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Abstract

In this research work, we are aimed to provide recommendations regarding degree programs and
institutes at under-graduate level to students who have successfully passed their intermediate. In
order to recommend we collected data via Google survey form regarding background study area,
future goals and interests of individuals who are successfully done with their under-graduate
studies for least. After the data has been collected it was being pre-proceed, visualized and
analyzed for future use. Data mining technique named Association Rule Mining is applied on the
data to find hidden patterns and trends in it. The results of the Association Rule Mining
technique are the recommendations to the students regarding suitable under-graduate degree
programs and educational institutes as per their background study stream, area of interest and
future goals. Recommendations are based on the information collected where students and

graduates have alike choices regarding study streams, area of interest and future goals.

We are hopeful that this contribution will be a huge step forward towards the betterment of
educational environment as well as a source of proper guidance for the students who are done
with their intermediate and now aimed to take admission in an under-graduate program in a well

reputed university in Pakistan.

5|Page



DM
EDM
CF

PU

IT
GCU
UOE
NCA
UCP
ICS
IBA
NUST
UET
KEMU
UHS
UMT
LUMS

FAST-NU

6|Page

Data Mining BBA Bachelo
Educational Data Mining BCOM
Collaborative Filtering BDS

Punjab University D Pharm
Information Technology DPT
Government College University Engr
University of Education LLB

National College of Arts Com
University of Central Punjab MBBS

Intermediate in Computer Science

Institute of Business Administration

National University of Sciences and Technology
University of Engineering and Technology

King Edward Medical University

University of Health Sciences

University of Management Technology

Lahore University of Management Sciences

National University of Computer and Emerging Sciences

Acronyms

r of Business Administration
Bachelor of Commerce
Bachelor of Dental Surgery
Doctor of Pharmacy

Doctor of Physical Therapy
Engineering

Bachelor of Laws
Commerce

Bachelor of Medicine/Surgery



Table of Contents

Chapter 1: INtroduCtion..........coiii e e e e e e e a2

1.1 Motivation and ODJECTIVES.......cc.oiiiiiiiiiiiieieee et 12
1.2 BACKGIOUNG ...ttt bbbt 13
1.3 DA IMIINING oo bbbttt ettt bbbttt n s 13
1.4 Educational Data MINING ..o st sbe e sreas 15
1.5  RECOMMENUEr SYSIEMS....ccuiiiiieiiiiie ittt st et esre e beeneesbeenbeeneenreas 17
1.6 ASSOCIAtION RUIE IMINING ...veiiiiiiiieiie et et sreas 18
1.7  Educational ENVIFONMENT........cooiiiiiieiiiie ettt 20
1.8  Student Performance ANAIYSIS.........ccoiiiiiiiiieiie e 21
1.9 RESEArCH QUESTION .. .veiviiiiieitie ittt ettt ettt e e s be e b e e sae e e beesbeeebeesaeesbeesreeenree e 21
1.10  INtENAEU AUGIENCE ..ottt bbbt bbb r e e e e 22
L.11 TRESIS OULHNG ..ottt bbbt bbb e ne e e 22

Chapter 2: LIterrature REVIEW. .. .....u it et e e e e e e e e e 000023

2.1  Background of ReCOMMENUEr SYSEMS.......c.coiveiieiieieerie e se e sae e 23
2.2  Recommender Systems in the field of Educational Data Mining............ccccovevvivenveinennn, 23
2.3 Background of Association RUle MINING ........ccoieiieiieieiie e 27
2.4  Literature Study of Association Rule MiNiNG.........cccccevviieiiienecieseece e 28
2.5 CONCIUSTON ...ttt bbbttt bbbt b bttt e e e 29
Chapter 3: Dataset Collection and Pre-ProCesSing........cccevviiiiiiiiieiieieecee e e e eans 30
T8 A |11 £ [N 1A o] o PSPPSR 30
3.2 IMPOrtanCe OF DALASEL........eoveieiiieitiiiesieeie ettt 30
3.3 Data Gathering PRase.........cooiiiiiiiiiiieeee e 31
3.4 Data Pre-ProCeSSING STEP ......ciuiiiiiriiiieiieieieie sttt nns 37
TR T O] (o] [V [ o S UPTRSTRPPRURRTRO 38

7|Page



Chapter 4: Getting Insight from Data..............ccooiiiiiii e 39

g 011 0o 1ot 1 o] ST 39
4.2 Data VISUBHZATION. ......cuiiieieciecie sttt ettt et eneesneebeeneenreeneeenes 39
4.3 DAtA ANAIYSIS ..ceeiiiiiiee ettt b e bbb b ne e nre e enes 39
4.4  Data Visualization and Data Analysis 0N dataset ...........cccooereeiiiieninnenie e 40

4.4.1  Step 1: Selection of an appropriate tool...........cccoviiiiiiiiiiiiee e 40

4.4.2  Step 2: Data Visualization and Data Analysis on MATLAB Tool ........cccccoovvvenenne 41
SO0 o [od [1 1] o] RSP PR 65
Chapter 5: Recommendation Methodology and Results..............ccoo i 66
51  ReCOMMENUALION PrOCESS .....cuciuiiivieieitieiteeiesee st eeesteesteseestaesessaessaeseessaesreessesseesseeneesrens 66
5.2  Recommendations t0 STUABNTS.........ccueiieiiiie e re e 68

5.2.1  Under-Graduate Program Recommendations............ccccecvvereiieieeieseeseese e sreesee s 70

5.2.2  Under-Graduate Institute Recommendations ............ccceevveieiiieieeie s 84
5.3  Limitations of proposed reCOMMENMAtIONS...........cccueivereiiieieeie e 96
T SO0 0] U1 [ o PSSRSO 96
CONCIUSION. .. e e e e e e e e e 97
FUTUINE WOKK . ..o e e e e e e e 98
RETEEENCES. .. et e e e e 99
N ] 11 1T L P 105

8|Page



List of Figures

Figure 1: The KDD Process: A step by step approach [34].........ccooeeieiiiiieneneniseseeeee 14
Figure 2: Educational Data Mining (EDM) Components [37] ......cccevvvvereiieiieie e, 16
Figure 3: Responses collected after ProCeSSING .......ccviveiieieiieieeie e 38
Figure 4: MATLAB R20178 INTEITACE .....ooveeieiiieiiieie ettt 41
Figure 5: Histogram analysis of attribute Gender ... 42
Figure 6: Histogram analysis of attribute Matriculation Stream ............cccccveveviievesieceese e, 42
Figure 7: Histogram analysis of attribute Intermediate Stream............cccccocviveviieve i, 43
Figure 8: Histogram analysis of attribute Under-Graduate Program...........cccoveviiiniennenennnnn, 44
Figure 9: Histogram analysis of attribute Under-Graduate INStitute ............ccooeveiiniiinicienne 45
Figure 10: Histogram analysis of attribute Area of INterest ..........ccccevvviveienieseese e, 46
Figure 11: Histogram analysis of attribute Future Goals...........cccecvvieieeieieiiese e, 47
Figure 12: Choice of Under Graduate Programs among Males and Females...............ccccceeveennen. 52

Figure 13: Inclination of graduates towards different Under Graduate Programs on the basis of
their MatriCulation STIEAIM .........cviiiiieiicce et nb et nreeeeanes 53
Figure 14: Choice of Under Graduate Programs on the basis of Intermediate Stream studied.... 53
Figure 15: Trend of selection of Under Graduate Institute on the basis of choice of Under
GradUALE PIOGIAM ... ettt sttt sttt et et e s b e e be e s e sbeesbe e st e nbeenbeereenbeeneesbeenbeeneenreas 55
Figure 16: Bonding between Under Graduate Programs and Areas of Interest ............cccceevenene. 60
Figure 17: Selection of different Future Goals by graduates on the basis of Under Graduate
Program SEIECIEU ......cveeie et et e e st e e e s be et e et e sre e re e st e sre e teeneenreas 61
Figure 18: Trend of choice of Under Graduate Institutes by graduates by taking in to account
their MatriCulation STIEAIM .........coiiiiieiiece et sb et sre e anes 62
Figure 19: Choices of Under Graduate Institutes made by graduates on the basis of their
INEEIMEMIALE STIBAIM .. .itiiiiitict ettt bbb b e be b e reene e e e neeeas 63
Figure 20: Inclination of graduates towards different Areas of Interest on the basis of Under
Graduate Institute selected DY them ... 64

Figure 21: Recommendation Process: A step by step approach...........cccceevevevvereiceieese e, 67

9|Page



List of Tables

Table 1: List of values of attribute GeNEr .........cccooiiiiiiiii e e 32
Table 2: List of values of attribute Matriculation Stream............c.cooeiiiiiniieneeee 32
Table 3: List of values of attribute Intermediate Stream ..........cccovviviiiiiine e 33
Table 4: List of values of attribute Under Graduate Program ...........ccccceevevvevesiieieeseeee e 34
Table 5: List of values of attribute Under Graduate INSHUte ............ccoeiiiiieiinininiceeeeees 35
Table 6: List of values of attribute Area Of INTEreSt.........ccooiiieiiiiiiieii e 36
Table 7: List of values of attribute FUtUre GOals...........cccooiiieieiiiiienc e 36
Table 8: Summary of attribDUte GENAEN ........cc.oieeiieeceece e 48
Table 9: Summary of attribute Matriculation Stream .............cccccoeveiiiiii i 48
Table 10: Summary of attribute Intermediate Stream..........ccccovvieiieiii i 48
Table 11: Summary of attribute Under Graduate Program..........c.ccoceeeieneneneneneseseeeenenes 49
Table 12: Summary of attribute Under Graduate INStItULE ..........ccovevveiiiie v 50
Table 13: Summary of Attribute Area of INtErest..........cccvevveiicii i 51
Table 14: Summary of Attribute Future GOalS...........coviiiiiiiiii e 52
Table 15: Most frequent occurrence of value against each attribute .............ccocvcvvirininiiiicien, 65

Table 16: Threshold value of support assigned to each rule of different length against Under

GradUALE PrOGIAM ......cveieieie ettt ettt ettt et e s te et e esbeesaesseesteesseaseesbaeseesseesseensesseenteaneenrens 70
Table 17: Under Graduate Program recommendations made against different length rules........ 71
Table 18: Under Graduate Program Recommendations on selecting any attribute...................... 71
Table 19: Under Graduate Program Recommendations on selecting any two attributes............. 72
Table 20: Under Graduate Program Recommendations on selecting any three attributes ........... 74
Table 21: Under Graduate Program Recommendations on selecting any four attributes............. 75
Table 22: Under Graduate Program Recommendations on selecting any five attributes............. 77
Table 23: Under Graduate Program Recommendations on selecting all attributes...................... 83

Table 24: Threshold Value of support assigned to each rule of different length against Under
GradUALE INSTITULE ... .cueiieieieeie ittt st b et e b et e st e be e st e sbeesbeeneenreas 84
Table 25: Under Graduate Institute Recommendations made against different length rules........ 85
Table 26: Under Graduate Institute Recommendations on selecting any attribute ..................... 86

Table 27: Under Graduate Institute Recommendations on selecting any two attributes.............. 87

10|Page



Table 28: Under Graduate Institute Recommendations on selecting any three attributes............ 89

Table 29: Under Graduate Institute Recommendations on selecting any four attributes.............. 90
Table 30: Under Graduate Institute Recommendations on selecting any five attributes.............. 91
Table 31: Under Graduate Institute Recommendations on selecting all attributes....................... 95

11|Page



Chapter 1

Introduction

We are drowning in data but starving for knowledge. John Naisbitt [23]

Selection of a right degree program from a well reputed institute at under-graduate level is a very
important decision to be made by any student. Students after their intermediate are not mature
enough to select a right pathway for their future which may cause a mismatch between their
educational background and interest. As far as parents and teachers are concerned, they don’t
have any proper metrics on the basis of which appropriate recommendations to the students can
be made. It can be concluded that there is an absence of proper guidance for learners and no
trustworthy source is available for their help as well. Keeping in view the whole situation,

recommender system find its way out in the field of Educational Data Mining (EDM).
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