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1) Introduction 
 
 
The main purpose of the Family FEW app is to teach middle school students about the 
complex relationship between food, water, and energy consumption in a fun way. This app is 
a browser game where users will do shopping in a grocery store to balance the FEW 
consumptions of the items in the shopping cart and the monetary cost. 
 
1.1) Description of UI 
 
The Family FEW Game has a total of four levels in a game. Each level has its independent goal 
corresponding to different aspects of Environmental Awareness. The goal of the First level is 
to reduce Greenhouse Gas Emissions.  
The second and Third level goal is to reduce Water and Energy Consumption while performing 
shopping for food items in the grocery store. In the final level, the user has to balance together 
the Greenhouse Gas Emissions, Water, and Energy consumption of the food items in the 
shopping cart.  
 
For each level, the user has to pick a single item from a total of 5 shelves in the shopping cart 
before checkout. The game also provides a feature to remove items from a shopping cart and 
pick other items on a shelf. At the end of the game, users can download their performance 
and time spent shopping at each level.   
 
1.2) Test Goals 
 
Since the UI Domain of the Family FEW application is an Educational Game Web App for 
middle school students, the usability testing focused on testing the simplicity, functionality, 
and educational aspect of the application. The usability testing was conducted by designing 
two scenarios, and every participant completed scenario 1 and scenario 2 testing.  
 
Scenario 1: Functionality Testing 
 

• Goal: If the users can easily perform shopping using the app interface and find 
Functionalities left unused. 

• Participants using the app for the first time. 
• Participants were instructed to read the Tutorial and understand visual clues in the 

application to learn about the goal of each level and perform shopping. 
 
Scenario 2: Educational Aspect 
 

• Goal: If the users can learn to balance Food, Energy, Water (FEW), and the cost of 
consumption of food items. 

• Participants have intuition about the app. 
• Reading Tutorial (Optional). 
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2) Test Plans 
 
The remote usability testing of the Family FEW application was conducted in eight sessions. 
In each session, there was one new participant (undergraduate student from a different 
course), a graduate student was the test administrator, and at least two undergraduate 
students from the development team to help in the testing process. The zoom link for each 
session was shared with the participants and the development team undergraduate students 
before at least a day. During testing, the participants were given a brief introduction about 
Family FEW app and the usability procedure. Initially, the consent of participants for usability 
testing and pre-test questionnaire were recorded using a google form. Further, the 
description of each scenario was read to the participant to conduct testing feedback was 
recorded with a post-scenario questionnaire using google form. Finally, a short verbal 
interview was conducted to better understand the participant's thought process during 
testing.  
 
2.1) Consent Form 

 
Google Form: 
https://docs.google.com/forms/d/e/1FAIpQLScIpvHTKr-vbWRX844KU71-
4YGTVFk4xK5KOO4Cx68E0-gXxw/viewform 
 
Computer User Interface Usability Testing 
 
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 
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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. 

 
2.2) Pre-Test Questionnaire 
 
Google Form: 
https://docs.google.com/forms/d/e/1FAIpQLSeucHH0mtZYYwFzgtXgmrDilTHv0lJV3L5b4cjzS
7WZDrYlUw/viewform 
 
Please indicate your level of agreement to the following questions: 
 
1. I am very interested in the testing of this application. 

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

 
2. Please indicate what type of device you are using to perform this test: 

a) Desktop with mouse 
b) Laptop with touchpad 
c) Laptop with mouse 
d) Tablet with touchscreen 
e) Other 

 
2.3) Test Scenario – 1 
 
1. Test Scenario Name: Simulate Shopping for grocery items (Functionality Testing) 
 
2. Test Goals: The goal of test scenario 1 is to determine If the users can easily perform 

shopping using the application interface based on tutorials and functionalities left unused.  
 
3. Required Equipment: Zoom software, Web Browser, Internet Connection 
 
4. Quantitative Measurements: 

• Time taken to complete each level. 
• Time taken to complete task. 
• Number of times user clicked on the back button (keep shopping). 
• Number of questions asked by participant during test. 
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• Functionalities left unused. 
 
5. Scenario Description: You are a middle school student interested in learning more about 

Food, Energy, Water (FEW) relationships to improve your environmental awareness. You 
have heard about this application and would like to use it. Reading the tutorials and 
understanding visual clues, for the first time, you will perform shopping for grocery items 
using the Family FEW application and download your results. 
 

6. Task List:  
• Launch Family Few Web App to enter Homepage View. 
• Click on Tutorials to learn about FEW basics, Gameplay navigation, and Rules of 

game. 
• Click on Start Shopping to enter level 1 for shopping grocery items. 
• Add items to the Cart by clicking or dragging them. 
• Click on Receipt to remove items from cart or proceed to next level. 
• Finally, after completing all 4 levels download results. 

 
7. Qualitative Measurement: 

• Comments given by participants during and after the test. 
• Are participants able to successfully complete the task? 
• What steps of the scenario give the participants difficulty? 

 
8. Potential Observations: 

• Participants Confusion Level 
• Participants Engagement Level 

 
9. Test Setup Details: The participant will need to launch Family FEW app in their browser 

(https://familyfew.cs.mtu.edu/playfamilyfew.html) and share their screen access on 
zoom. 

 
2.4) Post-Scenario 1 Questionnaire 
 
Google Form: 
https://docs.google.com/forms/d/e/1FAIpQLScoShefjXoVkl-
18cpOZABBXle_AbZihaX9f6P1N2onLpI9qQ/viewform 
 
Please indicate your level of agreement while answering the following questions after 
performing Usability Testing Scenario 1: 

 
1. Overall, this application was easy to perform the task (such as Adding or Removing 

elements from Cart, Checkout, etc.). 
b) Strongly agree 
c) Agree 
d) Neutral 
e) Disagree 
f) Strongly disagree 
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2. Navigation throughout the scenario seemed intuitive. 
a) Strongly agree 
b) Agree 
c) Neutral 
d) Disagree 
e) Strongly disagree 

 
 
3. Do you have any additional feedback or suggestions for improving the application user 

experience? 
 
 
2.5) Test Scenario – 2 
 
1. Test Scenario Name: Educational aspect 
 
2. Test Goals: The goal of test scenario 2 is to determine if the users can effectively learn to 

balance Food, Energy, Water (FEW), and the cost consumption of food items. 
 
3. Required Equipment: Zoom software, Web Browser, Internet Connection 
 
4. Quantitative Measurements: 

• Time taken to complete each level. 
• Time taken to complete task. 
• Game score improvements from Scenario 1 to Scenario 2. 

 
5. Scenario Description: You are a middle school student who does not have an interest in 

studies but enjoys playing game. A few months back, you didn't perform well in the 
Environmental Awareness Competition in the school because of your lack of knowledge 
about the environmental aspects. You didn't like this experience and want to improve 
your knowledge. So, your teacher advised you to use the Family FEW application to learn 
about the relationship between FEW (Food, Energy, Water) consumptions while playing 
the shopping game. 

 
6. Task List:  

• Launch Family Few Web App to enter Homepage View. 
• Click on Start Shopping to enter level 1 for shopping grocery items. 
• Add items to the Cart by clicking or dragging them. 
• Click on Receipt to remove items from cart or proceed to next level. 
• Finally, after completing all 4 levels download results. 

 
7. Qualitative Measurement: 

• Comments given by participants during and after the test. 
• Are participants able to successfully complete the task? 
• Participant Flow during task (facial expressions, clicking areas). 
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8. Potential Observations: 

• Participants Engagement Level 
• Participants Frustration Level 

 
9. Test Setup Details: The participant will need to launch Family FEW app in their browser 

(https://familyfew.cs.mtu.edu/playfamilyfew.html) and share their screen access on 
zoom. 

 
2.6) Post-Scenario 2 Questionnaire 
 
Google Form: 
https://docs.google.com/forms/d/e/1FAIpQLScoShefjXoVkl-
18cpOZABBXle_AbZihaX9f6P1N2onLpI9qQ/viewform 
 
Please indicate your level of agreement while answering the following questions after 
performing Usability Testing Scenario 2: 
 

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

 

2. While performing shopping, I performed learning about balancing Food, Energy, Water 
(FEW) and the cost consumptions of food items. 

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

 

3. Do you have any additional feedback or suggestions for improving the educational aspect 
of the application? 

 
 

2.7) Verbal Interview 
 
1. Was there anything that was specifically frustrating during the test? 
 
2. What about the app did you like?  
 
3. What about the app did you dislike? Any suggestions on how to improve the app?  
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2.8) Bug Report Form 
 
Report any system bugs, such as not working buttons, video, sound, and animation effects, 
etc.  
 

Bug Number Bug Name Bug Location Bug Description 
 
 
 

   

 
 
 

   

 
 
2.9) Testing Challenges 
 
Report the difficulties with the testing environment. 
 

Challenge Number Challenge Name Challenge Location Challenge 
Description 
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3) Results 
 
The quantitative and qualitative data were collected from 8 usability test sessions using the 
Pre-Test Questionnaire, Post-Test Questionnaires, Verbal Interview, and observing 
participants' flow during the task with facial/verbal expressions and clicking areas.  
 
3.1) Pre-Test Questionnaire Results 
 
The focus of the Pre-Test Questionnaire was to check the interest of the participant in testing 
the Family FEW application and understand the hardware devices used for testing. The results 
showed that 5/8 (62.5%) participants were interested in testing this application, and 3/8 
participants were neutral. Also, 4/8 (50%) participants used a laptop with either mouse or 
touchpad, and 4/8 participants used a desktop with a mouse during testing. The below pie 
charts provide a visualization of the participant's Pre-Test Questionnaire responses. 
 

 
 

 
 
3.2) Post-Scenario 1 Questionnaire Results 

 
The focus of the Post-Scenario 1 Questionnaire was to get feedback from participants about 
the application in terms of the navigation and difficulty of the interface to perform different 
functionalities such as adding/removing items from cart, checkout, etc. The results showed 
that every (8/8) participant agreed that the application was easy to use. Also, the 7/8 (87.5%) 
participants agreed that the navigation throughout the app seemed intuitive. The below pie 
charts provide a visualization of the participant's responses.  

 

I am very interested in the testing of this application.

8 responses

2/8

3/8

3/8

Please indicate what type of device you are using to 
perform this test

8 responses 4/8

2/8
2/8
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3.3) Post-Scenario 2 Questionnaire Results 

 
The focus of the Post-Scenario 2 Questionnaire was to get feedback from participants about 
their experience of using this application and to check what they felt about their learning 
about balancing Food, Energy, and Water consumption of food items. The results showed that 
every (8/8) participant enjoyed the experience of using this application. Also, every (8/8) 
participant said that they performed learning about balancing FEW consumptions using this 
application. In the next section, we also verify the learning of participants from the analysis 
of data recorded during testing. The below pie charts provide a visualization of the 
participant's responses to the Post-Scenario 2 Questionnaire.  

 

 
 

Overall, this application was easy to perform the task (such 
as Adding or Removing elements from Cart, Checkout, etc.).

8 responses

5/8

3/8

Navigation throughout the scenario seemed intuitive.
8 responses

6/8

1/8

1/8

I enjoy using this application.
8 responses

4/8

4/8
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3.4) Usability Findings 

 
The application didn't crash during testing sessions, and all the functionalities (audio, 
adding/removing items, checkout) worked perfectly fine. Based on the facial/verbal 
expressions and clicking areas, we also estimated the participant's confusion level across 
different scenarios and engagement levels.  
 
In the below pie-chart, 'high' engagement signifies participant's engagement in both of the 
scenarios was good, 'mod' engagement signifies participant's engagement in one of the two 
scenarios was good, and 'low' engagement signifies participant's engagement in both of the 
scenarios was not good. The results found the engagement level of 5/8 (62.5%) participants 
to be 'high' and 3/8 (37.5%) participants to be 'mod' during testing sessions. 

 
The results in the below pie-chart (a) show that 5/8 (62.5%) participants were not confident 
about using application during scenario 1. Also, we found that 7/8 (87.5%) participants took 
greater time to complete scenario 1 than scenario 2, which justifies the initial difficulties of 
participants in understanding the game's goal and functionalities. 
 

 

While performing shopping, I performed learning about 
balancing Food, Energy, Water (FEW) and the cost 
consumptions of food items.
8 responses

4/8

4/8

Engagement Level

5/8

3/8

Participant Looked Confident?

Scenario 1 Scenario 2
5/8 8/8

(a) (b)
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However, the lower time is taken by participant’s in scenario 2 and the results showing 8/8 
participants looked confident in scenario 2 of the above pie chart indicates that the 
participants were successful in self-learning about the use of the application.  

 
 

Also, the results in the above pie-chart confirm that 7/8 (87.5%) participants improved their 
game score for each level from Scenario 1 to Scenario 2, which also signifies their learning 
about balancing FEW consumptions during shopping.  
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4) Feedback 
 
4.1) Participant's Helpful Suggestions 

 
• "Maybe you can add a chart to show all the Energy and Water and the cost 

consumptions of food items, so customers do not need to click every item to see the 
data." 

• "I think that this information is very helpful. One comment is that because this 
seems to be a timed game, the user might just rush to get the best score rather than 
take their time to learn each item and its consumptions. I think it should be based 
more on points than time." 

• "I think the different categories of food items is unclear at first. The labels help but if 
the shelves were different colors or something that would help significantly in 
understanding the goal." 

• "Possibly adding a color shift to the checkout/start buttons when the cursor hovers 
over it would be useful, so it's easier to see when it can be clicked." 

• "Possibly, after the game is played, with the results you could include why each item 
has the impact that it does on the environment so that people are made more aware 
of the impact that the food they buy has on out planet." 

 
4.2) Positives 

 
• Easy to use & straightforward 
• Love the graphics & Enjoyed the art 
• Liked music, was friendly, promotes curiosity and self learning 

 
4.3) Usability Problems 

 
• Hard to tell the intention of app by reading the Tutorial. 
• Difficult to identify different shelves & understand selecting an item from each 

category. 
• Clicking on the items to get the information seemed tedious. 

 
4.4) Recommendations for improving the User Interface: 
 

• Providing Labels to different shelves (Different Color/Text) 
• Update tutorial to mention the checkout button doesn't unlock unless a single item 

from each shelf is added to the cart. 
• Possibly change the name of Receipt button to Cart/Proceed.  
• Fix zoomed screen bug. 
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5) Conclusion 
 

Most of the participants used the desktop or laptop with a mouse to perform testing of 
the Family FEW web application. All the functionalities embedded in the application we're 
working well. Overall, all the participants agreed that the application is easy to use and 
enjoyed learning about balancing Food, Energy, and Water (FEW) consumptions using the 
Family FEW web app. The development team can work on the recommendations to 
further improve the gameplay experience. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15 

6) Appendix A: Undergraduate team members 
attendance at testing 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Administrator Location Testing 
Date 

Available Team Members Attendance 

Saket 
Chaturvedi 

Zoom 04/11/2022 
12:00 PM 

Siddhesh Mahadeshwar, Nicole 
Wiszowaty, Jenna Byron 

Yes 

Saket 
Chaturvedi 

Zoom 04/12/2022 
05:00 PM 

Yaqirah Rice, Brandon Hosang, Ethan 
Fournier, Nicole Wiszowaty 

Yes 

Saket 
Chaturvedi 

Zoom 04/13/2022 
12:00 PM 

Siddhesh Mahadeshwar, Jenna Byron Yes 

Saket 
Chaturvedi 

Zoom 04/13/2022 
06:00 PM 

Yaqirah Rice, Brandon Hosang, Ethan 
Fournier 

Yes 

Saket 
Chaturvedi 

Zoom 04/14/2022 
11:00 AM 

Siddhesh Mahadeshwar, Jenna Byron Yes 

Saket 
Chaturvedi 

Zoom 04/15/2022 
12:00 PM 

Yaqirah Rice, Siddhesh Mahadeshwar Yes 

Saket 
Chaturvedi 

Zoom 04/15/2022 
06:00 PM 

Yaqirah Rice, Nicole Wiszowaty, 
Brandon Hosang 

Yes 

Saket 
Chaturvedi 

Zoom 04/16/2022 
03:00 PM 

Ethan Fournier, Nicole Wiszowaty, 
Brandon Hosang 

Yes 
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7) Appendix B: Attached Bug Reports 
 

Bug Number & 
Frequency 

Bug Name Bug Location Bug Description 

 
1.     (Twice) 
 

Screen Zoomed Each Game Level The screen was 
zoomed in the 
browser due to 
which the Goals of 
each level was not 
visible properly. 

 
 
2. (Once) 

Fix Energy 
Calculations 
 

Final Calculations The user picked the 
lowest energy 
consumption food 
choices and ended 
up with the lowest 
score. He should 
have gotten an A but 
got an F. Our team 
needs to look further 
into where this 
miscalculation is 
occurring 
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8) Appendix C: Testing Challenges 
 

Challenge Number 
& Frequency 

Challenge Name Challenge Location Challenge 
Description 

 
1. (Twice) 
 

Opening Google 
Form 

Consent Form Participant needs to 
sign in to fill the 
google form, so was 
confused initially. 
But, it went well 
after login with mtu 
account. 

 
2. (Once) 
 

Screen Sharing Before Testing Participant couldn't 
share their screen 
initially because of 
the local permission 
issues on her laptop. 
Everything was good 
after participant 
agreed to zoom 
share permissions. 

 
 


