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Abstract

Educational Data Mining (EDM) is a rising field investigating data in the educational setting by applying diverse Data
Mining (DM) techniques and tools. It provides vital information for various stakeholders involved in Educational Data
Mining. Lot of work has been done in forecasting weather and predicting the share value but a very little work has been
done in the field of education which is one of the important areas for the development of the nation. This paper is a sys-

tematic review of EDM for higher education sustainability.
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1. Introduction

In last 20 years number of university and colleges have
grown rapidly both in private sectors and public sectors,
so they have a tough competition to survive in this edu-
cation sector. Recently AICTE has asked to close down
about 800 colleges across India as there are no takers for
their seats. This becomes the alarming thing to other col-
leges. Quality education is one of the major factors to
survive. Most of the information is digitally available now
the biggest challenge how we use these data efficiently?
[1] Educational Data Mining is an emerging discipline,
concerned with developing methods for exploring the
unigue types of data that come from educational settings,
and using those methods to better understand students,
and the settings which they learn in. While the analysis of
educational data is not itself a new practice, recent ad-
vances in educational technology, including the increase
in computing power and the ability to log fine-grained
data about students' use of a computer-based learning
environment, have led to an increased interest in devel-
oping techniques for analyzing the large amounts of data
generated in educational settings. Lot of work has been
done in the field of weather forecasting and prediction of
shares price and we are able to reach an accurate result.
Similarly, we can apply in the field of education as Edu-
cation plays a vital role in the development of the nation.
With Educational Data Mining we can find the hidden
facts which are available. There are various stakeholders

of Educational Data Mining like Students, Teachers,
College, Parents and Non-Teaching staff.

2. EDM Applications

Over the years EDM is being applied in various goals.
According to [9] its

a) Communicating to stakeholders: with an aim to
communicate to the different stakeholders at
right time to take necessary action accordingly.

b) Maintaining and improving courses: to help
administrators and educators in determining how
to improve the course with respect to its materi-
als.

c) Generating recommendation: based on the ac-
tivity in learning management system (LMS) to
give appropriate suggestions. The most fre-
quently used techniques for this type of goal are
association, sequencing, classification, and
clustering.

d) Predicting student grades and learning out-
comes: to predict a student’s final grades and
outcome based on data from course activities
like test, assignments, attendance etc.

e) Student Modeling: All students are not the same
students can be modeled based on the charac-
teristics such as satisfaction, motivation, learn-
ing progress or certain types of problems that
negatively impact their learning outcomes.
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3. Literature Survey

[2] One of the new student selection process usually used
by the university, based on student grade from high school
or vocational high school. In this selection process, pro-
cessing involves large amounts of data. With the applica-
tion of clustering algorithm, we can get an insight into the
data and a huge amount of time can be saved. A similar
technique can be applied in the selection of students for
college who are not only good in studies but also in other
fields like sports, cultural, extra co-curricular activities so
that college will not only be producing good graduates but
also be on top in other fields. Most of the time students
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different clusters also in this way we can categorize un-
usual behavior or failure. With this higher category stu-
dent can be given advanced training, failure student can
be trained to pass and give the confidence to face exam-
ination and unusual students can be handled in a proper
way and required action can be taken as early as possible.
[8] The fluctuations in internal assessment marks de-
creases with each passing semester. Also attendance and
student aggregate performance and that the performance
decreases with decreasing attendance. We could also do
clustering based on marks scored in each subject to get a
greater insight of data.

spend on social networking site like Facebook, Twitter. Author Problem | Techni | Algori Dataset
[3] Student’s learning experiences are taken from Twitter name que | thms

i.e., the emotions of the students and then analyze them to [2]I. M. | Analysis of | Clusteri K | high school
make decisions about the problems faced by students. A Suartana New ng | Mean | final exam
lot of unstructured data is present on Twitter during etal Student grade,
pre-exams we can capture the twits and capture in insight Selection high school
from the data. Also in LMS, we can capture the students using main
chat, questions they are asking in the forum etc. Classi- Clustering subject
fication is a data mining technique that assigns categories Algorithms grade,
to a collection of data in order to aid in more accurate high school
predictions and analysis. An association rule has two report
parts, an antecedent (if) and a consequent (then). An an- grade,
tecedent is an item found in the data. A consequent is an academic
item that is found in combination with the antecedent. excellence
[4]Author used classification technique to predict the M. [3] | Analyzing | Classifi | Naive | Unstructur
student result (pass/fail) and association for finding rela- B. Social cation | Bayes | ed text data
tions in the subject marks. At a very early stage consid- Talawar Media

ering the association rules students can be asked to con- etal | Data in

centrate on the weak subjects which may affect them in Educationa

the future semester for example, C programming in a I Sectors

lower semester may have an impact on learning and Using Data

passing C++. A decision tree is a representation made out Mining

of nodes and arcs where an internal node presents a deci- Technique

sion based on attribute values, and the arcs represent the S

choice made in the node. It ends on a leaf node, which S. A.[4] | Edifice an | Classifi | C4.5 | Attendance
represents the label or the class to be assigned. To classify Kumar | Educationa cation | decisi | , Marks of
a record with a decision tree, it starts by the root node and | and on each
goes down one level at a time depending on the results of Framewor | Associa tree subject,
the conditions tested on every node; when it ends on a leaf k using tion | algorit gender
node, the record is classified according to the label of that Educationa rule hm

leaf node. [5]Using Initial Academic Information, De- I Data

mographic and Socio-Economic and Academic Potential Mining and

a model was developed which was detecting the students Visual

at risk. [6] a prediction model is proposed which helps the Analytics

students to choose a course based on the type of data or C.E.[5] | AModelto | Classifi | Naive Initial
information that he/she furnishes. The system which pre- Lopez Predict cation | Bayes | Academic
dicts the best course suitable for a student so that he will Guarin Low decisi | Informatio
outperform in the selected course. In this dataset like et.al | Academic on n
Gender, Category, Sector, Branch is taken into consider- Performan tree | Demograp
ation. [7]Canberra Distance as a similarity measure and ce at a hic and
cluster the students based upon their marks obtained in Specific Socio-Eco
CAT |, CAT Il and Quiz. Students are categorized into Enrollment nomic
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Using Data Academic
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Approach Vecto
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ring
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previous ce, | quiz score

academic Manh

performan atta
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Squar
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[8]Bindi | Clustering | Clusteri | K-Me | Attendance
yaM Student ng ans Internal
Varghes Data to Cluste mark
e | Characteri ring | assessment
ze Fuzzy Seminar
Performan C- | assessment
ce Patterns Mean Class
s | assignment
assessment
University
marks
scored

4, Discussion

A lot of scopes are there for:

e Blended EDM tool which monitors traditional as
well as online learning

e EDM to identify student skills, train them on that
and make them employable
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apply this in the educational system to improve the quality
of education.

Still, a lot of work is being carried out to improvise the
existing EDM algorithms

5. Conclusion

There is very little research conducted in India. Institu-
tions give major focus on infrastructure, qualified faculty,
marketing of institutions, Value-added programs etc.
EDM techniques should also be implemented for better
decision making by management and also by doing so, we
can understand student's trend in the better way so that it
can be applied to upcoming batches.
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As discussed above authors have discussed various ap-
plications of data mining in the field of education, we can
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