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Curricular requirements can be complicated

• 180+ 3-letter course codes, with 1-100 numbers/courses per code


• 300+ degree programs*


• 17 degree programs within the Engineering college


• 15 departments within the Engineering college


• Graduation requirements for the College of Engineering


• Graduation requirements for each degree program

At the time of this project, the University of Illinois had…

* includes joint degree programs



Curricular requirements can be complicated

• Both students and administrators can be overwhelmed by the amount of 
information and choice


• Even upperclassmen need assistance understanding their path to graduate


• Requirements and available courses continue to change

Gestwicki, “Work in progress – curriculum visualization,” FIE (2008)
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Why is this a problem?

• Might have to extend their time in a degree program


• May miss pre-requisite information


• May take rudimentary courses later in the curriculum


• Increased burden on advisors

When students don’t understand requirements, they…

This is a larger issue for students choosing between degree programs



Goal: Help students easily understand 
commonalities and differences between 
degree programs



Existing Curriculum Visualizations

• Visualizations that show course pre-requisites/dependencies (Sommaruga & 
Catenazzi; Kriglstein; Zucker; Gestwicki; Aldrich; Moreno, Bischof & Hoover)


• Visualizations that display recommended course progressions (Zucker; 
Gestwicki; Auvinen, Paavola & Hartikainen; Nuutinen & Sutinen)


• Visualizations that include course topics and content (Auvinen, Paavola & 
Hartikainen; Takamatsu; Siirtola)









Our visualization requirements

1. Which courses must be taken in order to complete a specific degree 
program 


2. Which courses are required by multiple curricula, allowing their completion to 
fulfill requirements in multiple degree programs 


3. Which courses are prerequisites or corequisites to a specific course

Student should be able to see…



Why a metro map?

• Displays connections between pieces of information


• Promotes exploration of that connected information


• Users of metro maps have been able to better acquire complicated 
information

Shahaf et al., “Information Cartography,” Communications of the ACM (2015)



Creating the Visualization

• Data was collected from university sources


• With web scraping


• By hand


• A plot of courses in a metro map format was algorithmically generated

More details on data collection and algorithmic generation can 
be found in the paper



rb.gy/orkaqs

https://rb.gy/orkaqs




Limitations

• Only one college at one university represented


• Metro map creation is inefficient


• Curriculum data must be taken by hand


• Algorithmic plot generation is slow


• Not particularly useful for independent programs



Future Work

• User evaluation of efficacy with students


• Particularly those in first-year undeclared programs


• Refining the visualization


• Option to view only a few degree(s)


• Customizing visualization around courses a student has already completed



Visualization code available (under public license) on GitHub: 
https://github.com/illinois/eng-metro-map 

Some data available on GitHub: 
https://github.com/illinois/courses-dataset 

https://github.com/illinois/prerequisites-dataset 

Interested in collaborating on your own map? 
Contact me! 

tamaranf@umich.edu

https://github.com/illinois/eng-metro-map
https://github.com/illinois/courses-dataset
https://github.com/illinois/prerequisites-dataset
mailto:tamaranf@umich.edu



