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Introduction 
This documentation will provide a usability inspection called heuristic evaluation to 

identify usability problems in the UI domain of the design in “Dragonfly Detectives” 

application. Critical design concerns will also be provided in this documentation 

based on usability scenarios of the application.  

 

Undergraduate design of Dragonfly Detectives App 
“Dragonfly Detectives” app will allow users to be able to input some weather data 

such as- temperature, wind speed, wind direction, humidity, barometric pressure, 

light intensity, raining(yes/no), and other data such as their group name, site, 

name, dragonfly count, date and time into the system. The administrator of the app 

can view the data in the database and perform calculations on it to analyze it. The 

primary users of the app will be 4-8 grade students who collect data for the 

Dragonfly Detectives citizen science project. The project studies the impacts of 

changes in weather depending on dragonfly flight activity and combines dragonfly 

counts the students make with weather data they measure with scientific 

equipment. The students will be collecting the data on their own at their dedicated 

site where they will be supervised by their facilitators. The facilitators will also be 

allowed to submit the data but mostly it would be done by the students 

themselves. This app will reduce the amount of paperwork that has been done till 

now in the project and help the administrator to analyze data more efficiently.  

 

Identification of the User Domain 
“Dragonfly Detectives” application will be used by the campers and the 

administrator mostly on iPads and cellular service will be needed to upload and 

download the data. So, it is considered a web-based user interface. The system 

interface will include forms and buttons to log in to the system and enter the data 

into the app. Campers will have unique group ID to log into the system and the 

administrator will have to go through admin log in and password credentials to log 

into the systems. Campers will see the form where they will enter the data and 

administrator will be able to download and process data from the admin profile.  



Heuristic Usability Principles 
Some general principles for heuristic evaluation are discussed in this section based 

on Jakob Nielson’s 1995 10 Usability Heuristics for User Interface Design. 

 
1. Visibility of system status 
The system should always be able to keep users updated about its status through 
appropriate feedback within reasonable time. 
 
2. Match between system and the real world 
The system should be designed in a way so that it can communicate with users with 
properly with words, phrases and concepts familiar to the user.  
 
3. User control and freedom 
Users should have the freedom to control system operations or functions for 
undoing and redoing them if they want to.  
 
4. Consistency and standards 
System should be unambiguous. It should not use identical or similar terms for 
different operations that might create confusion for users. 
 
5. Error prevention 
System should contain is a careful design which prevents a problem from occurring 
in the first place. 
 
6. Recognition rather than recall 
Users should not have to remember information from one part of the dialogue to 
another. Instructions for use of the system should be visible or easily retrievable 
whenever appropriate. 
 
7. Flexibility and efficiency of use 
System should provide the flexibility to make sure that users of different expertise 
level may use the system efficiently; experts should be able to accelerate 
minimizing necessary functionalities and novices should be able to navigate the 
system smoothly. 
 
 
 



8. Aesthetic and minimalist design 
Dialogues should not contain information which is irrelevant or rarely needed. 
System design should contain only what is needed to support the functionality of 
the system. 
 
9. Help users recognize, diagnose, and recover from errors 
Error messages should be expressed in plain precisely conveying the problem and 
the solution of it.  
 
10. Help and documentation 
Any help information should be easy to search, and proper documentation should 
be available by providing minute details about the system. 
 

Usability Problems Generated from Heuristic Evaluation 
 

1. Flexibility and efficiency for campers 

Since the campers are the primary users of the application, the system should be 

designed keeping them in mind. There should be proper directions or messages 

shown for novice users.  

Example Scenario- Ethan has joined the “Dragonfly Detectives” project very 

recently. He is a fifth-grade student, and this is the first day of his camping with his 

groupmates. After coming back from the site, he is told to enter his collected data 

in his iPad.  He is confused which time and location he should report in the “Time” 

and “Location” field for getting access into the app. He is not sure whether he 

should enter time and location for the time he collected the data or when he is 

entering the data at the museum.  

Solution- Adding an instruction like “Enter the time of data collection” and “Enter 

the name of your site” may help Ethan to understand clearly what to do. 

 

2. Campers’ control and freedom 

Campers should have the control to undo the data entry and starts giving input 

from the beginning.  



Example Scenario- Maria is a camper who is entering her collected data in her iPad. 

She is in a hurry to go home so she wants to finish the data entry task very quickly. 

She did not notice that she had typed the humidity data in the “Barometric 

Pressure” field. After hurriedly clicking “Save” button, she finally notices it but 

there is no option for correcting the data. 

Solution- Two phase data submission system should be used. In first phase campers 

will enter the data and after clicking the Save/View button, another dialogue box 

should appear: “Do you want to submit the form?” having two buttons “Yes” and 

“No” so that if campers want they can go back and change the data they just 

entered.   

 

3. Error Prevention 

There is no data validation method used for the fields used in the form. 

Example Scenario- Ella is a fourth-grade student camper and she knows very little 

about weather data units and limits. She adds an extra zero to the right of the light 

intensity by mistake. When the administrator downloads the data, the average light 

recorded by Ella’s group is found to be very different than other groups.  

Solution- Using data validation and limits for each field should help to avoid this 

problem. If the data is not valid, campers would not be able to submit it and receive 

an error message.  

 

4. Help and documentation for facilitators 

Facilitators do not use the application frequently, they seldom help the campers to 

access the application and enter data in case the campers are having any issue. So, 

help documentation should be included in the app for the facilitators as they are 

not the regular users.  

Example Scenario- Mr. David Smith is working as a facilitator in the “Dragonfly 

Detectives” project for few weeks. His main responsibility is to help the kids in the 

camp sites to record data. He never investigated the process how the kids submit 

the data through the app after coming back to the museum. But last weekend one 



camper was not being able to submit the data and he asked for Mr. Smith’s help. 

Unfortunately, Mr. Smith could not understand why this was happening while the 

real issue was the camper’s iPad was not being able to connect to the internet after 

the form was filled up.   

Solution- Having a help document would be useful mentioning the data field 

constraints and most importantly informing the users that the forms would not be 

submitted without having data connection.  

 

5. Aesthetic design  

The design of the system should be more aesthetic for administrator account.  

Example Scenario- Mrs. Susan is the administrator of the system. She logs into her 

profile to download and process data. As soon as she logs in, she finds four buttons 

on the screen.  

a) View 

b) Group Average 

c) Session Average 

d) Log out 

She also notices there is a datasheet on the screen. She is confused whether it is 

the sheet of the whole recorded data or the group average or the session average. 

She would prefer if the buttons come first and then she could choose from viewing, 

downloading, group average, session average data. She would also prefer to see 

the “Log Out” button in the upper right corner of the screen rather than aligning 

with other buttons.  

Solution- It is good if a data sheet is not displayed as soon as administrator logs into 

the account. “View data”, “Group Average”, “Session Average” or any other data 

processing buttons are appropriate for the first page after logging into the system. 

And “Log Out” button should be placed separately in a corner.  

 



Identification of Critical Usability Concerns 
It is found from the heuristic evaluation and the example scenarios that; error 

prevention could be proven a critical usability concern for this system. Submitting 

error-prone data may lead to having wrong prediction and analysis of dragonfly 

which will be an important concern for the lead researcher of the project.  

Campers’ control and freedom is also a critical usability concern for this system. If 

they feel that the application is not flexible enough, they might not want to use it 

anymore and want to go back to use papers for collecting data as they used to be.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 
1. Undergrad team website 

http://www.csl.mtu.edu/classes/cs4760/www/projects/s19/group1/www/  

2. Dragonfly Detective Cognitive Walkthrough 

http://www.csl.mtu.edu/classes/cs4760/www/projects/s19/group1/www/design

-docs/Cognitive%20Walkthrough.pdf 
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