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Introduction

● Overall, CMU is doing well at addressing goal 4 (quality 
education), goal 12 (responsible consumption and 
production), and goal 17 (partnerships for the goal).

● However, CMU is doing poorly at addressing goal 6 (clean 
water and sanitation), goal 15 (life on land), and goal 7 
(affordable and clean energy).

● We used multidimensional scaling (MDS) to 
visualize and display the distances between course 
offerings on a 2D plot.

● MDS is generated using Euclidean distance 
matrices using our course DTMs.

● The closer two courses are on a MDS plot, the 
more similar their descriptions are in terms of 
word usage. If courses in a given strata are more 
spread apart, there is high variation between 
course descriptions within the strata. Ex: see top 
right plot.

● We see that courses offered by the same 
department tend to be clustered together, 
indicating they have similar course descriptions.

● We also applied MDS to explore differences in 
course offerings between different colleges.s 
(middle right) and departments (bottom right)

● Due to the unequal numbers of courses offered 
across colleges, we standardize them by reporting 
the mean number of courses tagged as a fraction 
of total courses in the college. 

● From our middle right plot, we can see that CIT 
(College of Engineering) and SCS (School of 
Computer Science) are close to each other, 
suggesting their course descriptions have similar 
word usage. 

● Our dataset consists of seven semesters (Fall 2019 to Fall 
2021) of course descriptions from Carnegie Mellon 
University (CMU).

● We analyzed this data and the United Nations’ 17 
Sustainable Development Goals (SDGs).

● Our goal was to match courses to SDGs they address.
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● We processed our data by removing invalid/duplicate 
descriptions, stopwords, whitespace, punctuation, numbers, 
and URLs, and stemming words.

● We then put the data in a document term matrix (DTM), a 
large matrix where each row represents a course and each 
column represents the frequency of a word in the course 
description or goal.

● We explored the use of different distance metrics, primarily 
cosine similarity (below on the left) and euclidean distance 
(below on the right), and applied them to our DTM to 
generate distance matrices.

● Cosine similarity is a good metric for course-goal matching, 
but isn’t easily interpretable on a plot due to plot axes being 
arbitrary in quantity.

● Euclidean distance is used instead to find dissimilarity 
between colleges and departments.

● We use tf-idf (term frequency-inverse document frequency) 
weighting to define the top 25 unique, keywords for each 
goal (see above).

● We used these keywords to compare courses with goals and 
see how well each college address the SDGs

● For instance, Heinz seemed to do the best overall at 
addressing each goal (see left plot in EDA for SDGs).

● We used a variety of methods to analyze the similarity 
between CMU courses and the 17 UN SDGs.

● By exploring different approaches using methods such as 
tf-idf weighting, similarity measures, and MDS, we were able 
to match courses with the 17 SDGs.

● We used Euclidean distance to measure similarity between 
colleges, departments, and courses.

● We were able to see how well each college (and CMU overall) 
does at addressing each SDG.

● Using cosine similarity, we were able to tag courses with the 3 
SDGS they were the most similar to (as illustrated above).

● After matching all the courses with their 3 closest SDGs, we 
explored the overall distribution of tagged goals (illustrated 
below).
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