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Research Title: Rich MOOC / Poor MOOC – What good data analytics can tell us about teaching 

and learning 

Our work hypothesizes how Educational Analytics could aid Computer Science students to 

learn computer programming skills more efficiently on blended classrooms. 

We present a new approach to automatically detecting ``at-risk'' or lower-performing 

students on computer programming modules in two undergraduate Computer Science 

degree courses at Dublin City University (DCU). Using historical data from previous student 

cohorts we built predictive models using logged interactions between students and online 

resources, students' progress in programming laboratory work, students' characteristics and 

demographics as well as prior academic history. Predictions were calculated each week during 

12-week semesters. Course lecturers received student lists ranked by their probability of 

failing the next computer-based laboratory exam. For one of the courses, during the first 

semester of the academic year, at-risk students were targeted and offered assistance during 

laboratory sessions by the lecturer and laboratory tutors. For the other three courses, during 

the second semester, all students that opted-in received pseudo real-time personalised and 

automatic feedback during the second half of the classes period.  

These notifications were personalised based on their performance on the module and one 

programming suggestion from a top-student in the class if any of her programs submitted had 

failed to meet the specified criteria. For the four courses, when we group students into two 

cohorts depending on whether they failed or passed their first laboratory exam, the average 

margin of improvement on the second laboratory exam between the higher and lower-

performing students was higher when our predictions were run and subsequent laboratory 

support targeted at these students or feedback was sent to opt-ins, compared to students 

from the year our model was trained on. As a result, lower-performing students learned more 

and we reduced the gap between lower and higher-performing students. 

In regards of the feedback, a survey gathered the student opinion at the end of the semester. 

A student said: ``It gave me confidence about the module. It gave me reassurance as to how 

I was getting on.''. Another said: ``Good service, very helpful and effective way to manage 

your module''. Others were demanding more in depth and personalised responses. 

  

 

 


