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Introduction 
 
Description of Application 
 

Team 3: Team ACL will be designing, developing, and testing an ACL risk calculator for 
calculating the risk that someone will injure their anterior cruciate ligament (ACL) based on actions they 
are taking in everyday life. Currently, the scientist, Erich Petushek, is using an app that was made in a 
previous year of CS4760. Petushek talked about what made the former app have poor useability, and 
of the other features he hopes to have in the more modern version. This new app will include a form 
that contains questions based on an individual’s actions they take during the day, or during their 
workout. Once the individual has answered all of the questions, the form will perform a risk assessment 
of the individual based on the answers to those questions. The risk assessment will tie into an existing 
system called Qualtrics so that Petushek can continue to use the system he’s already used to.  
 
 
Brief Description of the Tests 
 

The usability tests started with asking the participants if they had read the consent form, and 
asked if they agreed to it. After that, the background on the application was established, stating that it 
was made for athletes to understand their risk of a traumatic knee injury, and for Professor Petushek to 
collect data for his research. After the explanation, I asked the participant to fill out the pre-test 
questionnaire to see how familiar the participant was with online forms. The  pre and post tests were 
given over Google Forms for easy creation and sharing. The main tests were performed over a Zoom 
meeting over the course of two days, where the participant would share their screen, as well as use 
their webcam to show video. This would allow for me to view what the user was seeing on their screen, 
as well as the facial expressions they may make during the use of the application. 
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Pre-Test Questionnaire 
 
How interested are you in using an Application like this? 
 
Have you ever used a similar questionnaire application in the past? 
 
What do you expect from this application? 
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Scenario 1: Form Completion and Results Understanding 
 
Brief Description of the Scenario 
 

You are an athlete here at Michigan Tech and you would like to assess if you are at risk of a 
traumatic knee injury (ACL tear) based on your training. Your coach recommended you to use an 
application built by the school, as he found it simple and easy to use. To begin, you can open the form 
on your smartphone or desktop. After submitting your answers about your training, you can read the 
results of how at risk you are based on your current training, and how to mitigate some of those risky 
behaviors.  
 
Initial Questionnaire Page 
 
1. Primary Sport (Multiselect with checkboxes) 

Soccer 
Baseball 
Hockey 
Football 
Volleyball 
Swimming 
Downhill Skiing 

 
2. Sex (Single choice multiple choice) 

Male 
Female 

 
3. Previous ACL Injury 

Yes 
No 

 
4. Use of Prevention Training 

Yes 
No 

 
5. Level of Play 

Youth 
Middle School 
High School 
College 
Professional 
Recreational 

 
 
  

4 



Task List 
1. Direct the participant to the questionnaire webpage. 
2. Select the answer to the questions on the webpage. 
3. Submit the answers. 
4. Direct participant to the results page from the questionnaire 
 
Quantitative Measurements 
1. Time it takes to fill out the Questionnaire and Submit 
2. Steps to complete the task 
3. Number of errors made by participant 
4. Number of times the participant needed assistance of any kind. 
5. Steps to recover if an error was made. 
 
Qualitative Measurements 
1. Verbal expression of the participant during the scenario 
2. Facial Expression of the participant during the scenario 
3. Analysis of post scenario interview and survey. 
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Post-Test Questionnaire 
 
1. Overall, this application is easy to use 

a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

2. I enjoy using this application 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

3. I would like to use this application again. 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

4. Performing the task on this application took a very few steps 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

5. It was easy to figure out where to go when using the application 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

6. The application was confusing to use. 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 
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7. The results page had useful information to help prevent injury in the 
Future. 

a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

8. The visualization of risk on the results page was clear and 
Descriptive. 

a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

9. I would recommend this application to athlete friends. 
a) Strongly Agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly Disagree 

10.What did you like about using the application? 
 
11.What are things that you found frustrating or confusing? 
 
12.What could be improved to increase the applications useability to 
you personally? 
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Results 
 
Disclaimer: During the testing periods, six participants signed up, but only three showed up. The results 
and comments of those participants who tested the application are below. 
 
Pre-Test Questionnaire 
 
1. How interested are you in using an Application like this 

Most answered that they were neutral or slightly interested 
 

2. Have you ever used a similar questionnaire application in the past? 
Most answered yes, with some being unsure. 
 

3. What do you expect from this application? 
Most responded that they wanted it to be easy to use, and that it was going to be similar to 

google forms. 
 

The participants seemed interested in using the application, but not necessarily that interested 
in the material. All participants said that they were familiar with this type of questionnaire, and for a bit 
of irony, Google forms is a similar questionnaire application which was used to collect the pre and post 
test questionnaires. All participants expected the application to be easy to use, with a simple layout.  

 

 
Figure 1: Using a Similar Application in the Past 

 

 
Figure 2: Expectations of the Application 
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Scenario One 
 

Since this was the only scenario, it was used both for the completion of the simple form and the 
participants' understanding of the results page. Overall, all participants understood the short 5 question 
questionnaire as shown above under “Initial Questionnaire Page”, and so most of the focus on this 
scenario went into the understanding that the participant had based on the results page.  
 

Based on the Post-Test Questionnaire, participants had a low level of frustration with the 
application, and thought that the ease of use was high, with navigation of the pages being rather, 
“simplistic”. One of the participants thought that the main questionnaire was too short to give a good 
risk assessment of the user. This participant had no experience on the subject of ACL injuries, but 
thought that if you added more questions to the questionnaire that didn’t get factored into the final 
results, it might make the assessment feel more justified.  
 

Moving onto the results page, the participants could generally understand the amount of risk 
they were at based on their choices, but it wasn’t always clear to them. During testing, we had to tell all 
of the participants that the “gradient bar” at the top of the results page showed their risk as a white bar, 
with the low end being 0% at risk, and the high end being 2% at risk. Overall, participants did not 
understand that the maximum risk they could achieve was 2%, and before that explanation, thought 
that 2% was very low. This caused some confusion in the explanation, as 2% is still small looking at the 
large scale, but is still the highest risk you can be between 0-2%. This was a challenge that continued 
to plague the usability tests. As well as the “gradient bar” of risk, the results page also included an “icon 
graph” where it shows 500 hallow stick figures, with your percentage out of 500 people shaded in red. 
This was meant to show that,  “out of 500 people with the same risk as you, this number of these 
athletes will suffer an ACL injury”. Some participants thought that this was confusing, as they couldn’t 
tell what this graph was telling them. It doesn’t mention over a span of time, or within an age group, or 
what is causing their risk to be so high. Participants weren’t sure if this was being compared to other 
athletes, or to everyday people who don’t play sports. However, after having their questions answered, 
all participants seemed to understand what the results page was showing them.  
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Figure 3: An Example of the Results Page at Time of Testing 
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Post-Test Questionnaire and Interview 
Moving into the post-test questionnaire, all participants found “Nothing” confusing about the 

application, but wanted a better site description to better enforce that the page that they were on was in 
fact for ACL injuries. They thought that the webpage might be able to be confused with another ACL 
page, where another injury or activity might share the same acronym of ACL. A major question of the 
post-test was “What could be improved to increase the application useability for you personally”. This 
question gave me the most descriptive answers of what might make the application more usable for the 
future. For example, one participant mentioned that the “gradient bar” of risk wasn’t clear based on the 
colors, which was a left-to-right gradient from green to yellow to red. They didn’t understand that the bar 
ended at 2% as being the most at risk, and thought some better wording on the right side of the page to 
describe someone’s risk as “High”, “Medium”, or “Low” might be better than using the numerical 
representation of the risk percentage to get across the risk. A lot of the other post-test questions didn’t 
lead into discussion, and we received the expected responses to those questions. For example, “Did 
you enjoy using this application” wasn’t meant to ask the user if they got excited about using it, but 
rather checking if they thought the experience was miserable. The expected values were “neutral” 
through “strongly agree”, which was exactly the responses I received.  
 
Below are some of the responses I received: 
 

 
Figure 4: Ease of Use Question Results 
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Figure 5: Quick Submission Question Results 

 
 
 

 
Figure 6: Participant Comments on the Application 

 
 

 
Figure 7: Participant Comments on Improvement  
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Conclusion / Recommended Changes 
 
Gradient Bar Changes 
 

From what I gathered from the post-scenario interviews, as well as the post-test questionnaire, a 
major issue of the application was the clarity of the visuals on the results page. My first recommended 
change to the application is to increase the clarity of the “gradient bar”. This could easily be done by 
adding more information to it via text on both sides of the bar, so that the user knows the numerical 
bounds of the gradient bar. Another helpful addition here would be to make the users position on the 
bar stand out visually. This could be done with a small red arrow above the bar, or perhaps just using a 
color other than white to show the location, with some text linking the gradient bar to the risk 
percentage given to the right side of the results page. 
 
User Input Validation 
 

My second recommendation comes from some bugs we found during the usability tests of the 
application with a full list of those bugs are shown below in Appendix B. The most major of these bugs 
is the failure to do user validation before attempting to calculate the risk and move to the results page. 
The example found during testing was when a user does not select an answer in the required field of 
“Primary Sport”. If the user opted to keep this blank, then when they went to submit the form, they could 
be greeted with a mostly blank page, only including the text, “An error has occurred” at the top of the 
page. My recommendation here is to make sure the application is doing user validation on the inputs it 
was given, especially if the application advances to have text boxes that the users can fill in. This is not 
only an internet security flaw, but also not something that a user would want to see. Rather than seeing 
“An error has occurred”, a user would just rather be told what was wrong on the page they were 
currently viewing, so that they can change their selection and resubmit.  
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Appendix A: Attendance of Undergraduate Members 
 
This includes only the 3 sessions that were performed. 

Name Tally of Attendance 

Daniel Carrara 1 

Lindsey Kuzich 1 

Jacob Van’t Hof 1 

Emily Winkleman 2 
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Appendix B: Bug Report 
 
Two bugs were found during the test of this application: 
 

Number Name Location Description Repeatable? 

1 Selecting top 
answer 

Main page/ form If the user selects 
no and then clicks 
on the question, it 
reverts to 
selecting the top 
answer, or yes in 
this case.  

yes 

2 Not selecting an 
answer 

Main page If the user does 
not select a sport, 
the results page 
breaks. 

yes 

 
  

15 



Appendix C: Online Testing Challenges  
 
During testing, we found no challenges with testing over our online platform, Zoom.  
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