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Abstract 
 

 

A critical issue facing universities in Palestine is allocating students’ majors by the             

factor of the final high school grade (Tawjihi), therefore many students choose their             

majors according to their final grade rather than what they are actually interested in. 

The project is based on a case study of the subsequent performance at An-Najah              

National University of students of different majors. 

By tracking their performance for the years 2010-2014, using data mining methods,            

we were able to estimate the likelihood of success of subsequent students based on              

their high school grades rather than the final grade. 
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C​HAPTER​ 1 
 

I​NTRODUCTION 

 
 

1.1 Problem Specification 

As the number of students graduated from secondary education has increased, the 
number of applicants at Universities increased. Therefore, universities aimed to 
make acceptance fair, legitimate and stable, depending on the final high school 
grade. 

Nevertheless, this method was not convenient for many students because they were 
constrained based on their final grade not on their abilities or interests, the thing that 
led to a serious issue of academic failure. 

 

 

1.2 Project Scope 

The project will represent a new means of identifying students’ acceptance process. 
Using data mining methods, we aim to find the relevance between a sample of 
2010-2014  students’ high school grades and their current university academic 
achievement. 

 Based on these results, the acceptance process will change as follows: 

Universities will require each grade in every subject in the latest 3 years of high 
school and sincerely care about their tendencies throughout an ability test that they 
have to go through. 
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Time and Budget: 
The project shall be accomplished within ​4 months​, and restricted to a budget of ​80,000$​. 
 

 
 

 

1.3 Project Requirements 

1. R GUI and RStudio 

2. Excel Sheets in CSV format. 

 

1.4 Goals and Objectives 

● Changing the acceptance process. 
● Provide an opportunity to the students to choose their majors based on their 

abilities and interests.  
● Increase the academic achievement rate. 
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C​HAPTER​ T​WO 
 

M​ETHODOLOGY​ ​OF​ ​WORK 

 
 

This chapter will introduce a background for the current system and also discuss the 
proposed new system, the advantages and disadvantages of the proposed system will 

be identified. 
Finally, the development methodology for the proposed system will be shown. 

 

2.1 Introduction 

Our system manages to include what the applicants will need in a way that 

corresponds their interests, it also provides good and feasible solution for existing 

problems in the old system,  in this chapter we are going to compare between old 

and new system , show the characteristics of both, and  give reasonable views on 

why would our system be more efficient than the old one. 

 

2.2 Current System  

The current way ​is allocating students’ majors by the factor of the final high school               
grade (Tawjihi). 
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Disadvantages of the currents system: 

1. Academic Failure  

Because the current system depends on the final grade, many students rely on 
this year only to achieve good marks, therefore in some cases they achieve 
higher marks than their actual ability, the thing that guides them to choose a 
major that does not suit their capability, and that was very clear in their 
university marks, the thing that lead to a serious academic failure. 

 

2. Inadequate  

The current system depends on the demand and acceptance, so there are            
many students who achieve high marks and had a desire to enter a particular              
major, but because of this process they will not be able to join it, even though                
they may be qualified for that major. 

 

 

2.3 Proposed System and Analysis 

 

Advantages of the Proposed system: 

1. Adequate  

Unlike the old system, this system allows the participants to choose their            
university specialization based on the marks of 3 consecutive years, allowing           
them to prove their worth over these years and not one year to determine their               
fate. 
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2. Choosing Depending on Students’ Desires: 

In addition to students’ marks, the system will allow them to test their abilities to 

discover their skills and choose what they like to specialize in. 

 

 

3. Resulting in good academic achievement and reducing unemployment 

rate 

As students choose what they’d like to major in, their academic score will increase 

by means of their own decisions, resulting in everyone working in what they 

love rather than what they have to. 

 

 

Disadvantages of the Proposed system: 

1. May not be that much accurate  

Because of the lack of truthfulness we may face in gathering student’s            
scores in some schools, and that will return to the 2​nd point of the              
disadvantages of the currents system. 

 

2.4 Methodology  

Data mining, RStudio and the working mechanisms: 

Data Set"Grades gathered from schools":  
 
The data history for all listed grades in the consists of main sections which are: 

1. 10​th​ grade marks:  
2. 11​th​ grade marks:  
3. 12​th​ grade marks:  
4. University marks:  
5. Other Categories:  
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C​HAPTER​ T​HREE 
 
 

W​ORKING​ M​ECHANISM 
 
 
 
Through research and exploration, the data were arranged to be suitable to be used 

for RStudio. 
 

3.1  Data Collection:  

Here is the process where we have gathered and collected targeted variables 
that we would use for our study, which took place in two stages: 

 
3.1.1 Collecting school grades  
 

Obtaining high school grades was a difficult and long stage, which led to our 
delay in moving to the second stage of data collection. 

 
Difficulties encountered during this process 

1. Intensive privacy measures by schools and the Ministry of Education 
on students’ grades. 

2. The lack of computerized copies in schools, which forced us to 
transfer all these Data manually as shown in the picture below 
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Figure 1: Paper copy of students’ school grades 

3. The problem of linking students' marks in the three grades, because 
some schools end at grade 10 and then their students move to other 
schools. 

 
 
 
3.1.2 Collecting university grades  

As the first stage, we have encountered some problems and difficulties 
which led to a long waiting period of time. 

 
 
Difficulties encountered during this process 

1. Intensive privacy measures by the University on students’ grades. 
2. The significant decline in the number of students who were admitted for 

the obtained. 
 
For security and privacy reasons, the computer center in the university did not agree 
to give us all student marks in all courses, so we had to choose some of the courses 
to be sent to the computer center, 
10 subjects were selected for each major as follows: 
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● Some majors, courses were chosen by Assistant professors of each 
department  

● Some other majors have been chosen from the junior and senior years.  
 

 
 

 
 

 
Figure 2: Majors with courses IDs and names 

 
 
 
 
Majors with chosen courses were sent to the computer center in addition to the 
names and school grades. And the returned result was by given random numbers as 
shown in the picture bellow: 
 
 

 
Figure 3: University Courses and grades as sent by the computer center 
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And their linked student’s school marks with same linked random numbers: 
 

 
Figure 4: School Grades with random numbers linked to university grades as sent by the computer center 

 

 

 

 

 

 

 

 

3.2 Data Preparation 

The second stage: creation of the training, for our analysis task, preprocessing 
data into a suitable format was an important consideration. 
This is a little time-consuming because it involved manual classification of 
vignettes from a series of samples into several classes. The number of classes to 
include in the training set depends on the number of school classes plus other 
variables as would be explained below. 
 
Data preprocessing included: 

● Data editing: 
● Data cleansing 
● Data reduction 
● Data wrangling 
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Which went as follows: 
 

1. We have calculated the average between the 3 school grades to obtain one 
mark for each subject. 

S​TUDENT​ I​D M​ATH T​ECH E​NGLISH P​HYSICS  C​HEMISTRY B​IOLOGY A​RABIC R​ELIGION 

S​TUDENT​ I​D Math Tech English Physics  Chemistry Biology Arabic Religion 

1 44 58 50 82 70 83 65 78 
         

1 59 60 52 83 81 89 66 70 

         
1 63 70 54 89 88 85 80 84 

         

AVG: 55 63 52 84 79 85 70 77 
 
 

2. We merged students marks in both, Scientific and Literary stream 
 
 

3. That way we end up with empty values for columns of physics, chemistry 
and biology for the Literary stream, and empty values for columns of 
history, geography and science for the Scientific stream, which we all gave 
values of 50s. 

 
S​TUD

ENT 
I​D 

M
ATH 

T​ECHNO

LOGY 
E​NGL

ISH  
P​HY

SICS  
C​HEMI

STRY 
B​IOL

OGY 
A​RA

BIC 
R​ELIG

ION 
S​CIE

NCE  
G​EOGRA

PHIC 
H​IST

ORY 
A​DMINISTR

ATION​ ​AND 
ECONOMY 

1 69 65 55 60 70 72 80 83 50 50 50 89 
2 72 92 95 50 50 50 88 86 65 66 78 83 
 
 

4. We made a match between the random numbers given for school and 
university grades. 

 
 

5. As a result, we end up with 10 target variables (university marks) for every 
raw,  
and that was solved by duplicating each raw by the number of available 
university marks to have one target variable for each raw  

 
 
S​TUDEN

T​ I​D 
M​AT

H 
T​ECHNOLOG

Y 
E​NGLIS

H  
D​ATA 
S​TRUCTUR

E 

D​ESIGN​ ​AND 
A​NALYSIS​ ​OF 
A​LGORITHM

S 

C​OMPUTER 
O​RGANIZATIO

N​ ​AND 
A​SSEMBLY 
L​ANGUAGE 

L​INEAR 
A​LGEBRA 
FOR 
C​OMPUTE

R​ S​CIENCE 

C​ALCULU

S​ I 
C​ALCULU

S​ II 

1 67 65 55 50 53 51 55 58 59 
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S​TUDENT 
I​D 

M​ATH T​ECHNOLOGY E​NGLISH  UNI C​OURSE 
N​UMBER 

C​OURSE​ N​AME 

1 67 65 55 
50 

1067121
0 

Data Structure 

1 67 65 55 
53 

1067121
2 

Design and Analysis of 
Algorithms 

1 67 65 55 
51 

1067124
3 

Assembly Language 

1 67 65 55 
55 

1067124
4 

Linear Algebra 

1 67 65 55 
58 

1021110
1 

Calculus I 

1 67 65 55 
59 

1021110
2 

Calculus II 

1 67 65 55 
62 

1067132
1 

Computer Architecture 

1 67 65 55 
60 

1067135
3 

Database Systems Design 

1 67 65 55 
61 

1067110
2 

Principles of Programming II 

1 67 65 55 
62 

1067120
4 

Web Programming 

 
 
 

6. That led us to another problem which is having the same independent 
variables leading to different dependent variables, which is not reasonable 
for the regression model, and that was solved by adding 4 more variables:  

 
M​EMORIZATION P​ERCEPTION L​ANGUAGE A​NALYSIS 

 
These variables were manually entered and each variable is fixed for each course. 
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C​HAPTER​ F​OUR 
 
 

M​ODEL​ B​UILDING 

4.1 Datasets 

 
To build up the real picture of what we want,  we needed to check different datasets, and different 
collections of information and choose the best 
So, we went through 2 datasets: 
 

1. A complete dataset for one model that includes all majors  
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2. A dataset that for 24 different model- each major was built a different regression 
model  

 

 
 
 
 
 

 
 
 

4.2 Regression  

For regression, the machine learning algorithm that we have used is simple linear 
regression, the reason behind that is that  there is a linear relationship between the 
independant and the target variables. 

 

Mechanism of Linear Regression  

What linear regression does is, that it gives a straight line ( when plott in 2d) and that 
line is aimed to represent  the underlying data. 

Linear regression gave us the equation as under 
 
Predicted= aX1 + bX2 + c  

For two independent/prediction variables X1 and X2 and for some parameters a,b and c 
that are estimated by the regression model. 
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Regression model assumes the random values of a,b,c (described above) and put them 
in the equation written above and obtain the predicted value.  

 

 

 

4.3MSE  

 
After obtaining the predicted value, it is compared with the actual value and difference is 
calculated which is called the loss.  

The same procedure is performed for all data points. And the loss is calculated for each 
point.  
The loss for each point is squared and then added and then we take square root of the 
added loss. That is called mean square error (MSE). 

 

The purpose of regression model is to find the optimum values for its parameters (in this 
example a,b,c) so that the mse should be minimum. 

So, regression does all the process (explained above) iteratively by changing the values 
of a,b,c in every iteration since the aim of machine learning models is to find the 
minimum loss. 

Then after some iterations, the process stops. The stopping criteria may be different.  
For example 
1. The number of iterations 
2. The difference in MSE loss of this iteration with previous iteration is not greater than 
a preset threshold..etc 
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At the end, we have optimum values of a,b,c parameters. So that when we put these 
values in our regression equation along with prediction variables, the equation gives us 
a prediction that is very near to the original value. 
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C​HAPTER​ F​IVE 
 
 

C​ONCLUSION​ ​AND​ R​ECOMMENDATION 
 

5.1 Future Work  

● Cooperating with the Ministry of Labor to obtain the results of the 
examination of abilities, skills, competencies and tendencies. And use them 
as attributes in the regression model to increase accuracy 

 

● Include all university Majors 
 

5.2 Conclusion 

Given the criteria for our case study, We found that a student's High School marks 
in some particular subjects is a strong predictor of their University performance 
relating each major, we have investigated the predicted marks for university 
students to find the relation between each major and it’s correlated subject at high 
school. 
 
As a result, it turned out that there is a linear relation between each major and some 
particular high school class marks. 
 
Nevertheless a number of other factors may play a significant role on their 
achievement that can’t be included in our study, such as side pressures, the nature of 
the social environment, etc. 
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