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I. Introduction 
The Water Erosion Prediction Project (WEPP) application consists of a mobile 

interface for the WEPP model so that high school students and teachers are able to 
use. This app will allow users to easily see the effects of factors such as slope length, 
slope gradient, soil type, and plant ground coverage on the amount of precipitate 
expected from erosion. Currently this app has a limited range of implementation to 
locations within Michigan. To use this application, the user would need to enter data into 
the labelled fields which consist of slope gradient, slope length, and cover percentage. 
They also need to select the climate region and soil type. After they would click the 
calculate button to see the result fields appear on the page to show the probability of 
runoff, the probability of erosion, and the probability of delivery. 

For this project, it was necessary to complete usability testing in order to find the 
flaws within the WEPP application. The testing consisted of three scenarios: design and 
readability, input in text boxes and dropdowns, and correct location. Before testing, they 
were asked a set of questions to see their general demographic in regards to our 
specific testing. 

For the design and readability testing, the test goals consisted of seeing if the 
color scheme of the app is appropriate to its functions, seeing if the buttons are 
proportional sizes for the app, and seeing if the font sizes were appropriate for the app. 
For the input in text boxes and drop down testing, the test goals consisted of checking if 
the app validates correctly input information, checking to see if the app gives 
appropriate feedback to input information, and checking if the app was able to handle 
unusual circumstances or events. Lastly for the correct location testing, the test goals 
consisted of seeing if the app was able to output the correct location coordinates and 
checking if the participants were able to manually enter these coordinates. Afterwards 
the users were asked questions based on the correctness of location as well as if there 
were any difficulties entering the location. Afterwards they were given an exit 
questionnaire to retrieve general feedback on the application. 
 

  



II. Test Plans 
Within this section, the testing scenarios will be described to show what was planned for 

the usability testing sessions. 

Scenario 1: Design and Readability 

Test Goals: 
➢ To see if the color scheme of the app is appropriate to its functions. 
➢ To see if buttons are proportional sizes for app. 
➢ To see if font sizes are appropriate for the app. 

 
Scenario Description: 
Participants will start up the app and go to the home page. Then they will be 
asked to enter random data in the input fields. Then, participants will be 
asked to locate any text or button that stands out on page 
 
Task List: 

➢ Start the app. 
➢ Enter some specific values in the input fields. 
➢ Enter random numbers in input fields. 
➢ Click Calculate button to submit the query. 

 
Qualitative Measurement: 

➢ Any user difficulty in finding text or buttons? 
➢ Any difficulty reading the text? 

 
Quantitative Measurement: 

➢ Time while interacting with app 
➢ Number of times color scheme or text/button size was not the same. 
➢ Number of times when text size or buttons were too large or too 

small. 
 

Observations of Participant: 
➢ Participant expression? 
➢ Questions asked? 

 
Bug Report Form: 
Bug report form used to indicate any problems with the software. 

 
Post-experiment Questions: 



Post-experiment questions will be given at the end of completion of all tasks. 
 

Test Set Up Details: 
All testing will take place in Library room 234 or 236. Participants will be 
welcomed 
and asked to sit. Participants will be given a smartphone and instructions to 
find app. No other set up required besides giving out the questionnaire 
sheets to fill out. 

Scenario 2: Text box and dropdown input 
Test Goals: 

➢ Check if app validates correct input information 
➢ Check if app gives appropriate feedback 
➢ Check if app can handle unusual circumstances/events 

 
Scenario Description: 
Participants will start up the app and go to the home page. Then they will be 
asked to enter random, unusual data into text boxes and select options in 
the drop downs. The participant will then submit the Query. 
 
Task List: 

➢ Start the app. 
➢ Enter some random, unusual values in the input fields. 
➢ Select region, soil type and location 
➢ Click Calculate button to submit the query. 

 
Qualitative Measurement: 

➢ Is participant confused? Why? 
➢ Was it difficult to navigate through the page while filling in text boxes? 

 
Quantitative Measurement: 

➢ # of text fields where arbitrary data can be input 
➢ # of events when participant did not receive feedback on inputs 
➢ # of app crashes 

 
Observations of Participant: 

➢ Participant expression? 
➢ Questions asked? 

 
Bug Report Form: 
Bug report form used to indicate any problems with the software. 

 



Post-experiment Questions: 
Post-experiment questions will be given at the end of completion of all tasks. 

 
Test Set Up Details: 
All testing will take place in Library room 234 or 236. Participants will be 
welcomed and asked to sit. Participants will be given a smartphone and 
instructions to find app. No other set up required besides giving out the 
questionnaire sheets to fill out. 

Scenario 3: Location Validity 
Test Goals: 

➢ See if app gets correct location coordinates. 
➢ Check if participants can manually enter coordinates. 

 
Scenario Description: 
Participants will start the app and enter arbitrary values in input fields. Then 
they will be asked to enter location with GPS or manually. Participants will 
then submit the query. 
 
Task List: 

➢ Start the app. 
➢ Enter some specific values in the input fields. 
➢ Click on Use GPS Location or Manual Coordinate Input 
➢ Click Calculate button to submit the query. 

 
Qualitative Measurement: 

➢ Was approximation of location correct? 
➢ Was there difficulty to enter location? 

 
Quantitative Measurement: 

➢ Number of incorrect locations retrieved. 
➢ Number of successful locations retrieved. 
➢ Time taken to retrieve location. 

 
Observations of Participant: 

➢ Participant expression? 
➢ Did the location feature confuse them? 
➢ Questions asked? 

 
Bug Report Form: 
Bug report form used to indicate any problems with the software. 

 



Post-experiment Questions: 
Post-experiment questions will be given at the end of completion of all tasks. 

 
Test Set Up Details: 
All testing will take place in Library room 234 or 236. Participants will be 
welcomed and asked to sit. Participants will be given a smartphone and 
instructions to find app. No other set up required besides giving out the 
questionnaire sheets to fill out. 

Equipment 
For these experiments, the testers were provided with a cellular device, a pen, 

and the testing instructions. They would perform the testing on the cellular device, while the pen 
and testing instructions were used to fill out the questionnaires and to fill out any other notes 
they had. 

Participant Profile 
 

Participant # 1 2 3 4 5 6 

Age 23 20 27 20 18 19 

Gender Male Male Male Male Female Male 

Years using a 
smartphone 

7 8 8+ 5 5 9 

Reading 
difficulties? 

no no no no no no 

Have you used 
an app like this 
before? 

no no no no no no 

Interested in 
testing app? 

Strongly 
agree 

agree agree agree agree agree 

Aware of 
consequences 
of soil erosion? 

Strongly 
agree 

neutral agree agree agree neutral 

Aware of 
factors that 
contribute to 
soil erosion? 

Strongly 
agree 

neutral neutral agree neutral neutral 



III. Results 

Scenario 1 
Scenario 1 focused on the overall design and readability of the application. The general 

feedback that we received from students about the focus area was that it was overall very well 
laid out and straightforward to the users. They liked the color scheme and it was very easy to 
see every button/ text box. Every participant made comments on how much they enjoyed how 
the results were laid out in a table. 

There of course were some issues/dislikes with very small features of the app as well 
and these include: 

● The hint [?] button are misleading in a way 
● (Before we updated the app a smidge) When users hit multiple hint buttons they 

would cover each other up and not easily close 
● Some users thought there should be a title page or area explaining what the app 

does 
● In the data input boxes, the text should be center-lined  

Overall, we found these issues are fairly easy to fix in updates. Out of all the feedback 
we will definitely be making changes to the hint buttons, because we received the most criticism 
on that specific feature. 

Scenario 2 
Scenario 2 focused on the user inputting data into the text boxes and dropdowns within 

the app. We found that the app has very good error checking with characters and numbers that 
are not supposed to be input into data entry and the error messages are very straight forward to 
the user. Users found it was very difficult to input numbers/characters that aren't supposed to be 
input, even with the various different types of cellular devices the participants would bring to 
use. In general the participants found the data entry process very straightforward and easy to 
figure out. 

Some issues that we found within scenario 2 are slightly larger concerns than issues we 
found in scenario 1. These issues/dislikes include: 

● The Decimal number generated for slope gradient in text box is sometimes too 
long and prompts the user with an error message to round it 

● Having slope length over 9000 prevents data % calculation to appear on the 
results page 

● When the slope length is input as a 0, the app crashes 
Overall, these issues must all be fixed for the app to be successful. Fixing these 

issues/bugs entails editing some min and max values within the code for data entry allowances 
and rounding issues. 



Scenario 3 
Scenario 3 focuses solely on the map feature and location validation within that feature. 

We found that overall,  participants thought the map was very easy to use. There was no hassle 
in entering a location by pressing the map. There was also no delay time in when participants 
picked a map location and the latitude/longitude coordinate results that appeared. Each time we 
had the participant pick a location on the map we validated that those coordinates were correct, 
which they were. We had no faulty map coordinates while testing each of the 6 participants.  

For this scenario there were no issues for the users. One specific feedback we were 
given though is to maybe add in a section to manually input the coordinates just in case the map 
doesn't load for some reason, since the location is needed for calculations. 

Overall we were very pleased with the results of scenario 3. We will look into adding in 
the manual coordinate entry section just as a precaution to the map not loading.  

Conclusion 
Overall, it was evident that this usability testing was beneficial to see the flaws within the 

application that was made by the team. From these different scenarios the following updates 
were found to be needed within the final application. One needed change was to make the hint 
icons more recognizable. From testing, one user had noted that they were unsure if the question 
marks were able to be clicked upon, so adding some sort of validation for the user to click on 
the hint icons would be beneficial to the users to realize that they would be able to get more info 
on what they are working on. Another update needed is to ensure that the calculations that 
output from the application are showing the correct data. Going into these testing sessions, the 
team still needed to update the application so that the data was going to show the right 
probabilities of runoff, erosion, and delivery. This is very important because without this, the app 
would be not functioning correctly. The next update needed has to do with fixing the slope 
gradient with a rounding issue that it exhibits. This issue causes an error message to pop up 
telling the user needs to round the automatically generated gradient. With this being a 
generated number it should not make the user fix the error and it should be presented within the 
correct bounds to begin with, which is why we need to see the parameters updated to fix this 
issue. Another change needed has to do with fixing the upper and lower bounds for the inputs 
on the application. It was found during testing that when a user input a large number that it 
would not calculate any data. Ensuring that the ranges for the value fields will allow the app to 
function properly for users so they can find the correct data they need. Lastly, a needed change 
has to do with adding an app explanation section or a home screen. All good applications 
include a section that clue the user to what they are exactly using this application for. This will 
help any user know what the goal of the application is so that they understand why they are 
using the app. With these changes added to the application, the team believes that the 
application will be able to be successful standalone.  



IV. Appendix - Usability Test Script 
 
 

Welcome to: 
WEPP Usability Testing 

 
 

 
 
 
 

WEPP stands for the Water Erosion Prediction Project. The purpose of the Water 
Erosion Prediction Project (WEPP) Model is to estimate erosion and sediment 

processes on hillslopes and small watersheds, taking into account climate, land use, 
site disturbances, vegetation, and soil properties. We have created a mobile application 

based off the Disturbed WEPP Model 2.0 website. The application is intended for the 
use by High School Students and their teachers as a learning tool within the classroom 

to learn about water erosion and its effects on the environment. 
 

 
 
 
 
 
 
 
Date: 
Participant #: 
 
 
 
 
 



Scenario 1: Design and Readability 
The purpose of this scenario is to test the overall design of the application from 

color scheme to font sizes. As you go through this scenario, write down any concerns, 
frustrations, criticisms or feedback you have about the app pertaining strictly to its 
design and readability.  Please follow the following steps to complete the scenario and 
let us know if you have any questions. 
 

1) Launch the App on your mobile device using this website:  

https://hci-dev.cs.mtu.edu:8132/WEPP/ 
2) Select any location on the map 
3) Select Climate Region and Soil Type from the drop downs 

a) Try clicking on the question marks for some helpful hints 
4) Enter random values into the text boxes for Slope Length, Slope Gradient and 

Cover Percentage 
5) Click the Calculate button to display results of predicted erosion factors 

 
Concerns,Criticisms and Feedback while using app in Scenario 1: 
 
 
Scenario 2: Text Box and Dropdown Input 

The purpose of this scenario is to test use of the text box and dropdown input 
functionality. As you go through this scenario, write down any concerns, frustrations, 
criticisms or feedback you have about the app pertaining strictly to the interaction you 
have while inputting values into the text boxes and dropdowns.  Please follow the 
following steps to complete the scenario and let us know if you have any questions. 
 

1) Launch the App on your mobile device using this website:  

https://hci-dev.cs.mtu.edu:8132/WEPP/ 
2) Select any location on the map 
3) Select Climate Region and Soil Type from the drop downs 

a) Try clicking on the question marks for some helpful hints 
4) Enter unusual values into the text boxes for Slope Length, Slope Gradient and 

Cover Percentage (Unusual values would be unusually large number or 
characters) 

5) Click the Calculate button to display results of predicted erosion factors 
 

Concerns,Criticisms and Feedback while using app in Scenario 2: 



Scenario 3: Location Validity 
The purpose of this scenario is to test use of the location input an map feature. 

As you go through this scenario, write down any concerns, frustrations, criticisms or 
feedback you have about the app pertaining strictly to the interaction you have with the 
location features. Please follow the following steps to complete the scenario and let us 
know if you have any questions. 
 

1) Launch the app on your mobile device using this website:  

https://hci-dev.cs.mtu.edu:8132/WEPP/ 
2) Select a location on the map and write down the Latitude and Longitude of that 

location 
3) Now select a different location on the Map, write down the latitude and longitude 

of your second location 
4) Select Climate Region and Soil Type from the drop downs 
5) Enter values into the text boxes for Slope Length, Slope Gradient and Cover 

Percentage. 
6) Click the Calculate button to display results of predicted erosion factors 

 
 

Concerns,Criticisms and Feedback while using app in Scenario 3: 
 
 
 
 
 
 
 
 
 
 
 
 



V. Appendix - Questionnaires 

Pre-Experiment Questionnaire 
1) Age: 
2) Gender: 
3) How many years have you used a smartphone? 
4) Do you have any diculties with viewing colors, contrast, or fonts on a smartphone or 

computer screen that you are aware of? 
(a) Yes 
(b) No 

 
5) Have you ever used an app or website to predict water erosion? 

(a) Yes 
(b) No 

 
Please indicate your level of agreement to the following statements: 

6) I am very interested in testing this application. 
 

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

 
7) I am aware of the consequences that come from soil erosion. 

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

 
8) I am aware of factors that contribute to soil erosion. 

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



Post Experiment Questionnaire 
Please indicate your level of agreement to the follow statements: 
1. Overall, this application was easy to perform the task. 

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

 
2. I enjoyed using this application. 

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

 
3. The text was easy to read and understand. 

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

 
4. I was able to complete my tasks efficiently. 

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

 
5. I would use this application again. 

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

 
6. What did you like most about this application? 
 
7. Do you have any suggestions for improvement of this app? 



VI. Appendix - Undergrad Member Attendance 
 
Session 1-3 Attendance: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Session 4-6 Attendance: 



VII. Appendix - Bug Reports 

Scenario 1: 
 

Bug # Bug Name Bug Uniqueness Bug Location Bug Description 

1.1 Blank 
Space 

Adds blanks space 
to page 

Recalculate: under 
results table 

After hitting recalculate, page refreshes 
and adds blank space to bottom of 

page 

 

Scenario 2: 
 

Bug # Bug Name Bug Uniqueness Bug Location Bug Description 

2.1 Scientific 
Notation 

Takes scientific notation 
as valid int input 

All input boxes Accepts inputs in scientific notation 

2.2 0 Slope App crash when slope 0 Slope length App will crash when user inputs 0 
for slope length and calculates 

2.3 Empty 
Output 

Missing calculated 
values 

Results Page When slope length over 9000 ft 
entered, no calculated % will show 

at all 

 

Scenario 3: 
There were no bugs to report for Scenario 3. 


