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Design Description 

The system will have two main views; a student and professor view. The students 

will sign in and be shown a map and each will be given a random starting point 

and random endpoint that they have to route to when it’s their turn. The 

duration of a student’s turn is just how long it takes them to click through the 

paths to get to the end point. After each turn the map updates with new 

weightings on the edges based on the previous students turn. After each 

student has taken a turn (which is called an iteration) they will have a chance to 

change their route based on the updated map. The game will end after every 

student decides not to change their route or until they hit the iteration limit. The 

professor can start a game session for students to log into. The professor can 

view all the students logged into the current session and can generate a random 

order for the students to take their turns in. The professor can also see the map 

that the students are interacting with and has a button to reset the game. The 

professor can save rounds of the game and load previous rounds as well and 

can step through each turn of each game. 

UI Domain Description 

The traffic app falls into the UI domain of data collection and display. 

Apps in this domain are designed to collect data through user interaction, 

integrate all information and then display for further interaction. Also, apps of 

such domain usually provide functions to aggregate and download the collected 

data. 

 

Usability Principles 

User control and freedom: Users often choose system functions by mistake and 

will need a clearly marked “emergency exit” to leave the unwanted state without 

having to go through an extended dialogue. Support undo and redo. 

 

Error prevention: Even better than good error messages is a careful design which 

prevents a problem from occurring in the first place. 

 

Flexibility and efficiency of use: Accelerators – unseen by the novice user – may 

often speed up the interaction for the expert user such that the system can cater 



to both inexperienced and experienced users. Allow users to tailor frequent 

actions. 

 

Useful and relevant information: The information should be useful and relevant 

to the users in the intended setting. 

 

“Peripherality” of display: The display should be unobtrusive and remain so 

unless it requires the user’s attention. User should be able to easily monitor the 

display. 

 

Match between design of ambient display and environments: The system 

should speak the users’ language, with words, phrases and concepts familiar to 

the user, rather than system-oriented terms. Follow real-world conventions, 

making information appear in a natural and logical order. 

 

Sufficient information design: The display should be designed to convey” just 

enough” information. Too much information cramps the display, and too little 

makes the display less useful. 

 

Consistent and intuitive mapping: Ambient displays should add minimal 

cognitive load. Cognitive load may be higher when users must remember what 

states or changes in the display mean. The display should be intuitive. 

 

Easy transition to more in-depth information: If the display offers multi-leveled 

information, the display should make it easy and quick for users to find out more 

detailed information. 

 

Visibility of system state: The system should always keep users informed about 

what is going on, through appropriate feedback within reasonable time 

 

Principles evaluated based on previous work of Jennifer Mankoff, Proceedings of 

the SIGCHI Conference on Human Factors in Computing Systems, April 2003 

Pages 169–176 

 

 

 

 

 

 



Potential Usability Problems 

1. On the login page, there is no message to inform user that only MTU email 

address and password are allowed credentials. This violates useful and relevant 

information principle. 

 

2. There is no integrity check on the route decision page for individual student 

user, if the user’s route is incomplete for connecting the origin-destination 

pair, error message should be given and force user to redo the route selection. 

This violates error prevention principle. 

 

3. There is no exit button to let user to quit current iteration under emergency 

state if the user really needs to quit the game. This violates user control and 

freedom principle. 

 

4. There is no system state information for individual student user. Users might 

be confusion by long time waiting after making their own route decision. This 

violates visibility of system state principle. 

 

5. There is no pass button to ignore current student’s decision on the control 

view for Instructor. If one student’s device stuck, or his/her internet connection 

goes down, the whole game will be stuck at this point. This violates error 

prevention principle. 

 

6. There is no cancel button on the analysis view page for saving game data. This 

violates user control and freedom principle. 

 

Critical Design Concerns 

1. No “pass current student” button on the instructor’s control view page is 

critical because it may cause the system to stuck in certain point. 

 

After immediately entering all the route information for the origin-destination 

pair, Allice clicks the submit route button, but it seems something is wrong 

with her cell phone, she doesn’t see any submit success information. So, she 

tried to click the submit button for serval times, then surprisingly the app just 

crashed and quit without any message. The instructor and the whole class are 



waiting for Allice’s input to continue this round of game, but she couldn’t login 

to current game no matter what she tries, also the instructor wouldn’t be able 

to pass Allice’s turn in the game. Unfortunately, the whole class have to cancel 

the game and start over from the very beginning.  

 

 

2. No integrity check on the route decision for student user before submission is 

critical because it will endanger the routing algorithm’s accuracy, and 

introduce wrong congestion suggestion for all users. 

 

It’s the 4th iteration in the current game and Dan is looking on the map and 

carefully review all the path congestion updates. Now its Dan’s turn to make 

his rout decision. He clicks on five new edges to add from the network and 

cancels all three edges of his previous choice made from the last round since 

he finds out the old route decision is not an optimal anymore due to 

congestion updates. However, just before submitting the new decision, he 

cancelled one key edge by mistake and he knows nothing about it. 

Unfortunately, the app has no function of checking route integrity. This error 

information has been integrated into the following iterations and no one is 

aware of it. 

 


