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Abstract—Educational Data Mining is a research field related
with the application of data mining, statistics and machine learning
to information generated from educational settings from universities
and colleges. This paper is a exploration of the various concepts
employed in educational data mining whose outcomes are highly
advantageous to the students for their performance to be upgraded in
a systematized manner. Many diverse approaches such as clustering,
decision tree algorithm and association rule mining have been
discussed which highly focuses on the furtherance of the student’s
academic betterment.

Index Terms—
Algorithm, MOOC

. INTRODUCTION

Data mining is a term which refers to the processing of huge
amount of database called as big data which cannot be processed
very easily. Nowadays, since the amount of data available in any
institutions is so high, it is very difficult to process them. Due to this,
the challenges faced are analyzing the data, capturing, visualizing
the data, making secure environment for the processed data.
Analysis of data sets is so tedious that it needs a secure and efficient
tool like hadoop and cloudera. Educational big data are the data
collected from universities which are taken for mining so that the
prediction of the future learning behavior of the students can be
done very easily.

Data mining, Clustering, Decision Tree

1. RELATED WORKS

Jose del Campo-Avila et.al [1] presented student models from the
data acquired by a specific Web-based tool for adaptive testing
using data mining. In this case, many comparisons have been carried
out and relations have been found between the continual assessment
during the semester and the final evaluation for the student’s
improvement. Machine learning method is mostly used in big data
analytical systems nowadays. This has resulted in the penetration of
Big Data technologies and tools into education to process the huge
amount of data involved [2]. The field of data mining technique can
enhance the educational resource organization mode, because the
students use it easily and rapidly. In this case [3], data mining helps
in gathering Multi-level knowledge, and also gives out an excellent
way in Internet educational resource sharing.

Syed Tanveer Jishan states [4] that the exactness of the prediction
model upgrades on the application of discretization and
oversampling methods. The author concludes that the combined use
of oversampling and optimum equal width binning will increase the
precision of the student’s grade prediction in the final semester.
Educational data mining helps to overcome the problem of
predicting student’s performance. The various classification
methods and clustering methods have been used with the help of
WEKA software [5] for the improvement of the learning skills of the
students. The main advantage is that the timing needed for
generating clusters is very less. Nowadays, a large set of data is
collected from the medical database. There may be some relations

between each data. A new algorithm has been developed [6] which
depends on C4.5 to perform the process of mining data for medicine
applications and the proposed algorithm is checked with two
datasets. The result proves to be an efficient one. However, the
disadvantage is that it takes a large amount of time for the
computational process.

Educational data mining is performed at different levels for
school students, University students, etc. An ideal career has been
introduced [7] for ideal students and then it is compared with the
generic student using different techniques. Educational data mining
plays a vital role in improving the learning ability of the students [8].
In this case, many non-statistical methods have been used to explain
the gathered information and the emerged value of Learning
Analytics/Educational Data Mining has been taken into
consideration. The main advantage of this method is that both the
teaching and technical improvements can be achieved using this
method. Data mining not only helps the engineering college students
[9] but also the polytechnic students. In this paper, the polytechnic
students have been considered and they have been analyzed with
their family backgrounds such as father’s occupation, mother’s
occupation, etc. In addition to this, their academic background, i.e.,
the percentage of marks in SSC and their mode of admission are
taken into consideration. With all these parameters, the status of any
student can be found out easily. If a particular student is found to be
at risk, he will be trained to the maximum level and eventually, his
grade will be increased. Educational data mining is the most
powerful tool for enhancing the skill set of the students [10]. In this
case, there are two techniques applied. The first focuses on the
record of the EDM developments; the second focuses on analyzing
the content which depends on the result from the mining approach.
i.e., strength, weakness, opportunities and threats (SWOT) analysis
has been made. Thus, analyzing all these things helps in improving
the student’s performance.

Normally, educational institutions need to use different methods
to improvise the learning skills of the students [11]. In this paper,
four major areas have been focused. They are: User modeling, User
grouping or profiling, Domain modeling and Trend analysis. The
benefits of this approach are that the decision makers can suggest a
proper solution for a particular problem of the student if the same
needs to be improved because each student will have different kinds
of problems. Nowadays, e-learning is increased at leaps and bounds
compared to book learning. In this paper, the similarities and
differences between Educational Data Mining and Learning
Analytics have been evaluated and the Massive Open Online Course
(MOOC) has been suggested [12] as an innovative method because
in MOOCS, data are gathered from hundreds of students and they
are used for reframing the course materials which will help for the
students who will come to learn in the future.
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This paper investigates the application of data mining in the field
of education and helps the students to choose the competitive course
and pursue the business [13]. Here, neural network has been used to
classify the large complex data. The application of data mining
technique finds its path in Students’ Enrolment Prediction,
Predicting Students’ Profiling, Curriculum Development, etc.
Online instructors and e-learning administrators will be benefited
through this technique. The most important data mining techniques
[14] used are statistics, visualization, classification, clustering and
association rule mining.

In the college examination, GPA is the most important factor that
determines the learning skill of any student. In this paper, Mashael
A. Al-Barrak and Muna Al-Razgan proposed a model by taking
student’s data including their final GPA and J48 decision tree
algorithm has been applied to find out the classification rules. As a
result, better improvement has been achieved in predicting the
student’s final GPA [15]. In the field of data mining techniques,
many algorithms such as clustering algorithm, classification
algorithm, prediction algorithm are being applied [16]. But in the
case of educational dataset, the usage of these algorithms is
completely low. So in this paper, all these algorithms have been
combined. Algorithms such as k-means clustering algorithm and
C-means clustering algorithm have been analyzed in detail. These
algorithms have been used to predict the final GPA of a student.
Educational data mining is achieved with the help of many kinds of
algorithms such as clustering and decision algorithms [17]. In this
paper, both the techniques have been applied combined. Here, the
marks of the students from the university examination have been
taken and then applied both the algorithms. Finally, the result shows
that the decision tree which was constructed using J48 algorithm
provides better results than the clustering k-means algorithm. Data
mining comes out as a big tool for analytics.

It is applied in many areas. This paper focuses on how to use this
data mining technique efficiently in the educational side. More and
more comparisons have been carried out and the performance is
varying from one method to another.

I11. CoNCLUSION
Educational data mining is the best method for improving the

performance of the students. The big data analytics applied for
educational dataset proves to be of immense use for the benefit of
the students. Various techniques applied in the data mining
technique such as decision tree are highly efficient in analyzing the
educational big data.
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