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Introduction
For some of the mathematics courses at St. Thomas University, instructors use the open-source online

homework system WeBWorK [1]. WeBWorK is supported by the Mathematical Association of America
(MAA) and the National Science Foundation (NSF), and it provides students with a system that lets them
work at their own pace and helps reinforce the different topics covered in a given course.

Results and Discussion

WeBWorK stores information of the scores for each assignment, as well as a variable called “success
index”, an indicator of the number of attempts made by the student to complete the assignment. This
information was used to create our data sets, run a clustering analysis and differentiate between students
that are very efficient in the assignments from those who need more trials before completing a given
homework set. Data from one Pre-Calculus and two Calculus | courses at St Thomas University was
anonymized and the open source statistical programming language R [2] was used for the data analysis.
The main indicators used were labeled the “Homework Percent”, which represents the score obtained
by a student in a given assignment, and the “Homework Index”, recorded by WeBWorK to measure the
success indicator for the corresponding problem set. We used all the records from the Calculus course
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and created a graph to help us visualize the different groups in the students. As observed in Fig. 2 we
identified four groups, using a K-means algorithm in R: Students with high index and percent, students
with average scores, students with low index but a high percent and students with low index and low
percent.

After all the data was successfully processed and
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17— average homework index. The four different

) categories created can be then translated into an

estimated final grade in the course. The method

studied in this project showed high accuracy in the predictions and allowed for an easy interpretation of
the model outputs as shown in Fig. 3.

Fig. 1: Sample calculus assignment using WeBWorK
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of success in a given course, based
on student’s work submitted
throughout the semester in the form
of online homework assignments.
The model takes into account the
student’s scores in all assignments
during a semester, as well as the
student’s  “success index” per
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of how well the student is grasping INDEX

the concepts evaluated in every  Fig. 2: K-means clustering of the different work submitted by students in a
assignment. Calculus I course.

The model can be extended to include other predictors, and additional observations could be easily
added to our framework for an even more robust model and prediction accuracy.
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