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Abstract 

 
 

This capstone project explores the possibility of using data mining in order to predict the 

academic performance of students at Al Akhawayn University. The main goal to be achieved 

is creating an algorithm using data mining and machine learning tools, which would help 

professors identify at-risk students in the different classes and provide them with the 

necessary help and guidance. To do so, the project will be divided into three main parts. First, 

a dataset of different students attributes will be created. Then, the data collected will be pre-

processed and converted to an appropriate file type to be used by WEKA software. Finally, 

the algorithm C4.5 will be used on the data to generate different trees, probabilities and 

predictions of the students’ performance from which we will detect the at-risk students. The 

results will be tested by other different classifier algorithms for the sake of accuracy. 

 
Keywords: Decision trees, Data mining, Machine Learning 
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Résumé 

 

Ce projet de synthèse explore la possibilité d'utiliser l'exploration de données afin de prédire 

le rendement scolaire des étudiants de l'Université Al Akhawayn. L'objectif principal à 

atteindre est de créer un système utilisant le logiciel WEKA qui aiderait les professeurs à 

identifier les étudiants à risque dans les différentes classes et à leur fournir l'aide et les 

conseils nécessaires. Pour ce faire, le projet sera divisé en trois parties principales. Tout 

d'abord, un ensemble de données des différents attributs des étudiants sera créé à l'aide 

d'enquêtes. Ensuite, les données collectées seront prétraitées et converties en un type de 

fichier approprié à utiliser par le logiciel WEKA. Enfin, l'algorithme C4.5 sera utilisé sur les 

données pour générer les différents arbres, probabilités et prédictions des performances des 

élèves à partir desquels nous détecterons les élèves à risque. Les résultats seront testés par 

d'autres algorithmes de classificateurs différents pour des raisons de précision. 
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Chapter 1: Introduction 

 

1.1. Introduction 

 

Universities around the world deal with the burden of being able to predict the academic 

performance of its different students and identifying the different possible factors affecting it. 

By being able to do so, the university along with the professors in direct contact with the 

students in class, will identify the students at risk of failing or dropping out , students with 

higher potential and those who need further assistance. As a way to accomplish this objective, 

data mining techniques have been explored, tested, and proven to be an efficient approach to 

improve the academic performance of students in traditional classrooms. 

 
Having said that, the main focus of this capstone project is to create a system using data 

mining that will be tailored to Al Akhawayn University students, that will help professors 

predict and identify students at risk in their classes, regardless of the limited amount of 

information that professors usually have access to about their students. 

 
The target will be met by using one of the educational data mining software called WEKA 

that uses C4.5 software as one of its built in classifiers to generate a tree representing the 

different variables tested, the relation between the academic performance and the variables, 

the probability of every variable being true and finally the accuracy of every prediction taking 

different variables into consideration. The projects data set was created using survey 

questions, for which we collected the answers and divided them into categories that match our 

study, which will be processed later on. WEKA software uses preprocessed data that in this 

case will be done using R language and R Studio software which is a very famous statistical 

tool among statisticians that makes filtering and cleaning collected data a more organized and 

methodical task. 
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1.2. STEEPLE analysis 

 

1.2.1. Social-cultural 

 

This project will help track the students facing academic difficulties that get in the way of 

their potential success. It will also make the university experience for AUI students less 

bumpy through knowing the different variables that have an impact on it. In addition, the 

quality of students graduating from AUI will be improved which will open many doors for 

them after graduation. 

 

1.2.2. Technological 

 

A very important part of this project will be dealing with the importance of using technology 

to predict the performance of the different students. Many softwares and algorithms will be 

explored in the process of making the prediction system. Tools such as excel, WEKA, and 

RStudio will be essential in our work to achieve the project goal. 

 
1.2.3. Economic 

 

Improving the quality of the students will definitely have economic implications. Fewer 

dropouts will result in less unemployment rates and more efficient labor power for the 

country. 

 

1.2.4. Environmental 

 
This project has no environmental aspects or implications. 

 

1.2.5. Political 

 

Although the problem of student quality is a global issue that has been dealt with by many 

countries differently, this project will have no political aspect to it. AUI students are the ones 

concerned with this study and the factors impacting them are local related to the internal 

environment of the university. 
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1.2.6. Legal 

 

All the information and the data that we worked with were collected in a legal manner. The 

survey used and the questions asked were approved by the school, in addition to the fact that 

students were given the freedom of taking part in the study. No laws were violated. 

 

1.2.7. Ethical 
 

 

For the ethical implications, no laws will be broken whatsoever. While working on the data 

collection we made sure that the sources used remain private along with maintaining 

confidentiality and secrecy. This project did not violate any aspect of ethics. 
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Chapter 2: Literature Review 
 

 

In this chapter, different information gathered through reading various published research 

work in the same field will be presented. 

 

2.1. Data mining 
 
The improvement of any country is highly correlated to the quality of students its educational 

system produces [1]. Those graduates soon become engineers and entrepreneurs that will be 

part of the country's economic and social prosperity [1]. Researchers have been exploring the 

field of data mining and the possible ways it can use the huge repositories every university 

keeps, to get information about students [1]. Higher education offers an extensive platform of 

information about its different members (resources, professors, students), the data can be put 

into good use now thanks to data mining techniques from which universities can get various 

predictions and handy information [1]. 

 
Data mining in the field of education can be branched into two main groups [1]. The first 

division deals primarily with the "Learning management systems" that normally has one 

origin; the second division however, manages the data coming from multiple origins that 

merges and uses various systems and online materials [1]. 

 
With that, the answer to the question of whether we can predict the performance of students or 

not depends on different attributes being studied in this project [1]. Coming up with a system 

that forecasts the work done by each and every student is not as straightforward [1]. 

Advanced judgments have been made in regards to this matter and that used data mining also 

to test hypotheses and help make choices when it comes to grants and scholarships [1]. 

 

 



5 
 

 

2.2. Data Set 
 

 

Datasets are a compilation of information, in our case student-related information that 

incorporates scholastic and non-scholastic variables [2]. The non-scholastic variables are 

often background information [2]. For the scholastic variable, datasets frequently include the 

important academic information of the student (academic program, background, 

performance…) [2]. For the background information, it covers all high school related aspects, 

grades and GPAs. Those are considered essential data for this type of study [2]. 

 
Since this type of data is personal and differs from one student to the other; one of the 

practical ways to collect it is through surveys [3]. Surveys are distributed among different 

students willing to participate in the study and asked to fill the survey most accurately [3]. 

Commonly, every data has missing values before processing; those get eliminated or 

approximated in some cases [3]. The model is then designed after various steps, to have 

attributes as inputs and success rate of students as the output [3]. 

 

2.3. Data Preprocessing with R 

 

R is a coding language that is widely used by scientists in the field of statistics and data 

analysis [4]. It is free and accessible software that enables the representation of data as 

various graphs and models [4]. Similar to other programming languages, R has a command 

window in which you can write your code and call the different built in functions that can 

perform many statistical tests on your data, such as regression, Z, T and F tests [4]. R is 

considered a powerful tool as it saves time and effort when dealing with a large set of data, or 

in some cases BIG data platforms [4]. R can store and clean all kinds of data including 

categorical, it can also go hand in hand with other software as it is usually used as a first step 

for data preprocessing, in which it filters, cleans and deals with missing values [4]. 
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2.4. Data Modeling 
 
As a means to analyze student performance and categories the students into the different 

groups on the basis of the data collected, diverse classifying approaches are chosen [5]. All 

along the study, algorithms of classification are implemented in consideration of their high 

accuracy [5]. WEKA is data mining software that has different classification algorithms built 

in [5]. For instance WEKA has algorithms meant to generate decision trees such as J48 now 

upgraded to C4.5 algorithm, JRip, IBk and Bayes classifiers [5]. 

 

2.5. Decision Tree Classifier 

 

In order to classify the set of data made, the different decision trees are a very handy means to 

do so [5]. Decision trees are an arrangement of leaves and nodes that resembles a tree as the 

name suggests, they start with one variable called root that gets split into nodes containing 

other variables that will also get split again as we go down the tree [5]. Decision trees are used 

to emphasize the usefulness and importance of the different attributes in addition to 

representing the relation between the different variables [5]. Algorithms used to generate 

those decision trees generally use a very user friendly way to represent the data in the tree [5]. 

It doesn’t need a complex understanding of the subject to be able to read the tree and 

understand the different connections [5]. Likewise, those algorithms handle both categorical 

and numerical data [5].  
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Chapter 3: Methodology 

 

3.1 Data collection 

 

The first step in the student performance study is data collection; A procedure that helps make 

a solid ground on which the different hypothesis tests can be performed. For this capstone 

project, a set of different variables so called attributes will be investigated with regards to 

their impact on the student's academic performance. The attributes chosen are the following: 

 
● Academic status {Freshman, Sophomore, Junior, Senior } 

 

● Source of motivation {Self-Motivated, Family support, Subjects are interesting, avoid 

punishment/get reward, competition} 

 
● Scheduling abilities {Strong, Average, Weak} 

 
● Organization skills {Strong, Average, Weak} 

 
● Learning style {Reading/Writing, Auditory, Visual, Kinesthetic} 

 
● Preparation time {High, Medium, Low} 

 
● Part Time Jobs {No,Yes} 

 
● Initiative taking {High, Medium, Low} 

 
● Office Hours visit {High, Medium, Low} 

 
● Grades {A, B, C, D} 

 

To get the information from AUI students regarding those attributes and their relation to the 

grades they get, those aspects were formulated into questions in a Google form survey that 

was shared among students through social-media and university email. 
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3.2 Data Set 

 

The survey questions were answered by a population sample of 43 students from different 

schools and academic status, in a period of one week. The answers were gathered in an excel 

sheet as a first step to create a data set, that was later converted to a .CSV file type to be read 

by R Studio.  

Table 1-3.2: Attribute description of the data set 

 

 
To perform tests and run algorithms on the data gathered, it needs to be filtered, cleaned and 

prepared as a first step. Raw data sets like this one usually contains missing values or 

unreadable answers. Preparing data takes place in the preprocessing stage which is an 

essential step before starting the statistical analysis to eliminate any biases or runtime errors. 

As a second step, abbreviations to long answers were created, spaces were eliminated which 

made the data readable by other softwares. Then, for the questions with percentages as 

answers, a representative interval was set to cover a range from 0 to 100% for {High, 

Medium, Low}. The percentage range was divided into three parts: 0 to 40% covered by low, 

40% to 60% for the medium range and finally from 60% to 100% was high. 
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3.3 Data cleaning 

 

Part of cleaning the data is searching for missing values in the data set. R Studios software 

was used to check whether the set contains any missing or unreadable values. 

 
The software takes the file as an input through the following code: 

 
The data set is then uploaded to the working environment, showing that it contains 10 

variables and 43 observations. 

 

Next, the function “any(is.na())” that checks the number of missing values was called. 

This function returns FALSE if the data set is clean. 

3.4 Hypothesis Testing 

 

In an effort to predict the performance of students using the mentioned attributes, the relation 

between the attributes and the academic performance needs to be checked first. Accordingly, 

a test hypothesis was developed. 

 

The null hypothesis was that the grades and the attributes are independent; however, the 

alternative hypothesis states that the grades and the attributes are dependent.  

So the probability of getting a particular grade given an attribute is equal to the probability of 

getting the same grade given another characteristic meaning that the grades are not related to 

the chosen attributes.  

This can be stated as follows: 

 

H0: P(G/A1) =P (G/A2) 

 

Ha: P(G/A1) ≠ P (G/A2) 
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Taking into consideration that the sample size to be tested is relatively small, the test chosen 

was the fisher statistical test. 

3.4.1 Fisher statistical test 

 

The fisher test is a statistical test that deals with cross tabulations [6]. It demonstrates the 

possibility of obtaining divergent results from various situations [6]. The fisher test is used for 

different sizes of samples, and it gives the exact divergence from the null hypothesis unlike 

other tests [6].Fisher test is usually used on a 2 × 2 possibility matrix [7]. The p-value 

obtained is processed as though the edges of the table are constant [7]. As brought up by 

Fisher himself, the distribution, of the number in the table becomes hyper geometric in case of 

a null hypothesis [7]. 

 

Figure 1- 3.4.1: The hyper geometric distribution developed by fisher 

 

3.4.2 Fisher test in R 

 
Since fisher test deals only with cross tabulations, the data set needed to be converted to 

crossed tables using R codes. Since the total number of variables is 10, it is more efficient to 

test for each variable alone, and investigate its relation to the grades. The potential outcome 

was to know the probability of getting the grade A given a specific attribute. Tables were 

created for the different variables and been subject to a fisher test that calculates accurately 

the P-value which is our reference to either reject or fail to reject the null hypothesis. 
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The following code was used: 

 

 
 

3.5 WEKA Analysis 

 

In this section the WEKA software will be used in order to test the accuracy of three different 

classifiers using the data set created previously. The three classifiers have different working 

processes; however they all predict an outcome knowing some given traits. WEKA software 

takes as an input the data set as an .arff file type. It contains a wide selection of classifiers to 

choose from, this project however will be exploring: Naive bayes classifier and C4.5 

classifier. The test option for both classifiers will be the percentage split of 66% and they will 

be classified with regards to the variable Class which contains the grades {A, B, C, D}. After 

running the tests, the percentage of accuracy of the prediction of some given attributes will be 

generated and referred to as TP rate which stands for true positives (cases that were classified 

in the correct way). 

3.5.1 Naive Bayes Classifier 

 

Within the WEKA software, the Naive Bayes algorithm is built in and is used as a classifier. 

By convention it states that each two couples of elements under classification do not depend 

on one another. The central supposition of this theorem is that all attributes contribute 

equally - without being dependent on each other -to the results. 
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To put this assumption to the test, WEKA software is used. It enables the visualization of 

the probabilities calculated as it computes the percentage of accuracy which helps during a 

comparison study between the different algorithms used. 

 

Keeping the default setting as it was, the test will be on how well the naive bayes 

classifier predicts 66% of the data given to it, therefore 34% of the data will be held out. 

 

Table 2 -3.5.1: Detailed Accuracy table by class for naive bayes classifier 

 

Class TP Rate Precision 

A 0.750 0.600 

B 0.600 0.750 

C 0.000 0.000 

D No Value No Value 

Weighted Average 0.600 0.660 
 

 

 

Table 3- 3.5.1: The performance of the Naïve Byes classifier measured by ROC 

 

 

Class ROC (Receiver operating 

 characteristic) 

A 0.705 

B 0.680 

C 0.143 

D No Value 

Weighted Average 0.651 
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3.5.2 C4.5 Classifier 
 

The C4.5 classification algorithm is a built-in algorithm also in WEKA software [5].  

It gives the users a possibility of predicting whether a particular event will occur knowing 

that you have different attributes about that event [5]. 

 

In order to use this classifier on the project data set, it required the different 10 attributes 

gathered as input for it to generate a tree as an output visualizing the predictions given the 

characteristics and the probability of every combination to happen [5]. 

It also calculated the percentage of accuracy and the percentage of the incorrect 

predictions [5]. 

Table 4-3.5.2: Detailed Accuracy table by class for C4.5 classifier generated by WEKA 

Class  TP Rate  Precision 
      

A  0.250  0.333 

B  0.800  0.727 

C  0.000  0.000 

D  No Value  No Value 

Weighted Average  0.600  0.574 
 

Table 5-3.5.2:The performance of the C4.5 classifier measured by ROC 

 

Class   

 

ROC (Receiver operating 

    characteristic) 

A     

    0.330 

B   0.420 
    

C   0.214 
     

D    No Value 
     

    0.382 

Weighted Average     
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3.5.3 IBK Classifier 

 

The IBK (Instance Based Learner) is one of the easiest classification algorithms in data 

mining [5]. Its base concept is that everything can be classified with reference to the votes of 

the neighboring variables [5]. Usually; there is a variable called k to which a small integer is 

assigned [5]. This variable is directly related to the data set and its value is influenced by the 

classification noise [5]. The percentage of accuracy of this classification tool is also correlated 

to the existence of insignificant data or noise [5]. 

Table 6- 3.5.3: Detailed Accuracy table by class for IBK classifier generated by WEKA 

 

Class TP Rate Precision 
   

A 0.750 0.500 
   

B 0.600 0.750 
   

C 0.000 0.000 
   

D No Value No Value 
   

Weighted Average 0.600 0.633 
   

 

Table 7-3.5.3: The performance of the IBK classifier measured by ROC 

Class ROC (Receiver operating 

 characteristic) 

  

A 0.727 
  

B 0.720 
  

C 0.786 
  

D No Value 
  

Weighted Average 0.726 
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Chapter 4: Clustering 

 

4.1 Clustering with k means in RStudio 
 

For starters, a cluster is an arrangement of data that are assembled in one group based on 

some particular resemblances [8]. Every cluster has a centroid or a mean which refers to the 

position of the middle point of the cluster [8]. The mean is a number referred to by k that is 

chosen first by the user, every point in the data will be then assigned to the nearest k in order 

to gather the data into the appropriate number of clusters [8]. K-means is one of the clustering 

approaches and straightforward techniques [8].    

In order to find a pattern that can be used to group students and to detect those at risk, K-

means clustering will be used in RStudio on a random set of data that contains 20 

observations and two variables {GPA, Organization level}  that were arbitrarily chosen in a 

positively correlated manner.  

 
 

Figure 2-4.1: Random Data Set 

Because the k means will be used, it is very important to scale the data before proceeding with 

the clustering algorithm. The algorithm calculates the sum of the Euclidian distance of the 

given data points within their clusters and works on reducing it, which requires the same 

distances between all points.  
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Figure 3-4.1: Scaled Data Set 

After obtaining the scaled data, a cluster code was used in RStudio that mainly used the 

function k means as follows:  

 

Figure 4-4.1: K means Function Syntax 

4.2 RStudio Code 
 

 
Figure 5-4.2: Implementation code in R 
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Chapter 5: Results and Interpretation 

 

5.1 R Studios Results and Interpretation 
 

5.1.1 Fisher test results 

 

Table 8-5.1.1: Values of α with its corresponding confidence levels 

 

Confidence levels Values of α 
  

90% 0.10 
  

95% 0.05 
  

99% 0.01 
  

 

Table 9-5.1.1: Results of the fisher test run in R Studios 

Attributes P-Value Interpretation 

   

Motivation 0.5287 P-value>α 

  Fail to reject the null hypothesis. 

   

Organization 0.3837 P-value>α 

  Fail to reject the null hypothesis. 

   

Scheduling 0.1386 P-value>α 

  Fail to reject the null hypothesis. 

   

Learning Style 0.04161 P-value<α 

  Reject the null hypothesis. 

   

Preparation 0.711 P-value>α 

  Fail to reject the null hypothesis. 

   

Initiative 0.02506 P-value>α 

  Fail to reject the null hypothesis. 

   

Office Hours visits 0.915 P-value<α 

  Reject the null hypothesis. 
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Table 10-5.1.1: Calculated Probabilities and their interpretation 

 

Attributes Highest probabilities Values 
   

 The probability of getting a B given  

P (Grade/Motivation) that the student thinks the subjects are 0.25581395 

 interesting.  
   

P (Grade/Organization) The probability of getting an A given 0.27906977 

 that the organization skills are strong  
   

P (Grade/Scheduling) The probability of getting an A given 0.20930233 

 that the scheduling skills are strong  
   

P (Grade/Learning Style) The probability of getting an A given 0.20930233 

 that the student is a reading/writing  

 learner  
   

P (Grade/Preparation) The probability of getting an A given 0.25581395 

 that the Preparation time is high  
   

P (Grade/Initiative) The probability of getting an A given 0.23255814 

 that the initiative taking is high  
   

P (Grade/Office Hours) The probability of getting a B given 0.37209302 

 that the office hours visit are low  
   

 

5.2. WEKA classifiers results and Interpretation 

 

5.2.1 Naive Bayes Classifier 

 

The cases that were correctly classified by the Naive bayes classifier are 75% of the 

total number of cases, meaning 9 out of 15 instances were properly classified. This is 

due to the fact that the naive bayes classifier works with the concept that all attributes 

are independent. 

 
Looking at the TP values obtained, this algorithm had equally high rates for all classes 

which make it effective for classification. 
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5.2.2 C4.5 Classifier 

 

For this algorithm, it calculates what’s called entropy to reduce uncertainty as we go down 

the decision tree enabling the user to make better decisions. The accuracy of the test used 

was60%, also compared to the previous tests, however the C4.5 algorithms had only one high 

true positive prediction that belonged to the class B which makes it less effective in this case. 

5.2.2.1   Decision Tree 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-5.2.2.1: Decision tree generated by C4.5 algorithm 

With the attribute of organization as the root of the tree, leaves represent other attributes that 

lower the uncertainty and increases the accuracy of the prediction. The last leaf has the 

highest probability and lowest uncertainty. 
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5.3 Clustering results and interpretation 

 
Figure 7-5.3: K means Algorithm Results 

The scatter plot above represents the work done using K means algorithm that worked on 

finding a common point between the different variables. It also grouped the students into two 

main clusters as shown. Group 1 represented in the red dots is the students that are in a good 

academic standing with a GPA of 3 or higher and that also happened to have an average or 

high organization skills. 

The second arrangement of students that was highlighted by the algorithm is the one 

represented in blue dots display students with an unsatisfactory academic standing of a GPA 

less than 3. It is also observed that most of them have weak organization skills.    

In order to have a better understanding of the findings, the results can be presented in a 

decision tree that enables readers to easily make a decision. 
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Chapter 6: Comparative Study 

 

 6.1 Evaluation of the methods used 
 

Prediction techniques are progressively used to forecast different attributes [9]. Paired two-

state classifiers are the most widely recognized utilization [9]. They are normally based on 

machine learning methods [9]. It is frequently difficult for users to know how to evaluate a 

classification method and which one to choose over which, without background knowledge in 

statistics and computer science [9]. There exists various algorithms to estimate future events; 

however, this capstone project used three main classifiers: Naïve bayes classifier, C4.5 and K 

means [10]. While they all do the same job and help reach one goal, they depend on various 

numerical algorithms [10]. 

This project will be using systematic comparison techniques to enable the readers to know 

which tool works for what problem. For the sake of simplicity and to make the comparison 

easy to understand by readers from different backgrounds, the accuracy and precision criteria 

will be used as a percentage to highlight the differences between the methods.  

Table 11-6.1: Comparison between classifiers 

 

The percentages mentioned above are a representation of the expected accuracy of the 

prediction of each of the methods used. These percentages vary according to the data set, 

the attributes and the type of problem, that's why before choosing the classifier, the user 

must know the goal to be attained and the problem to be solved for higher accuracy.  
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6.2 Developed algorithm for AUI enrollment 
 

6.2.1 Method 1: Using clusters 
 

 

Figure 8-6.2.1: Grades vs level of initiative taking 

This graph was generated using k means in WEKA software; it represents the relationship 

between the grades and the level of initiative taking attribute for every student. The k means as 

previously mentioned, divided the students to two clusters and associated their level of initiative 

with a certain grade that can be now used to predict other student performances.  Again, this tool 

was created using data of a certain sample in a specific time and environment. The enrollment 

office of AUI can now detect average or at risk students, just by having access to the information 

of how many times does a particular student take initiative in class, volunteers to do unassigned 

projects and takes part in activities during class without being told to do so.  

This can be accessed through the professor who is in direct and frequent contact with the 

students in class.  
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Figure 9-6.2.1: GPA vs Organization level 

Knowing how well the student is organized and how does he manage all the events and keeps 

track of the tasks assigned will enable the enrollment to predict its semester GPA with an 

accuracy of 75% using the above graph that represents in what way does the GPA change 

with a shifting organization level from 0 to 2, with 2 being a very highly organized students.  

6.2.2 Method 2: Using decision trees 
 

Decision trees make the process of prediction a lot easier for any user, they represent both the 

inputs and the predicted output in a very clear manner and easy to follow pattern. Having 

access to the student preparation level, their initiative taking and scheduling skills, the 

enrollment can again know the probability of that student getting a particular grade just by 

following the path from the root to the last leaf of the following tree.  
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Figure 10-6.2.2: Decision tree to predict performance 

As an illustration, if we take the example of a particular student with a low preparation level, 

if we follow the path of the tree above, the level of its initiative taking should be checked 

next, if it's medium then the scheduling level is to be checked next also, and assuming it is 

also weak, the probability of that student getting a low grade is very high with a calculated 

probability of 2. i.e. out of 3 instances 2 are predicted correctly and only one is incorrectly 

predicted.   
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Figure 11-6.2.2: Decision tree grouping different attributes 

The decision tree above has the organization level as an additional attribute, allowing for a 

verity of solutions in different circumstances and with different inputs. Given that the 

organization level of a particular student is high, with the preparation level is also being high, 

this student will have a strong chance of getting an A in classes with a calculated probability 

of 10/3, meaning out of 13 instances 10 instances were correctly classified with only 3 

incorrectly classified.  
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Conclusion and Recommendations 

 

In order to successfully predict the performance of AUI students or students in general, the 

algorithms developed with the data gathered should be used in a proper manner. Machine 

learning algorithms can never be good on their own without having the right data set with 

properly chosen attributes. For every problem out there that requires machine learning or data 

mining, a specific algorithm should be designed in order to solve it. Every algorithm is 

designed for a specific task with a chosen data set. All things considered, the aim of this 

project was to develop an algorithm for AUI enrollment services to use within AUI to 

improve the quality of its students and detect those at risk in order to help give adequate 

assistance. 

The results of the classifiers used were somehow similar for the same data set, with slight 

differences in precision and accuracy that can be explained by the change in the mathematical 

calculations used in the various classifiers. In the process of building the algorithms to be 

used by the enrollment services, the classifiers for different data sets are compared to one 

another to guarantee the best results; however the algorithms produced can only be applied to 

a population represented by the original sample.   

Although the goal of the project was reached and it was able to predict student performance 

given some attributes, the project has some limitations that should be taken into consideration.  

The data set used for this project was of a small size, which makes the results inapplicable for 

different scenarios. This impacted the nature of the statistical test to be explored, and 

narrowed down the choice of machine learning tools. In addition, some of the data tested were 

randomly generated for the sake of testing the performance of the algorithm due to the 

inability to have access to some real students' data due to confidentiality matters.  
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