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ABSTRACT

The motivation for this project came from the ditfities faced by the educational institution to lgra the
Students performance effectively and then arriviengbrtant results. The main idea behind this pig to minimize the
unnecessary clerical time taken by Educationaitin&ins from time to time to analyze the Studgmsformance and that
too in an ineffective way by replacing this trenihaa well defined and easy system that providewitls more accurate
results. In this Project we have collected a lang@unt of student data around 2 lakh records flmruniversity database
that have been generated over the period of thes ygasome or many educational Institutions comthitie this Project
the primary focus is to make the task of the tutmd other higher authorities easy by showing tlyeaphically the
changing scenarios of the education. This projact fee used to see the data associated with thergsudrowth in the
performance very closely by the tutors and basemh upe observation the tutors or the higher autiesrcan take some
important decision for improving the educationarsarios so that there is growth in students pelfagrBehavior in their
academics and also improving the standards andekés of the students and areas or subjects ihwhigast the results

were not impressive.

KEYWORDS: Educational Institutions, Academics, Changing SesarTutors, Higher Authorities, Primary Focus,

university Database
INTRODUCTION

Universities Today are operating in a very competiind complex environment. This is mainly becanfsthe
increase in the transport and other facilities #rastudents are travelling from different eduasicbackground to take
admission and learn from various reputed institudssa result the modern universities have a vespdrate requirement
of analyzing their performance, To analyze uniqgenand also build a planned structure for futureelbgpment and
actions. University management need to pay atteritighe profile of the new admitted students,gbademic behavior of
the particular type of students based on their &iilocal backgrounds, the characteristics of theesits based on the
received data. This will help the Institutes toetakery important and necessary decision like wipiafessors are more
efficient for which subjects, which professors ¢enmore expressive for some particular kinds odestts based on their
behavior and educational background, The rulessnaethange based on the changing scenario, Whititiéa should be
enhanced and should be provided more efficienthys Will also help the universities to take impaittausiness decisions
based on the arrived conclusion. On the other htuedyse of Internet in education has created acoetext known as e-
learning or web-based education in which large ezafiinformation about teaching—learning interattéwe generated and

made available. All this information provides ahrieducational data. Educational data mining seekssé these data
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repositories to better understand learners anadileg@rand to improve computational approaches ¢batbine data and
theory to enhance practice to benefit learners.

LITERATURE REVIEW

» Keel (Knowledge Extraction Based on Evolutionanairéng):

This tool in Datamining can be used for importimgl @xporting the data from the KEEL format to otRermats
and Vice-versa. In this software we need to sefleettype of the algorithms such as classificati@gression etc. In
educational scenario it can be used to design ewpats that can be used to display the learninggs® of students or
certain education data model. This Tool also hdm@mode offering educational support to learn dperation of the

algorithm specified by the user[3].
* Moodle Datamining Tool:

In this they have developed a specific Moodle dataing tool oriented for use by on-line instructolishas a
simple interface (see Figure 1) to facilitate tkeaition of data mining techniques. Integratiothis tool into the Moodle
environment itself. In this way, instructors carttboreate/maintain courses and carry out all daténgy processing with
the same interface. they can thus directly appgliack and results derived by data mining backMdodle courses. We
have implemented this tool in Java using the KEEmework [3] which is an open source frameworktfailding data
mining models. The instructors have to createdhitngi and test data files starting from the Moodi¢attase. Select one or
several courses and one Moodle table (mdl_log, ohdit, mdl_forum, mdl_quiz, etc.) or create a sumyntable. Then,
data files will be automatically preprocessed anehited. Next select one of the available miningtigms and the
location of the output directory over a summarg find the decision tree is obtained. We can saehbaesults files

(traand. test files with partial results and .tk fvith the obtained model) appear in a new windajv

* The Author heresuggests EDM subjects, tasks anticafipns dealing with the assessment of the stigléegarning
performance, applications that provide course adimpt and learning recommendations based on theestis
learning behavior, approaches dealing with theuatadn of learning material and educational webeldasourses,
applications that involve feedback to both teacad students in e-learning courses, and developnientietection

of a typical students’ learning behaviors[10].

e The author has tried to divide the students inteehcategories based on the risk that they wilkghs current
academic year or not. High risk, Medium Risk anavlrisk, the students with high risk needs to besgimore time
and guidance. The data was collected manually srtistributing a Questionnaire to all the studesftacademic year
2003 and 2004 of Belgian university and a Frendkiarsity. Each student had 42 questions to be amesirvend a total
of 148 variables. Based on the answers of the stadbe database was created. Later it was fouatdathstudents
who performed bad in January session failed atetitk of the year and those who obtained total mafk&% in
January session passed at the end of the year.appueach here is more manual and effective follsmanber of
students [8].
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Project Implementation

System Architecture

—_ >3 Data-preprocessing; Preprocessed Data

Data Sources

- Flat files

INSERT |Student Raw Student Data
pELETE |Data Sources ‘Warehouse

CHANGE
REPLACE - Legacy sources -

INSERT
&
UPDATE

Data Mining

Figure 1: Project Implementation Strategy

FOLLOWING ARE THE STEPS OF THE PROJECT IMPLEMENTATI ON STRATEGY

Preprocessing

Data Transformation Data Transformation is the process in which thi& d& transformed from one format to
another and also to Consolidate into format stahéarthe System. Initially the Exam data of thedeints was available in
the .dbf format which was Converted from .dbf fotrta.xIs format. This .xIs format document is usedoad the data
into the database to create Datawarehouse. Thee@ion from .dbf to .xIs was done using the sofevealled DBF

converter.
Data Cleaning
¢ Deleting the Duplicate Records

After loading the data from .xls file into the Dhtese the data had many replicas. The Problem hétheplica
was that there were many students for which theyeftthe same record for the same semester and sahject were
entered twice or thrice and as a result when tlegygwas fired into the database the results fomtheks were added for
all the three or two duplicate entries and as tesfuthis the marks that should have been for anteyeonly were added
twice or thrice and so the results had errors iagibecause of the aggregation of the duplicaterdsc Let us say we have
students information as follows in the tabular fommich has the information like students roll nanme, semester, subject,
marks, address, year and phone no have been idclWde have duplicate and exactly same recordsdoresstudents.
Because of which the marks for this students geteddup in the database And as result the actudksrame added

multiple times.
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Table 1: Dummy Example of Student Details

Roll no Name | Semester| Subject Marks | Address | Year | Phone no
1 Ram 5 Math 95 Bhandup 2008 256608
2 Daniel 4 Java 67 Thane 2004 2566987
1 Ram 5 Math 95 Bhandup 2008 256608
4 Rajesh 6 DSA 56 Mulund 2005 2591089
2 Daniel 4 Java 67 Thane 2004 2566987
6 Pankaj 3 MEIT 48 Kalyan 20048 2591087
7 Prakash 5 (O] 74 Nerul 2009 2591007

In the above table we have duplicate records ferRbll no 1 and 2 having the name as Ram and Daoigl
suppose when we try to find the students who schiglest marks in let us say in year 2003 and ihR& one of the
highest marks getter in that year for maths supjgun his actual marks that should be reflectedilshbe 95, but because
of the duplicate record both the marks in eachnigets added up that is 95+95 =190 and gettingd@@s out of 100 is
not possible and that's how the error occurredressilt it became very important to remove the i records in order

to get the correct result for a particular year angrticular semester.
Solution- Select *, count(*) as cnt
From dbo.Fact_marks
Having Count(*) >1

Group by Roll no, Name, Semester, Subject, markisirédss, Year, Phone no. This above command casdze u
to find the duplicate records and then. In ordedetete this records we can replace the selearstatt with The delete

statement
» Removal of All the Special Characters

Initially when the .dbf file was converted to .t .xls file had many special characters like “CKOAS5(,) and
DOLLARS($)” and so as a result for many columnsentiie data represented the marks of the studenaetaally a fact
but because there were some special characteemtine data type of that column changed to Stiixgya result when we

queried the database the marks were treated ag S we removed all the special characters mbnual
DATAWAREHOUSE DESIGN FOR THIS PROJECT
Software used4BM Cognos Framework Manager-10, SQL SERVER 2009, Warehouse
Operating System UsedWindows XP service pack-3
There are Two Layers Present in this Design Namely
Database layer
Dimensional Layer

Database layer snapshot-
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Figure 2: Database Layer

Database Layer Description-

Fact Table — The fact table in the above diagram called “Rdatks” is present in the centre. This fact table
consist of numeric data or quantitative value @f students for 18 years From 1996 to year 2014s Tt fact table has

very huge historical data and this data can be tecsadalyze Students performance very effectively.

Dimensional TableDimension table is used to describe the entitieslatail we have three Four Dimension
Tables namely Student Master, Exam Date Mastemdr&laster, Subject Master. Let us describe theed#ions one by

one.

e Student Master Describes the Student in Detail Like the Semesebject Name, Theory Marks, Practical
Marks, Oral Marks, It also describes history of #iadent like the Father's Name, Mother's Name vieres

attended College etc.

* Subject Master- Describes the subject in detail like Sub No, Scib)déame, Maxium Theory, Practical, Oral

Marks, Minimum Marks to pass theory, Practical, I@ta.
« Exam Date Master It describes the exam related parameters inldidaicompany, Faculty etc.
» Branch Master- It describes the Branch related detail of allBnanches.

In the above Figure we have “Fact marks” Fact tablhe center and we have dimension Tables coaddotthe

fact table by using the connecting parameter ddgieT his example represents a Simple Star Schema.

Dimensional Layer Snapshot:

Fi 3 T -l
P Exam Year = feasur:

Exam Year Regular Stdents Appeared
Exam “ear (Al Fepeater Sderts Appeared

Exam “iear Count of Pazsed Sudent
SEM Failed Students Cournt
Stibject Tatal Students Appeared

Figure 3 Dimensional Layer
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Dimensional Layer Description: The dimensional layer is used by us to createhtbearchy to use the drill up

and drill down facility.

Drill Down is a phenomenon in which we move frora stummary into a greater detail and try to analjeedata

in its more finer form.

Drill up is a phenomenon in which from the detailéelv we move towards more summarized view. ltxisctly

opposite to that of the drill up concept.

Dimension Definition - Exam Year = II:I! Xi
Bimension lFiIters I rMembers Sortl Test I Quelylnformationl

Aeailable items: Hierarchiss:
Exam r'ear

= , Databaze Layer

= i ¥ E xarn “vear(Lll]

-3B8] Dimensional Layer

Exam rear
SEM
Subject
Add Level =0 Delete o Clearall

T Wrigues Lewel

Select a lewel in the hierarchy control ko see the guen kems.

MHame | Fale | Source |

g oadd < Delete - Clearall

Ok I Cancel I Help |

Figure 4: Dimensional Drill Hierarchy

In this project we are using year as the entitgrith down. As you can see in the above figure :
* The top most Hierarchy is the year
* The next Hierarchy is the semester. As we drill dds@m year we go to the semester.

« The Next Hierarchy is the subject as we drill dava Semester we move towards more finer detailsishidne

individual subjects.
« We can add many such details depending upon thiaaiity of the data.

e The advantage of the Dimensional layer is thaivieg us both the summarized view as well as thaildéew of

the entities of which the hierarchy is formed.

REPORTING AND ANALYSIS
Software Used — IBM Cognos 10

» Operating system used — Windows Xp Service pack-3

This is the final stage of the project in this aftee Datawarehouse is created the Datawarehousedsto fetch
the data and used by the reporting tool to shovgthphic view of the result derived or an importaagresentation of the

conclusion of the data fetched.
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Various reports can be developed from the Datavearsd data and various views like graphs, chartss, ba
circular balls, pie charts, lists etc can be useshow the graphical view of the data or the reshiat can derived some of

the example reporting ideas are as follows
Report-1- Top Five Students

* This Report shows the Branch wise Performance efTtbp five Students for a particular year and paldr

Semester in a summarized manner.

« We have also used here a concept called “Drill ugho definitions”. Which is used to get a detailedel

information of each student in the top five cadre.
« By using Drill through definitions we navigate fraummarized level to detailed Level of information.
« Drill through definitions allows us to pass thegraeter from one report to another Report.

Report-2- Branch Wise Student Performance

Branch Wise Subject Performance

Exam Year Branch Semester

|zoo= =1 | |comPUTER ENGINEERTNG =l | [sEM = =1 Run Report

2003
Branch Semester Subiject
Rank Marks (W)

DIGIMAL LOGIC DESIGM & APPLICATION

g

DATA STRUCTURE AND FILES

WM =

COMPUTER ORGAMNLEATION & ARCHITECTURE

Wowom

CONMPUTER EMNGINEERIMG SEM 3
ELECTROMIC DDEWICES AND LINEAR CIRCUITS

APPLIED MATHEMATICS-I

=

ttnomoonoh

o

DISCRETE STRUCTURE & GR.APH THEOR™Y

[=]

Figure 5: Branch wise Subject Performance
e This Report shows the Branch wise average perfocmaheach particular Subject, for a particularyaad for a

particular semester.

* This report also has column called rank which takesvalue dynamically depending upon the perfocaanf the

Students in that subject.

* Thus the subject which has highest average makes tthe rank =1And as the average marks for edgjectu

decreases the rank also decreases.
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Report-3- Branch Wise Performance of All Students

Branchwise performance

- Select Branch——————————Select Year - Select § .
* [ELECTRONICS ENGINEERING =l|*[z012 =l*[s

Figure 6 Branch Wise Performance of All Students

e This report shows in Detail the performance of estcldent for a particular branch, for a particylear and for a

particular Semester.
e The Green Block or color Indicates the Studentisilgg marks greater than equal to 60 marks.
« The Yellow Block indicates the student is gettingrks between 40 and 60.
¢« The Red Block Indicates the student is getting méeks than or equal to 40.

Report-4 — Year wise Student Performance (Drill up, Drill Down)

Year Wise Student Performance

Exam Year

SEM 3 Total Students Appeared | Regular Students Appeared | Repeater Students Appeared = Count of Passed Student | Failed Students Count

ENGINEERING MATHEMATICS 12 0 12 15 17
BASIC OF ELECTRONICS CIRCUTS 32 0 32 24 8
DIGTAL SYSTEW DESIGN-I 12 0 12 28 4
ELECTRICAL NETWORK ANALYSIS AND SYNTHESIS 32 0 32 23 9
CONTROL SYSTEW 32 0 32 e 4
PRESENTATION AND COMMUNICATION TECHNIQUES 32 0 32 0 32
APPLIED MATHEMATICS - Il 45 0 45 2 24
DATA STRUCTURE AND ALGORMHMS 45 0 45 45 0
ELECTRONIC DEVICES AND CRCUTS 45 0 45 33 12
DIGTAL LOGIC DESIGN AND APPLICATIONS 45 0 45 34 11
GUI AND DATABASE MANAGEMENT 45 0 45 42 3
COMMUNUICATION & PRESENTATION TECHNIQUES 45 0 45 0 45
w 0 w T 0

Overall - Total 539 L] 539 310 169

Figure 7: Subject Wise Drill Down Summarized Report
« This report is used to view the year wise perforoeaof the students in a summarized manner. Thisrrgpves
us the overview of the students appearing the ea@hthe number of students passing the exam iryéaat

e This report can also be used to find the studerits wppeared for the first time and the students \ah®

repeaters.
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e This report gives us the facility of drilling dowhe Order and then from year if we drill down wdl\gb to the
semester. From semester if we drill down we willvedowards the individual subjects in that semestet this
report shows us the performance of the studentgdch individual subject regarding the number afishts
appearing for that subject and number of studeassipg the subjects. Also the students who appdardtie

first time and the students who are repeaters.
CONCLUSIONS

Thus we have successfully Loaded the historicah dditthe students in the system in a standard foand
created a Datawarehouse by using Dimensional mugdéiom the Raw student data and also createdetagianship
between the tables to join them in order to obt&me meaningful output. This has leaded us to ereed layers in
Datawarehouse called database layer and dimendeyel Dimension layer was used to show drill doavd drill up
facility and their importance. In the end we halsoareated some of the reports to get both thexsanmed result as well
as the detailed result. Thus we have achieved lojective of showing some meaningful patterns inngfiag Educational
scenario for a Educational university or collegbe3e patterns can be used effectively to guideStheents to make
progress in their academics and can also help Bes@nd professors to make necessary changesiiirote teaching
Styles. This kind of model can be used in variodsaening systems to continuously study the rapidagnic behavior of

the students and then accordingly suggest impoctaanges in student academic and study pattern.
Future Scope

This Model can be enhanced in the future aheaddtb a predictive model. The current model can show
graphically the performance of the students inréports that we generate. The current model hedge analyze how the
data is changing over the period of years and lielizing us to keep a check on the students exaanashat come out with
useful and important conclusion, but this modelas helping us to predict the future performancéhefstudents based on
the current or the past data that we are seeings alding a predictive analysis model will add gy\impressive feature
to this project and will help us overcome the peoblrelated to the students performance before ttblelgm actually

occurs.
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