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Student grade prediction
• Can we predict student grades?

• Can we determine the most important factors 
that determine academic success?

Overview
• Data Mining (DM) techniques, which allow a 

high level extraction of knowledge from raw data, 
offer interesting possibilities for the education 
domain (Educational Data Mining). 

• Predicting academic performance of students is 
challenging since the students’ academic 
performance depends on diverse factors such as:
• personal, 

• socio-economic, 

• psychological and 

• other environmental variables. 

Our contributions are as follows:
1. To use data mining filtering techniques on 
student data to improve the quality of the data.
2. To use ensemble (i.e more than one 
classifier) techniques to create a more accurate 
prediction of student performance
2. To use ensemble association rules to create 
more accurate association mining rules.

Background: Ensemble Classifiers

• Instead of using one base 
classifier, we use multiple 
classifiers with voting between 
them to identify bad records 
(instances).

• An ensemble classifier detects 
noisy instances by constructing a 
set of classifiers (base level 
detectors). 

• A majority vote filter tags an 
instance as mislabeled if more 
than half of the m classifiers 
classify it incorrectly. 

• A consensus filter requires that 
all classifiers must fail to classify 
an instance as the class given by 
its training label.

Dataset 1: UCI Student Performance
• This dataset is based on a study of data collected 

during the 2005-2006 school year from two 
public schools, from the Alentejo region of 
Portugal. The database was built from two 
sources: school reports, based on paper sheets 
and including few attributes (i.e. the three 
period grades and number of school absences); 
and questionnaires, used to complement the 
previous information. 

• The data was integrated into two datasets related 
to Mathematics (with 395 examples)   and the 
Portuguese language (649 records).
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As was done with the previous dataset, we used ensemble classifier (J48, 
Random Forest and Naïve Bayes) to firstly eliminate noisy instances and 
then to predict the final grade of the students. We use a majority vote
amongst the classifiers in eliminating the noisy instances. The predictive 
accuracy numbers are as shown below:

Conclusion
• We show that using data mining (with ensemble 

classifiers) with majority voting can show very 
high predictive accuracies of student grades.

• We show empirically that this techniques works 
for two different settings: high school data and 
first year college data. 
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Dataset2: CST 1100
• First year Computer Systems Technology 

students from the New York City College of 
Technology (CUNY) enrolled in 6 different 
semesters (Fall 2013, Fall 2014, Fall 2015 Spring 
2013, Spring 2014 and Spring 2015) taking an 
introductory computer systems course was used 
for this study. 

• The same professor taught all the semesters. The 
class has two tests, a midterm and a final. We 
attempt to predict the final grade given the two 
test scores and the midterm score. 


