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Abstract : In last two decade, the higher education in Iiidia grown manifolds.
Private participation in establishing new instibmis, encouraged by the government
forced the higher education to revisit their scapd objectives in the long run to sustain.
The regulatory bodies, though, have framed guidslior various infrastructures, faculty
and other resources but in many cases this hasdvesasly violated leading to inferior
education further culminating into un-employabildgf/ the students. The paper aims to
purpose the use of data mining techniques to ingtbe efficiency of higher educational
institutions. If data mining techniques such asstgring, decision tree, association can
be applied to higher education processes, it chnitmprove students’ performance, their
life cycle management, selection of course and mé#jeir retention rate and grant/fund
management of an institution.This is the first @goh to examine the effect of using data
mining techniques in higher educational institusiom Indian perspective.
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1. Introduction

Higher education is learning that is provided Dbyivarsities, vocational
universities, degree colleges, arts colleges, ieahmnd medical colleges, and other
institutions that award academic degrees. Higheca&tbn is normally taken to include
undergraduate and postgraduate education, as svebaational education and training.
Colleges and universities are the main institutithrag provide higher education. Higher
education includes teaching, research and socrgices activities of universities, and
within the realm of teaching, it includes both tmedergraduate level and postgraduate
level. Higher education is very important to nasibeconomies, both as a significant
industry in its own right, and as a source of tedimnd educated personnel for the rest of
the economy.Higher general education might be estdéd with higher vocational
education, which concentrates on both practicethedry. A university is an institution
of higher education and research, which grantsemaddegrees; including Bachelor's
degrees, Master's degrees and doctorates in atywarfesubjects. However, most
professional education is included within highemueation, and many postgraduate
qualifications are strongly professionally orientdédr example in disciplines such as
social work, law and medicine.
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> Luan, (2002) described that higher educaiistitutions carry three duties
that are data mining intensive. They are:

»  Scientific research that relates to the aveatf knowledge
»  Teaching that concerns with the transmisefdinowledge

> Institutional research that pertains to tls® wf knowledge for decision
making.

Wikipedia (2008) defines Data mining as the processorting through large
amounts of data and picking out relevant infornmatiib is frequently used by business
organizations, and financial analysts, but is iashegly being used in the sciences to
extract information from the huge data sets geedrdly modern experimental and
observational methods.

Gartner Group (2007) defines data mining as “thecgss of discovering
meaningful new correlation, patterns and trendstbfting through large amount of data
stored in repositories and by using pattern redamgniechnologies as well as statistical
and mathematical techniques”.

Rubenking (2001) explains, “Data mining is the mexof automatically extracting
useful information and relationships from immensarities of data. In its purest form,
data mining doesn’t involve looking for specifidonmation. Rather than starting from a
guestion or hypothesis, data mining simply finddgyas that are already present in the
data”. Han and

Kamber (2006) define data mining as the procesdisaiovering ‘hidden images’,
patterns and knowledge within large amount of dath making predictions for outcomes
or behaviors. Data mining methods can help bridge knowledge gaps in higher
educational system.Traditionally, business anallyate performed the task of extracting
useful information from recorded data, but the grgvvolume of data in modern
business and science calls for computer-based agpes. As data sets have grown in
size and complexity, there has been a shift awayn fdirect hands-on data analysis
toward indirect, automatic data analysis using mwmplex and sophisticated tools.
Data mining identifies trends within data that grydnd simple analysis. Through the use
of sophisticated algorithms, non-statistician udsse the opportunity to identify key
attributes of business processes and target oppiesi

The termdata mining is often used to apply to the two separate presess
knowledge discovery and prediction. Knowledge discovery provides explicit
information that has a readable form and can besnstabd by a user. Forecasting, or
predictive modeling provides predictions of futeeents and may be transparent and
readable in some approaches and opaque in othgrsaasuneural networks. Data mining
relies on the use of real world data. These daaeatremely vulnerable to co-linearity
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because data from the real world may have unknmgrrelations. Data mining is the
entire process of applying computer-based methggolmcluding new techniques for
knowledge discovery, to data.This paper presents Verious data mining techniques
can be suitably applied in the field of higher eation to discover some meaningful
patterns or relations that can further improvedherall performance of higher education
in India.

2. Motivation And Related Research

The data mining application in the area of educatis wide spread. The
researchers have explored various applicationsata thining in education. The authors
had gone through the survey of the literature eustand the importance of data mining
in higher education. The research papers mostlycesdrated on the data mining
application from domain perspective. We had trednalyze its importance from Indian
higher education perspective which has not beetoseghas much. This is the motivation
for our paper.

Table 1: Describes Various Research Work Done Rekd To The Use Of Data
Mining In The Context Of Higher Education.

S. No. | Author Year Work
Presented a real life application of data mining to

L Ma et al P find weak students

5 Luan J. 2001 In.trc.)duc.ed a powerful decision support tool, data
mining, in the context of knowledge management.
Discussed the potential applications of data mirjin

3 Luan J. 2002 | N higher education & explalr]eq how da}tg mining
saves resources while maximizing efficiency|in
academics.

4 Delavari et al 2005 Proposed a model for the application of dpta

mining in higher education.
Developed a model to find similar patterns frgm

Shyamala, K. &

5 ’ 2006 the data gathered and to make predication apout
Rajagopalan, S. P. \
students’ performance.
Explored the development of a model which allgws
6 Sargenti et al 2006 | for diffusion of knowledge within a small busingss
university
7 Ranjan, J. 2008 Examlne.d'the' effect of mformau_on technology in
academic institutions for sharing information
Jayanthi Ranjan &
8 Raju Ranjan 2010 Proposed a model for the application of data

mining in higher education in India

Luan (2002) studied the impact of data mining aghbr education. This study helped to
gain insights about the existing higher educatiarldwide and its improvement from

data mining perspective. Delavari et al (2004) ussed a new model for using data
mining in higher educational system. Waiyamai (208@ggested that the use of data
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mining in education can help improve the quality grhduate students. Barros and
Verdejo (2000) analyzed the student interactioncgse and applied to improve
collaboration. Delmater and Handcock (2001) platess on underlying predictive
modeling which is a mixture of mathematics, compatéence and domain expertise.

Ranjan and Malik (2007) proposed a framework fdeaive educational process using
data mining techniques to uncover the hidden treamdk patterns and making accuracy
based predictions through higher level of analytsgohistication in students counseling
process. Talavera and Gaudioso (2004) proposebajesthe analysis problem as data
mining task. The author suggested that the typé=sth mining cycle bears many
resemblances with proposed models for collaborati@magement and presented some
preliminary experiments using clustering to disaqua&tterns reflecting user behaviors.

Ma et al (2000) visualized that the education domeffers many interesting and
challenging applications for data mining. First,eatucational institution often has many
diverse and varied sources of information. There #ue traditional databases (e.g.
students’ information, teachers’ information, clamsd schedule information, alumni
information), online information (online web pagesd course content pages) and more
recently, multimedia databases. Second, there amy rdiverse interest groups in the
educational domain that give rise to many intengsinining requirements. For example,
the administrators may wish to find out informatisunch as the admission requirements
and to predict the class enrollment size for tirbktg. The students may wish to know
how best to select courses based on predictionoaf Well they will perform in the
courses selected. The alumni office may need tovkmmw best to perform target mailing
so as to achieve the best effort in reaching otihdse alumni that are likely to respond.
All these applications not only contribute an edwcel institute in delivering a better
guality education experience, but also aid theititgin in running its administrative
tasks effectively. With so much information andmsany diverse needs, it is foreseeable
that an integrated data mining system that is &bleater to the special needs of an
educational institution will be in great demand.

The literature survey had enabled us to study wuaripapers which made significant
impact on our findings from Indian perspective.

3. Research Methodology

The research methodology adapted is based on ttepit study of the topic
pertaining to the data mining and its applicatiomigher education. The literature review
carried out helped us to understand the growingomapce of the use of data mining
techniques in the field of higher education. Thews of various national and
international conferences were taken into constaeravhile analyzing the data mining
applications in the field of higher education. Ttaks with various academicians,
institutions, colleges offering higher educatiord aaxperts in the field of data mining
helped us to find and present the techniques, psoaad application of data mining in
higher education in India.
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4. Data Mining - An introduction

Data mining is the extraction of hidden informatfoom the huge volume of data.
The current business world is utilizing the datanimg for gaining the insight into
business strategies. There are no areas whichoaraffected by data mining. The most
profit has been achieved by the service sectorsimigs like banking enterprises. The
growing volume of data in the higher education piasnoted some of the researchers to
talk of inclusion of data mining in higher educatialso. The data mining is able to
perform better if the volume of data is large. Dati@aing is the nontrivial extraction of
implicit, previously unknown, and potentially uskfoformation from data (Frawely et
al, 1992). It is the extraction of information frdmige volume of data or set through the
use of various data mining techniques (Feeldea$ €000).

The data mining techniques like clustering, clasaiion, neural network, genetic
algorithms help in finding the hidden and previgushknown information from the
database. The clustering technique of data mingigshto segment the data according to
the characteristic of the particular segment. Tigishelpful for detecting the loyal
customer in the business world. The classificatiechniques of data mining help to
classify the data on the basis of certain ruless fielps to frame policies for the future.
The genetic algorithms help to find the best outhef given data. The data mining tools
in the market provides an effective graphical ustrface which helps the users to easily
understand and analyze the data for strategicidaaisaking.

4.1. Clustering

Clustering is a technique by which similar recoate grouped collectively.
Usually this is done to give the end user a higlelleziew of what is going on in the
database. Clustering is sometimes used to depgtaeentation - which most marketing
people tell, is useful for coming up with a birdge vision of the business. Berson et al
(1999) cites that Claritas Corporation and EquiGtporation have grouped the people
by demographic information into segments that tlweysider are useful for direct
marketing and sales. To build these groupings tlseyinformation such as profits, age,
job, housing and race collected in the US Censliken they assign impressive
“nicknames” to the clusters. This clustering infation is then used by the end user to
label the customers in their database. Once shil®me the business user can get a quick
high level scrutiny of what is happening within tblester. Once the business user has
worked with these codes for some time they alsanbeg build intuitions about how
these different customers clusters will respontheomarketing offers particular to their
business. For instance some of these clustersrefatye to their business and some of
them may not. But given that their competition mall be using these same clusters to
structure their business and marketing offers itmportant to be aware of how ones
customer base behaves in regard to these clusters.
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4.2. Decision Trees

A decision tree is a foretelling model that, amigsne implies, can be viewed as a
tree. Specifically each branch of the tree isagsification question and the leaves of the
tree are partitions of the dataset with their catizgtion. It divides up the data on each
branch point in such a way that the number of todabrds in a given parent node is
equal to the sum of the records contained in itsdhildren. From a business perspective
decision trees can be viewed as creating a segtisentaf the original dataset (each
segment would be one of the leaves of the treegm@ntation of customers, products,
and sales regions is something that advertisingagens have been doing for many years.
In the past this segmentation has been performedder to get a high level view of a
huge amount of data - with no particular reasorcfeating the segmentation except that
the records within each segment were somewhatagingleach other. Because decision
trees score so well on so many of the significaatdres of data mining they can be used
in a variety of academic problems for both exploratand prediction. Usually the
models to be built and the interactions to be deteare much more complex in real
world problems and this is where decision treegkxc

5. Scenario Of Higher Education In Karnataka

The educational arrangement in Karnataka is gdweraferred as Under
Graduate Degree & Post Graduate Degree Courses: &ft years undifferentiated all-
purpose education for all students. The 10+2 stgewn as Pre University Course in
Karnataka provides for differentiation into acaderand vocational streams and marks
the end of school education. In Under Graduate &segmwhich involves college
education, the student goes for higher studiessirciiosen field of subject (The duration
in case of technical discipline may be four yeds®)a And in Post Graduate Degree
student goes for higher studies in One specifigestilof their interest.

For a long time the principal employer of the edadayouth in the country was
the State. State as an employer generally did ouk beyond academic certifications
such as graduate, post-graduate, and occasiondlhe devel at which the degrees were
obtained. It is only in the recent past requiremsmth as National Eligibility Test
coupled with the level of pass at the post-gradlstel were introduced as essential
criteria for appointment of lecturers in collegesl ainiversities.

Statistical Information of Colleges & Universitiesin Karnataka
Collegiate Education
Total Number of Colleges 2431
Government Colleges — 362
Private Colleges - 315
Private Colleges - 1740
University Colleges -24
Technical Education
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Total Number of Polytechnics 299

Government Polytechnics — 81

Aided Polytechnics - 44

Private Polytechnics -174
Engineering Education

Total Number of Engg. Colleges 199

Government Engg. Colleges — 14

Aided Engg. Colleges -1

Private Engg. Colleges -174
University Education

Total Number of Universities- 44

State Universities — 24

Central University — 01

Deemed Universities — 17

Private Universities — 2

List of institutions of higher education in Karnataka:
There are many universities offering academic degne the Indian state of Karnataka.

Central Univeersities

University Location Type Founded
Central University of Karnataka  Gulbarga -

State Univeersities

University Location Type Founded
. . Affiliating
Bangalore University Bangalore University 1886
: . Engineering and
\J§X/2?Zﬁ raya Technological Belgaum Architecture 1999
y University
National Law School of India . .
University Bangalore Law University 1992
Affiliatin 1949 in Mumbai,
Karnatak University Dharwad . 9 shifted to Dharwad
University )
in 1950
. . Affiliating
University of Mysore Mysore University 1916
Kuvempu University Shankaragha ffl_llatm_g 1987
niversity
Mangalore University Mangalore Affiliating 1980
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Tumkur University Tumkur
Gulbarga University Gulbarga
Davangere University Davanagere
Kannada University Hampi

Karnataka Veterinary, Animal

and Fisheries Sciences Bidar
University
Karnataka State Law .

. ) Hubli
University
Karnataka Folklore Universit .

. Haveri
Haveri
Karnataka State Music Mvsore
University, Mysore y
Rani Channamma University
Belgaum

Belgaum
Karnataka State Open

. ) Mysore
University
Karnataka State Women's Biiaour
University 1ap
Vijayanagara Sri
Krishnadevaraya University ST
University of Agricultural
Sciences, Dharwad Dharwad
University of Agricultural

) Bangalore
Sciences, Bangalore
Rajiv Gandhi University of Banaalore
Health Sciences 9
Un_lversny of Agrlcultural Raichur
Sciences, Raichur
University of Horticultural
Sciences, Bagalkot Bagalkot
University of Agricultural and
Horticultural Sciences, Shimoga

Shimoga

University
Affiliating
University 2004
Affiliating
University 1980
Affiliating
University 2009

- 1992
Veterinary
University
Law University 2009
Folklore 2011
Music University 2009
Affiliating
University 2010
Open University 1996

Women's University2003

- 2010
Agricultural

University 1986
Agricultural 1964
University

University of

Medical Sciences 1996
University of

Agricultural 2009
Sciences

University of
Horticultural 2010
Sciences

Agrlcultyral 2013
University
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Private Univeersities

University Location Founded
Alliance University Bangalorg010
Azim Premiji University Bangalor2010
PES University Bangalor2013
Reva University Bangalor2013
Presidency University Bangalo?2®13
M.S. Ramaiah University of Applied Sciendg@angalore2013
Rai Technology University Bangalop®13

DeemedUniveersities

Deemed
University Location Type Founded  status
notified in
Science and
Indian Institute of Science Bangalofieechnology 1909 1958
University
B.L.D.E. University Bijapur - 2008
Internatlpnal Institute of Bangalorelnformatlon 1999 2005
Information Technology Technology
Christ University Bangalore 2008
Jain University Bangalore 2008
Yenepoya University Mangalore 1991 2008
NITTE University Mangalore 2008
Sl_rl Slddhartha_Academy of Tumkur - 2008
Higher Education
Sri Devraj Urs Academy of
Higher Education and Researcl:%()l"j‘r i 2007
K.L.E. Academy of Higher i
Education and Research Belgaum 2006
Jagadguru Sri
Shivarathreeshwara Universit;'/vI ysore - 2008
Jawaharlal Nehru Centre for , .
Advanced Scientific ResearchBangaloreResearch University 2002
Manlpgl Academy of Higher Manipal - 1953 1993
Education
National Institute of Mental Ban aloreNeuroscience 1994
Health and Neuro Sciences 9 University
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Swami Vivekananda Yoga

Anusandhana Samsthana ~ Sangalore- 2002

Private colleges
« Amrita Vishwa Vidyapeetham, Bangalore (headquaden Coimbatore, Tamil
Nadu)
+ Westline College of Commerce, Management & ScieBaeagalore

Institute of National Importance

College Location Type Founded
Indian Institute of Astrophysics BangaldResearch University 1786
Indian Institute of Management Bangaldangalordvlanagement University973
National Institute of Technology Surathi&lirathkal Engineering college 1960

The Indian economy is of mixed type and it providgsal opportunities to public
as well as private sector. The hard reality is thajority of employment opportunities
now are in the private sector and this sector g eBoosy, to say the least. The private
sector employs only those who possess skills andpetencies required by it. Its
requirements are continually changing becausesttator has to keep pace with its global
competitors. Education now has to be tailor-madéht requirements of the private
sector. Also, institutions of international repigat are making inroads in the higher
education sector by providing alternative learnmgportunities leading to award of
degrees of their universities. At the same times thaditional structure of higher
education in the state funded institutions hasinaetl to remain around teacher-student
contact, and finds that it is no longer adequatengeting its demand and relevance.
There are not enough lecturers, library books om® and there is not enough time.
New organizational structures are therefore requinesupport new learning processes.

In such a scenario, an obvious conclusion is thatrbad of higher education
seems to have reached dead-end, or in other wertscrossroads. The need of the hour
is to give a fresh look to the higher education ericbduce such changes as will restore
confidence in the ability of the state universitiasd colleges for providing, cost
effective, education relevant to the present candéxhe world of work. To sustain in
such competitive world the use of data mining camélpful.

6. Application Of Data Mining In Higher Education From Indian
Perspective

There are numerous areas in which data mining eapplied. For example:
» Performance managementData mining techniques can be utilized efficiemtly

selecting course, managing students’ performanograving attendance (or
dropouts), providing supplementary classes whereessary, allocating
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instructors in a better managed way and thus impgoweverall stature of the
institute / University. A data mining model can nton each student’'s progress
by capturing the variables such as previous semgside, test mark, assignment
grade and attendance. The students’ performancalsarbe analyzed based on
the features of interpersonal peer groups suchnidleictual self confidence,
scoring pattern and time spent with peer groupg. Mibdel can also identify the
students who are likely to drop out and action ¢entaken by providing
appropriate counseling in a timely manner. The rhodae find similar patterns
from the data gathered and predictions can be rabdet student’s performance.
Students with good assignment grades tend to sgomd results in the
examination. It can help teachers to identify thedents at risk of failure and
provide additional support in form of extra classssademic counseling in order
to make them perform better in semester grade

» Grants and funds management:Institutions can compete for and manage a
variety of department and sponsored grant prograessarch awards and alumni
funding by using data mining techniques. Alumni banclassified on the basis of
various parameters. An association can be foundumang some parameters to
predict the likelihood of funding pattern. For exaeit can be deduced that those
alumni who maintained good rapport with the facuitgmbers during college
days and who are better placed now, may be a patteandidate.

» Student life-cycle management:All aspects of the student life cycle e.g.
academic cycle can be managed and student expeganche enhanced by using
various techniques of data mining as whole lifeleys improved due to increase
in efficiency of each department. Data mining carubed to find the influence of
friendship groups on education of students. Alke, attendance marks plays an
important role as internal mark. The attendance beylassified as regular or
irregular based on the attendance percentage.nitbearelaxed up to certain
percentage with a penalty fees. The attendancebmassociated with test mark
and assignment grade to predict semester result.

» Procurement: By using data mining techniques, costs can bemuk@d, accurate
spend analysis can be conducted and supplier aesips can be enhanced.
Increasing electronic data storage and transmisdi@s brought more
opportunities for investigators to track and retei¢hat data. An e-mail message,
for example, leaves a detectable ‘footprint’ on aayer through which it passes.
In today’s business environment, data mining tespines are most often employed
as the solution to procurement fraud because ahtireasing amount of available
data that can be manipulated and examined, be gupplier master file, invoice
history file, or even access control data. Dataimgirtechniques can also be
utilized in finding which inquiries are most likety turn into actual admission.
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» Student Support Management:People have a paramount respect for scholarship
and learning greatly out of proportion to use tlveynmonly serve. In order to
provide necessary encouragement and motivatioutsup higher education the
Departments of Higher Education in Karnataka isvigiag Scholarships &
Loans ( e.g. Rajiv Gandhi Student Loan in assamatith Central Government)
to meritorious and economically backward studetislysng at Government as
well as Government Aided institutions. Private Camips like Jindal & others
also providing Scholarships Institutes can competeand manage a variety of
department and sponsored Scholarships to meri®riand economically
backward students. Scholarship & Student Loan aaié wanaged by using data
mining techniques. Scholarships can be classifiedtlee basis of various
parameters. An association can be found out among parameters to predict
the likelihood of Student Support pattern.

» Office Administration Management: By using data mining techniques, all the
office work can well managed. As in any UniversityCollege office have many
data such as Student Admission details, Examin&etails, Inward & Outward
details, Building details, Logistic details etc. i¥hhuge data may sometime
cumbersome to manage. Data mining techniques as¢ often employed as the
solution to solve the problem occur in office. lhisttechnique, the different tasks
are classified, processed, stored & retrieved sgsyematically.

» Library Management: Most Physically Libraries store solid media, suah
Books, Articles, Film and other artifacts. LibraBystem as their method for
tagging, storing and retrieving artifacts baseddata mining. The use of data
mining techniques Librarians can manage intelldghanner.

Data mining techniques can predict enroliment tec8 courses to help determine a
program’s success rate (as well as failure). AlaBmstitute of Technology and Science,
Pilani, for example, students in a graduate coorselata mining were asked to wade
through years of raw data on incoming students picll out factors that linked to
retention using analytics software from SAS Ing#itinc., a company that helped design
the course. They found that freshmen who livedtwdfcampus were more likely to drop
out. University officials took the findings seridysind adopted a few policy changes as a
result. For instance, the university began reqgirdimst-year students to live on the
campus.

Data mining can help in finding out retention ratdaculty members. raw data of
faculty members can be analyzed on various parametgech as salary, allowances,
medical support, group insurance, transport faedjtgratuity etc. Some other parameters
may also be important such as academic load, iedakyof management people in day
to day affair, distance from their residence andynather variables. Data mining can
help in finding out what are the main clusters fun student/faculty satisfaction
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surveys? Such surveys can help improve canteefitiés;i overall cleanliness, staff
behavior etc.

Table 2: Describes Various Data Mining Techniques Aat Can Be Used To Find
Certain Patterns

Major Data
Mining Patterns
Techniques
Students having similar characteris
Clustering

Grouping top performers

Groups of students most likely to drop
Predicting students learning outcome in an ingt

Predicting the percentage accuracy in studentgdpeance
Classifying the admission process

Classification & Prediction of what type of students most likelydtop

Prediction Predicting students’ behavior, attitude

Predicting the performance progress throughouséneester
Identifying the best profile for different students

Prediction to find what factors will attract meritous students
Scores of students in risk category predicted tantarily leave

Association of training undertaken with variousdgpof students ar
performance scores, individually and in teams.

_ Association of students’ work profiles to the mappropriate project
Association p Bprop proj

Association of students’ team building and leadgrapproaches.

Association of students’ attitude with performance.
Standardizing teaching methods, performance mangom caree

Data Mining

using other inter management
disciplinary L . . .
methods Use historical data to build models of studentdeicent behavior and

use data mining to help identify similar instances.
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All these examples and literature suggest that aaténg techniques can be used in the
field of higher education in India. It will not onhelp the educators and owners of the
institution but will also cater the demand of efitt utilization of resources. The above
discussion will enhance the scope of much needaidel manpower generation in

developing India.

7. Conclusion

Among several innovation in recent technology, dataing is making comprehensive
changes in the field of higher education. It hasmi&ndous applications in higher
educational institution in India. In this paper have discussed that data mining can be
useful in various aspects of an institute life eycAs higher education in Karnataka is
becoming important, the above discussion is aimddaeasing efficiency of a higher
educational institutes. This certainly translatet® ilower cost to the state as a whole.
Such activities will definitely guide to better dsgon making procedures and will
improve the quality of instructions.
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