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Abstract

Data Mining is one of the most useful technique to extract valuable information from huge
sets of data. It is the process of analyzing information in different perspectives and then
summarize it into useful information. Data Mining is widely used in various sectors like
healthcare, banking, insurance, finance, education etc. Data Mining also plays a significant
role in the field of education. It is referred to as Educational Data Mining(EDM). It helps to
analyze educational data to find new patterns and trends in the field of higher education. This
paper presents the role of data mining in higher education sector, working of data mining,

data mining techniques and applications of data mining in higher education sector.
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1. Introduction

Education is an important aspect which plays a vital role in this modern and technological
world. In this technological era, huge amount of educational data is generated in the
universities or the higher educational institutions every day. To make use of this data for
improving the quality of higher education is the big challenge before higher educational
institutions. Data Mining is the technology that helps to uncover these issues in the
educational sector. In general life “Mining” is the process of extracting valuable material
from the earth. e. g metal, diamonds etc. In the same way “Data Mining” is the term in
computer science which is used to extract valuable information or knowledge discovery in
data (KDD) from huge datasets. It is used to extract new trends, patterns, knowledge from
the datasets. Data Mining is similar to Data Science carried out by a person, in a specific
situation, on a particular data set, with an objective. Data Mining includes various types of
services such as text mining, web mining, social media mining etc. It helps to recognize

students learning behavior, learning outcomes and to make precise decisions about the future
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of the student. Data Mining can be defined as the process of investigating hidden patterns of
information to various perspectives for categorization in useful data. It uses Artificial
Intelligence, Machine Learning and statistics to find patterns, relationships and anomalies in
large datasets.

2. Working of Data Mining

Data Mining works to extract knowledge from the large databases. In the education sector,
universities or educational institutions collects records, logs, application data, website visitors
data every day. This data can be further used to generate meaningful information. Following

steps describes the working of data mining:

1) Business Understanding

This is the first step in the data mining process where important goals of the business are set
and the factors required to accomplish the goals are discovered. Also the objectives and
scope of the project are identified here.

2) Data Understanding

After setting the goals, objectives and scope in the first step, the next step is to collect the
actual data to achieve the goals, from different locations. Data sources are listed and then
data is visualized to check the correctness of data.

3) Data Preparation

This step makes the data ready to be mined. It involves selecting the appropriate data,
cleaning of data and integrating data from multiple databases. Final dataset to discover the
new trends and patterns will be prepared at this stage.

4) Modelling

Selection of appropriate data mining technique like classification, clustering, association rule
etc. can be done in the modelling phase. Selected models can be tested using the data sets
and final model is generated.

5) Evaluation

In this step the selected model will be tested with real datasets to check whether all the
objectives of the project are achieved. This model is reviewed for any mistakes or steps that

should be repeated.
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6) Deployment
Actual deployment plan is made in this step. Data mining model is checked for its usefulness
and final results are generated. Review of the whole process is taken to check the errors and

the steps are repeated to solve the errors.

3. Data Mining Techniques

In today’s digital world we are surrounded with Big Data. Higher Education Sector is one of
the most growing sector in which huge amount of data is generated. This Data can be used to
improve the quality of the higher education, to improve the teaching-learning process etc.
This can be achieved by using appropriate data mining techniques. The most frequently used

Data Mining techniques in the higher education sector are as follows:

1) Classification

Classifying data into fixed number of groups and using it for categorical variable is called as
classification. The classification technique is used to discover efficient classifier in the
educational dataset. This technique can be applied to student dataset to classify the students
according to their level of understanding like low risk, medium risk and high risk students.

2) Clustering

In the educational sector, this technique is often used for classifying students based on some
characteristics such as age, gender, grades, knowledge, academic achievements, motivation,
behavior, demographic or geographic characteristics, etc. Clustering analysis is used to
segment similar data into clusters that were not previously defined.

3) Prediction

Prediction is the useful pedagogical technique to help student learning in several ways. This
technique is used in education sector to improve the quality of higher education by early
prediction of the examination results of the students, also to increase the students’ level of
engagement and to activate and refine their existing knowledge.

4) Association

Association Rule Mining, as the name suggests, association rules are simple I[f/Then
statements that help discover relationships between seemingly independent relational
databases or other data repositories. In education sector Association rule mining is used to
select subjects i.e. the student who select PHP can also select Node JS or the student who

select MCA can also select MBA course. So, in higher education sector Association rule can
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be used to select new course, new college, new subject of specialization etc. based on certain
rules.
4. Applications of Data Mining in Higher Education Sector

1) Enrollment Management
This technique is used by the higher education institutions to describe their enroliment
strategies. Enrollment management is an organizational concept and a systematic set of
activities designed to enable educational institutions to exert more influence over their student
enrollments. Such practices often include marketing, admission policies, retention programs,
and financial aid awarding. Strategies and tactics are informed by collection, analysis, and use
of data to project successful outcomes. Activities that produce measurable improvements in
yields are continued and/or expanded.

2) Predicting Students Performance
Data mining techniques are used to predict the students’ performance at the early
stage of completion of their degree. There are many factors which affect the
performance of the student like age, gender, yearly income of the family, education of
parents, whether parents are working or not working etc. By considering all these
factors, performance will be predicted at early stage of their final examination, so that
the student can get ample time for the improvement.

3) Students Profiling
Data mining model can be built to describe needs and behaviors of the student. It can
be used to classify the students according to their special needs. Also, data mining can
help the management to identify students according to demographic, geographic and
psychographics characteristics provided at the time of admission.

4) Data Visualization
Data Visualization is one of the important application of data mining in education
sector. Students as well as teachers data can be visualized with the help of various
data mining tools like WEKA, RapidMiner, Orange etc. Students data can be
analyzed easily which can be further used for appropriate decision making. Data
Visualization can help the institutions to maintain or improve the quality of the

education.
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5) Syllabus Organization
Data mining techniques like decision tree, decision forest can help to correlate course
category and the enrolled students which is very useful to design the course
curriculum. Also, depending on the previous results new changes can be made in the
course syllabus which helps the students to easily understand the subject.
6) Teachers Teaching Performance
Teachers teaching performance can be generated by collecting the teachers’ feedback
from the students. Various factors like subject knowledge of the teacher, class control,
communication skill, use of audio/visual aids etc. affect the performance of the
teacher. By considering all these factors teachers teaching performance can be
calculated. This performance can be evaluated using appropriate data mining
techniques and necessary actions can be taken accordingly to improve the
performance.
5. Conclusion
In the changing era of the technology, higher education institutions have to face many
challenges. This paper concludes that with the help of data mining concept it is possible
to overcome these issues and challenges. Various data mining techniques like
classification, clustering, prediction and association rule are used in the higher education
sector to improve the quality of the education. New patterns and trends can also be
identified using data mining technology which are useful to solve the educational

problems.
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