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Introduction  
The undergraduate team has developed an application that will serve as a guide to fishing in the 

Western Upper Peninsula. The application was made in collaboration with the Keweenaw Bay 

Indian Community (KBIC) and its central goals are to reflect the importance of fishing to their 

community and help others understand the significance of the land in the Western Upper 

Peninsula. The application provides information about fishing access points, bait shops, where to 

catch specific species of fish, and the mercury contamination level for lakes in the area. The 

application also links to websites that provide more information about fishing regulations and the 

KBIC. 

The main component of the application is the map. There is a search bar on the top of the screen 

that allows users to search by fish, lake, or bait shop. There is a filter button next to the search 

bar that allows users to choose whether they want to see fish, lakes, shops, or some combination 

in their results. If a user searches for a fish, they will see lakes that the species can be found in. 

When clicking on a lake, the user can see the relevant mercury contamination levels and the 

likelihood of catching fish species there. Similarly, if the user searches for a lake, they will be 

able to click on the lake and access the same information. There is also a drawer on the bottom 

on the screen that is populated with a list view of the search results, to make them easier to view 

on smaller screens. When the application is opened for the first time, a tutorial appears in a 

modal that explains how to use the application, what the different icons mean, and explains some 

of the language used. Finally, there are two other buttons on the interface: a help button and an 

information button. The help button brings up information on how to use the application. The 

information button brings up information about the KBIC and links to sites where additional 

information about their history can be found. Final design documents from the undergraduate 

team can be found here.  

The usability tests were broken up into three scenarios: searching for a fish, searching for a lake, 

and viewing information about the KBIC. The main goals of the first scenario was to determine 

if users understood how to switch between searching by fish and searching by lake and how to 

use the filters. Another goal of the first scenario was to determine if users could access 

information about where to find the fish they were looking for and the likelihood of catching that 

fish. This was done by asking the participant to look for walleye in the lakes around Houghton, 

M and report the likelihood of catching walleye there. The second scenario had the same main 

goals as the first. It was also interested in determining if users could access information about the 

contamination level of a specific lake and understand this information. This was done by asking 

the participant to search for Lake Medora and report the mercury contamination levels there. The 

goal of the third scenario was to determine if users could access information about the history of 

the KBIC. This was done by asking participants to find information about the KBIC.  

  

 

http://www.csl.mtu.edu/classes/cs4760/www/projects/s20/group1/www/#?page=designDocs&search=Final


Test Plans  

Test Set Up  
There are six testing sessions scheduled: April 13th at 1:00pm and 2:00pm, April 14th at 3:30pm, 

April 15th at 2:00pm, and April 17th at 1:00pm and 2:00pm. The test will be administered by the 

graduate student, and at least two undergraduate group members will be present to assist with the 

test. The test will take place remotely using Zoom. Participants will be given the link to the 

application via the chat, then asked to share their screen as they complete the scenarios in the 

test. Pre-test and Post-test questionnaires will be distributed through the chat using a link to a 

Google form. The test process is as follows: 

1. Provide the participant with the Zoom meeting link two days prior to the test.  

2. Administrator and undergraduate group members arrive to the Zoom meeting early.  

3. Administrator makes sure the screen sharing is enabled.  

4. Greet the participant. Explain the purpose of the test and the application.  

5. Get verbal consent from the participant.  

6. Share the link to the pre-test questionnaire in the chat. Allow the participant to fill it out.  

7. Prompt the participant to use the think aloud technique while completing the scenario. 

8. Share the link to application.  

9. Instruct the participant to share their screen. 

10. Read the scenario to the participant.  

11. Allow the participant to perform the scenario.  

12. Perform the post-scenario interview. 

13. Ask the participant to refresh their page to reset the application.  

14. Repeat 10 – 12 for remaining scenarios.  

15. Share the link to the post-test questionnaire in the chat. Allow the participant to fill it out.  

16. Thank the participant.  

The test requires the participant to have access to a computer that has internet access, Zoom 

installed, and a working microphone. The administrator and undergraduate team members must 

also have access to a computer with internet access, Zoom installed, and a working microphone. 

The administrator must also have Google forms with the questionnaires created, printed copies of 

the bug report and technical challenges forms, a stopwatch, and pen and paper for notes. The 

undergraduate team member must also have a pen and paper for notes.  

  



Consent Form 
Summary: The test imposes minimal risk, no harm should come to you performing the test, the 

results of the usability test are anonymized, and if at any time you wish to terminate the testing 

you may. I will be recording the meeting for the purposes of data collection, however if you are 

uncomfortable with this I will not.  

You are being invited to participate in a research study to determine the usefulness and usability 

of computer user interfaces. This study is being conducted by Dr. Robert Pastel of Michigan 

Technological University Computer Science Department and Dr. Pastel's Human-Computer 

Interaction (HCI) courses. The students are performing the usability tests as part of their project 

and to fulfill the HCI course requirements.  

There are no known risks if you decide to participate in this research study. There are no costs to 

you for participating in the study. The information you and the tasks that you will perform will 

determine the usefulness and usability of user interfaces. The questionnaires and the tasks should 

take less than an hour to complete. The information collected may not benefit you directly, but 

the information learned in this study should provide more general benefits.  

The questionnaires and tests are anonymous. No one will be able to identify you and your 

answers, and no one will know whether or not you participated in the study except for the 

instructor of the class who is giving you credit for participating. Should the data be published, no 

individual information will be disclosed.  

Your participation in this study is voluntary. By completing the questionnaires and performing 

the tasks, you are voluntarily agreeing to participate. You are free to decline to answer any 

particular question you do not wish to answer or not to perform a task for any reason.  

The testing may make use of video conferencing software which will record your tasks on 

computers screen and from your webcam. The webcam recordings will not be shared, and you 

may mute the webcam at any time. Before sharing your screen, you should clear your desktop of 

any open apps except your browser. Also, you should clear your desktop of any icons or widget 

that you wish not to be observed.  

If you have any questions about the study, please contact Dr. Robert Pastel, Associate Professor, 

Computer Science Department, Michigan Technology University, Houghton, MI 49931.  

The MTU Institutional Review Board has reviewed the request to conduct this project. If you 

have any concerns about your rights in this study, please contact Joanne Polzien of MTU-IRB at 

906-487-2902 or email jpolzien@mtu.edu.  

  



Pre-Test Questions: 
1. How many years have you used a smart phone?  

 

2. Please indicate your level of agreement to the following statements:  

I am very interested in the testing of this application. 

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

 

I am aware of the history of the Western Upper Peninsula in relation to the Keweenaw 

Bay Indian Community.  

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

  

I am aware of fishing regulations, whether state, tribal, or federal.  

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

  



Post-Test Questions:  
1. Please indicate your level of agreement to the following statements: 

Overall, this application made it easy to perform the tasks. 

a. Strongly agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly disagree  

 

I enjoy using this application.  

a. Strongly agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly disagree  

 

I would use this application again.  

a. Strongly agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly disagree  

 

I am aware of the history of the Western Upper Peninsula in relation to the Keweenaw 

Bay Indian Community.  

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

 

I am aware of fishing regulations, whether state, tribal, or federal.  

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

 

  



It was easy to navigate the application.  

a. Strongly agree 

b. Agree  

c. Neutral 

d. Disagree  

e. Strongly disagree 

 

2. Do you have any suggestions for improving the application?  

  



Test Scenario 1: Searching for a Fish  

Test Goals 

This test will determine if users can understand how to switch between searching by fish and 

searching by lake as well as using the filters. This scenario will test if users can find the fish they 

are looking for and the likelihood of catching that fish in a particular lake.  

Scenario Description  

You are a resident of Houghton, Michigan and you are interested in getting into fishing. Your 

neighbor often fries walleye for dinner and it always smells amazing. He tells you about an 

application that gives information about where you can find fish in local lakes. You decide to 

download and open the application and search for walleye. You are interested in the likelihood of 

catching walleye in the lakes around Houghton.  

Task List  

1. Click the filter button. 

2. Unclick the lakes and shops radio buttons. 

3. Close the filters modal.  

4. Click into the search bar. 

5. Type “walleye”.  

6. Click the search icon or press enter.  

7. Click on a lake in the Houghton area. 

8. View the lake modal and confirm walleye can be found there.  

9. Close the lake modal.  

Quantitative Measurements 

• Time taken to complete the scenario 

• Number of clarifying questions asked 

• Number of misclicks made where misclicks are clicks that take the user to a part of the 

user interface that are not a part of the test 

• Number of pauses in the think aloud technique 

• Number of times the participant must be reminded to think aloud  

• Number of participants who successfully complete the scenario  

• Number of participants who unsuccessfully complete the scenario  

Qualitative Measurements  

• Verbal comments made 

• Participant’s flow through the scenario (what was clicked on, moused over, typed) 

Potential Observations  

• Participant’s level of frustration 

• Participant’s level of confusion 

• Participant’s understanding of the user interface  



Post Scenario Interview Questions  

1. Did you need to use the filters while searching? If not, why not?  

 

2. Were you able to find information about the likelihood of catching walleye? If not, what 

made it difficult? 

 

3. Do you have suggestions for making this scenario easier to complete?  

 

 

 

  



Test Scenario 2: Searching for a Lake  

Test Goals 

This test will determine if users can understand how to switch between searching by fish and 

searching by lake as well as using the filters. One goal of the application is to include 

information about the contamination level of fish in a particular lake. This scenario will test if 

users can access and understand this information easily.  

Scenario Description 

You are a resident of Baraga, Michigan and a member of the Keweenaw Bay Indian Community. 

You have heard you friends talk about rising mercury contamination levels in the lakes they used 

to fish at after consulting a local fishing application you all use frequently. You really enjoy 

fishing in Copper Harbor, Michigan and were planning a trip to fish there this weekend. 

Concerned about the mercury contamination level in your own favorite fishing spot, you open 

the application and search for Lake Medora.   

Task List  

1. Click the filter button. 

2. Uncheck the fish and shops radio buttons.  

3. Close the filters modal.  

4. Click into the search bar. 

5. Type “Lake Medora”.  

6. Click the search icon or press enter.  

7. Click on the lake.  

8. View the lake modal and confirm the contamination level.  

9. Close the lake modal.  

Quantitative Measurements  

• Time taken to complete the scenario 

• Number of clarifying questions asked 

• Number of misclicks made where misclicks are clicks that take the user to a part of the 

user interface that are not a part of the test 

• Number of pauses in the think aloud technique 

• Number of times the participant must be reminded to think aloud  

• Number of participants who successfully complete the scenario  

• Number of participants who unsuccessfully complete the scenario  

Qualitative Measurements  

• Verbal comments made 

• Participant’s flow through the scenario (what was clicked on, moused over, typed) 

Potential Observations  

• Participant’s level of frustration 

• Participant’s level of confusion 

• Participant’s understanding of the user interface  



Post Scenario Interview Questions 

1. Did you need to use the filters while searching? If not, why not?  

 

2. Were you able to find information about contamination levels? If not, what made it 

difficult?  

 

3. Did you understand what the contamination level of a lake means? Did you understand 

the difference between the two levels? If not, how could this be conveyed in the 

application?  

 

4. Do you have suggestions for making this scenario easier to complete?  

 

  



Test Scenario 3: Viewing information about the KBIC 

Test Goals 

This test will determine if users understand how to find more information about the Keweenaw 

Bay Indian Community. Educating users about the Keweenaw Bay Indian Community, its 

history, and the importance of fishing in their community are major goals of the application.  

Scenario Description 

You are a resident of Green Bay, Wisconsin who is traveling to the Keweenaw Peninsula to do 

some fishing with old high school friends this weekend. One of your friends went to Michigan 

Tech and recommended a local fishing application that gives information about the local 

community, fishing regulations, and contamination levels. You have never been to the Upper 

Peninsula so you download the application so you can learn more about the history of the local 

community.  

Task List  

1. Click the information icon in the top right corner. 

2. Read about the project and the KBIC. 

3. Click the link to learn more.  

4. Return to the application using the back button on the browser.  

Quantitative Measurements  

• Time taken to complete the scenario 

• Number of clarifying questions asked 

• Number of misclicks made where misclicks are clicks that take the user to a part of the 

user interface that are not a part of the test 

• Number of pauses in the think aloud technique 

• Number of times the participant must be reminded to think aloud  

• Number of participants who successfully complete the scenario  

• Number of participants who unsuccessfully complete the scenario  

Qualitative Measurements  

• Verbal comments made 

• Participant’s flow through the scenario (what was clicked on, moused over, typed) 

Potential Observations  

• Participant’s level of frustration 

• Participant’s level of confusion 

• Participant’s understanding of the user interface  

 

 

 



Post Scenario Interview Questions 

1. Were you able to find information about the Keweenaw Bay Indian Community? If not, 

what made that difficult? 

 

2. Was information about the Keweenaw Bay Indian Community prominent in the app? If 

not, why? 

 

3. Did the application encourage you to learn more about the local community? Why or why 

not? 

 

4. Do you have suggestions for making this scenario easier to complete?  

 

  



Results  
Before the test, a pre-test survey was administered to collect answers to common usability test 

questions and gauge the participants’ prior knowledge of the KBIC and fishing. Quantitative and 

qualitative data was collected for all scenarios to determine the participants’ level of frustration, 

level of confusion, and understanding of the interface. After the test, a post-test survey was 

administered to collect answers to common usability test questions, gauge the participants’ 

knowledge of the KBIC and fishing, and their opinions about the application.  

Common Usability Questions 
The pre-test questions asked participants how long they have used a smartphone for. The average 

was seven years, where the maximum was nine years and the minimum was four years. The next 

pre-test question asked participants to rank their interest in testing the application on a scale from 

strongly agree to strongly disagree. The results can be seen below. 

 

Most of the participants agreed that they were interested in the testing of the application. In the 

post-test survey, participants were asked to rank their agreement to a series of statements. The 

first statement was “overall, this application made it easy to perform the tasks.” All participants 

either agreed or strongly agreed to this statement. The next statement was “I enjoy using this 

application.” The results are below. 

 

Interest in Testing

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

Enjoyed Using the Application 

Strongly agree

Agree

Neutral

Disagree

Strongly disagree



Three out of the five participants enjoyed using the application while two felt neutral about it. 

The final statement was “I would use this application again.” The results can be seen below.  

 

Three out of five participants agreed, one participant felt neutral, and one participant disagreed. 

Overall, the data shows the application was easy for participants to use and made their 

experience using the application enjoyable. 

Comparison of Pre-Test and Post-Test Surveys  
The pre-test and post-test surveys both asked participants to rank their agreement to “I am aware 

of the history of the Upper Peninsula in relation to the Keweenaw Bay Indian Community.” 

Since giving information about the history of the KBIC and their connection to fishing were 

central goals of the application, this data was collected to gauge how much participants learned 

about the KBIC while using the application. The results are in the table below.  

PARTICIPANT PRE-TEST RESPONSE POST-TEST RESPONSE 

1 Disagree Disagree 

2 Strongly disagree Disagree 

3 Disagree Agree 

5 Strongly disagree Neutral 

6 Neutral Neutral 

 

Three out of five participants increased their ranking after completing the test, which shows that 

the application helps users to learn about the history of the KBIC. While most post-test responses 

were either disagree or neutral, participants did not spend a lot of time reading through the 

information in the application or on the linked websites which would have increased their 

knowledge of the KBIC.  

Scenario 1 
In the first scenario, participants were asked to search for walleye and report the likelihood of 

catching walleye in lakes around Houghton, Michigan. The time taken to complete the first 

scenario can be seen below.  

Use Application Again

Strongly agree

Agree

Neutral

Disagree

Strongly disagree



 

The first scenario took participants the longest time to complete, because they were learning how 

to use the interface. Also, most participants were confused what happened when they searched 

for walleye. Some participants did not realize that their search had completed and asked, “Did 

that search?” and “Does enter do anything?” When searching for walleye, many boat access 

icons cluttered the interface and made it difficult for the participants to see that the lakes where 

walleye had a high likelihood of being caught had been highlighted in blue. One participant 

commented “I didn’t realize you could just click on a lake and they were being outlined, it didn’t 

immediately stand out to me.” Another participant said, “I thought you had to click the boats 

instead of the lakes.” Another indication that this scenario was difficult to complete was the 

number of pauses each participant made in their think aloud report. The summary of this data is 

seen below.  

 

Four out of the five participants made more than four pauses in their think aloud report which 

shows that they were confused or frustrated at multiple times while completing the scenario.  

Scenario 2 
In the second scenario, participants were asked to search for Lake Medora and report the 

mercury contamination levels for that lake. The time taken to complete the second scenario can 

be seen below.  
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This scenario took participants much less time to complete. They had learned how to interact 

with the interface and had a much easier time understand their search results since only Lake 

Medora was shown on the screen. One participant reported “That one worked perfectly fine” 

when talking about searching for the lake. All participants had zero pauses in their think aloud 

report, which shows that this scenario did not cause much confusion or frustration. There was 

some confusion on the language of the mercury contamination level. Two participants 

commented that it was only listed for walleye and were slightly confused how this would 

translate to the contamination level of the lake itself and for other species of fish. One participant 

said, “What if I like small mouth bass? It’s very apparent for walleye and I can glean from there 

that it’s not too bad” and other said that “The mercury levels are only specified for walleye but 

it’s not a high level of concern.” However, all participants agreed that they understood what the 

contamination level meant, and four participants commented that this scenario was “Pretty 

simple” or “Pretty straightforward” overall.  

Scenario 3 
In the third scenario, participants were asked to find information about the history of the KBIC. 

The time to complete this scenario is shown below. 

 



This scenario also took participants a short amount of time to complete. This indicates that the 

scenario was easy for the participants. However, they did have more pauses in their think aloud 

report compared to scenario two. The data is summarized below.  

 

All participants made more than one pause, which shows that this scenario caused some 

confusion. This may be due to the wording of the scenario, as four out of the five participants 

asked clarifying questions about what they were looking for. While completing the scenario, one 

participant commented “I could look around and see what lakes around and what fish I can have, 

but I’m not really sure how I can learn too much.” Another participant commented “What my 

mind went to initially was getting towards a specific area and trying to find some sort of 

information or list on certain areas of the Keweenaw.” After the scenario, the participants were 

asked if they felt like information about the KBIC was prominent in the application. Three out of 

five participants said no. One participant commented that “The app seems more like a fishing 

app” and other participant said that the information is not prominent because “It’s not the first 

thing you would see.” The participants were also asked if they felt that the application 

encouraged them to learn more about the KBIC. Four out of five participants said no. These 

participants commented that the application provides the opportunity to learn more, but it does 

not encourage this learning. This shows that users could easily skip over or miss learning about 

the KBIC while using the application.  
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Conclusions  
Usability testing revealed that the main problem with the interface occurred when a search 

returned a lot of results. The boat access icons on the map overcrowded the interface and made it 

harder for the participants to tell that lakes had been highlighted. Participants could not tell that 

their search was successful, which led to confusion on how to move forward. There was also 

confusion on the wording for mercury contamination levels because participants were unsure 

how this applied to the lake in general. Participants also felt that information about the KBIC 

was not prominent in the application.  

Therefore, the following changes are recommended. First, the boat access icons should be 

removed. When clicked on, they do not provide any helpful information. These icons clutter the 

interface and when a user is zoomed out, it is very hard to tell what other icons are present. An 

icon should also be added to represent lakes. Some participants did not expect to have to click on 

a lake to get more information since the rest of the interface uses icons to indicate that an 

element is clickable. Adding an icon to represent lakes would keep the interface consistent.  

Next, there should be a clear indication that a search is complete. Removing the boat access 

icons and adding lake icons would help because it would be clearer that lakes were in the search 

results. The bottom bar, which provides a list view of results, should also pop up a few inches, 

which would indicate that the search had filtered out lakes and allows easier access to lake 

information.  

Next, the wording of the mercury contamination level should be changed to clearly indicate if the 

advisory information is only for walleye or applies to the entire lake and all fish. This way if the 

search does not include walleye, it will be clear if the mercury contamination level is relevant or 

not.  

Next, the fish that is searched for should be accented in the lake information so the likelihood of 

catching that fish can be seen easily. Currently when a lake is clicked on, there is a long list of 

the common fish and the likelihood that they can be caught there. The user must read through all 

this information before finding the fish that they searched for. Accenting the fish that was 

searched for would allow the user to find the likelihood of catching that fishing quickly without 

having to read all the information.  

Finally, historical icons should be added to the app to make information about the KBIC more 

prominent in the application. These icons could be placed by the red areas that highlight the 

reservations and other places in the Western Upper Peninsula that are significant to the KBIC. 

This would be consistent with the rest of the interface that uses icons to convey clickable 

information. It would also encourage users to learn more about the KBIC because they would be 

curious to click on the icon to learn more.  

Overall, participants felt the application easy to use and easy to navigate. Implementing the 

recommendations above would increase user’s understanding of search results, make viewing the 

information that they searched for quicker and easier, and encourage users to learn more about 

the significance of the area in relation to the KBIC.  



Appendix A – Undergraduate Attendance 
 

Date and Time Undergraduate Names 

4/13/20 1:00pm Matt Lekity Derek Gregg  

4/13/20 2:00pm Ian Hanagan    

4/14/20 3:30pm Ian Hanagan Michael Munoz Coleman Carlstein 

4/15/20 2:00pm Derek Gregg Michael Munoz  

4/17/20 1:00pm Matt Lekity Michael Munoz  

4/17/20 2:00pm Derek Gregg Matt Lekity  

 

Appendix B – Bug Reports  
  

Bug 

Number 

 

Bug Name Bug Location Bug Description 

 

 

1 

 

 

Bottom Bar Bottom search 

results bar 

The participant could not drag open the 

bottom bar to see the search results. The 

participant saw an outline of the bar 

when it was dragged, as if an image of 

the bottom bar was being dragged instead 

of the bar itself. 

 

Appendix C – Testing Challenges Report 
  

Challenge 

Number 

 

Challenge Name Challenge Description 

 

 

1 

 

 

Minimized Zoom View The participant had trouble viewing their 

own screen since the minimized Zoom 

window was in the way.  

 

2 

 

 

 

Sharing Screens The participant could not share their 

screen at first because screen sharing was 

defaulted to off for Zoom participants. 

 


