-Square test
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The whole survey (the first part of the test has been filled out to show how the 
hot-spots work)


9



Case Study: Voting Ballots

The data 

Formatted the results for each question, using the =COUNTIF function in excel 
I was able to quickly count how many times a participant crossed off an 
option. 
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Then we’re able to use the =COUNTIF, to count how many times someone 
crossed off 2 options, 3 options, 4 options and so on. Correct voting is when a 
participant only crosses off 1 option for each question. 


Results from Chi-square test 
Null hypothesis: there is no difference between incorrect voting for ballot 1 
and 2. 


Because the chi-square test came back with a result below 0.05 it can be 
concluded that there is statistical significance and therefore we can reject the 
null hypothesis. Therefore, there is a difference between voting when 
instructions include a picture compared to when there is no picture. 
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4.Produce 

Based off the results this a proposed re-design of the voting ballot.


Some features included based of the results:


• Quantitative: evidence suggests that we can support the picture superiority 
effect hypothesis. Therefore it is helpful to include an instructional picture. 


• Qualitative: messy and no sections. In order to make the process easier for 
the user there are sections instructing the user where they should start. 
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Furthermore, in order to make the text more readable I chose a different 
background colour to get a better contrast.


WCAG 2.0 level AA requires a contrast ratio of 
at least 4.5:1 for normal text and 3:1 for large 
text. WCAG 2.1 requires a contrast ratio of at 
least 3:1 for graphics and user interface 
components (such as form input borders). 
WCAG Level AAA requires a contrast ratio of at 
least 7:1 for normal text and 4.5:1 for large text. 

Large text is defined as 14 point (typically 
18.66px) and bold or larger, or 18 point 
(typically 24px) or larger. 

The old version     The new version 

Contrast: 17.72	 	 	           Contrast: 18.12


Background colour: #EFEFEF	 	 Background colour: #ECF2F


Font colour: #050505                          Font colour: #050505
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Further ideas for re-design 
• Making different ballots for each language, this would allow more space and 

also a lager font. 


• However, there is a limited amount of money government can spend on 
printing ballots and by having all languages on one ballot reduces the 
printing by 2/3. 


• Another option is to have the instructions on a front page before you open 
the ballot. For example, a Norwegian ballot with instructions on the outside 
of the ballot:
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