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ABSTRACT 

Nowadays, large amount of data are stored in different databases and are 

increasing rapidly. These databases contain data that can be useful for predicting 

students’ academic performance, and will help to improve the academic educational 

environment. Educational Data Mining is used to study the available data stored in the 

system database and to create new knowledge out of it. C4.5 (J48) classification 

algorithm is applied to create a decision tree model that will predict the academic 

performance of Information technology students of the Rakhine State. The result of the 

decision tree predicts the possible students who will have the chance to graduate or do 

not have the chance to graduate based on their historic data, and this will help teachers to 

provide appropriate inputs to help the failing students.  

 

Keywords: C4.5, Decision Tree, Student Performance, Information Technology, 

Rakhine State. This system is implemented using C#.Net programming 

language with Microsoft SQL Server 2017 Express version database 

engine 
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CHAPTER 1 

INTRODUCTION 

 

While data set innovation has given the essential apparatuses to effective 

capacity and query of huge informational collections, the issue of how to help people 

comprehends and dissects enormous groups of information stays troublesome. To 

manage the information overabundance, another age of savvy devices for 

computerized information mining and information disclosure is required. This idea 

and techniques are generally utilized in showcasing, navigation, particularly in 

instructive exploration. 

Data mining concepts and methods can be applied in various fields like 

marketing, medicine, real estate, customer relationship management, engineering, 

web mining etc. Educational data mining is a new emerging technique of data mining 

that can be applied on the data related to the field of education. There are increasing 

research interests in using data mining in education. This new emerging field, called 

Educational Data Mining, concerns with developing methods that discover knowledge 

from data originating from educational environments. 

Educational Data Mining (EDM) is a method in information mining that is 

broadly utilized for instructive exploration. This will assist with recognizing designs 

that is valuable for anticipating the scholastic exhibition of the understudies. 

Understudies' scholarly exhibition is indispensable for instructive organizations 

wherein it is utilized for key wanting to improve and keep up with the nature of 

investigations of the understudies. 

Educational Data Mining uses many techniques such as Decision Trees, 

Neural Networks, Naive Bayes, K- Nearest neighbor, and many others. Using these 

techniques many kinds of knowledge can be discovered such as association rules, 

classifications and clustering. The discovered knowledge can be used for prediction 

regarding enrolment of students in a particular course, alienation of traditional 

classroom teaching model, detection of unfair means used in online examination, 

detection of abnormal values in the result sheets of the students, prediction about 

students‟ performance and so on.  

Examination plays a vital role in any student’s life. The marks obtained by the 

student in the examination decide his future. Therefore, it becomes essential to predict 
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whether the student will pass or fail in the examination. If the prediction says that a 

student tends to fail in the examination prior to the examination then extra efforts can 

be taken to improve his studies and help him to pass the examination  

 So, this system is proposed as the matriculation students’ result prediction 

system that will help in the academic student education based on activities 

(homework, exercise, by heart and so on) and marks on respective subjects of each 

academic year. This system uses the student dataset of four Basic Education High 

Schools Sittwe. This system predicts the possible students’ result (Pass/ Fail) by using 

C4.5 decision tree classification algorithm. 

 

1.1 The System Overview 

 

 

Figure 1.1. Conceptual Framework of the Study 

 

This study will use the Input-Process-Output approach; it will help in 

deciding, handling and growing new data. The information of the scholastic 

understudies explicitly under the proposed program will be taken from the data set of 

the Rakhine State Academic Students data. Information mining, explicitly grouping 

utilizing C4.5 calculation will be utilized to handle the information to make an 

example and foster new information.  

 

1.2 Objectives of the Study 

The main objectives of the study are: 

• To analyze students’ activities related with the students’ result 

• To learn Rakhine matriculation students’ needs in order to pass final exam 

• To develop a prediction system that will help in the academic student 

education based on activities (homework, exercise, by heart and so on) and 

marks on respective marks of each academic year 

Data Source 
(Data Sets) 

(Data Mining) 

Pre-processing 

C4.5 Classification 

 

Model 
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• To study and discuss the prediction result of student academic year 

information by using C 4.5 Classification Algorithm. 

 

1.3 Organization of the Study 

This study is organized into five chapters. They are as follows:  

In Chapter 1, introduction of the system, objectives of the thesis, related 

works and thesis organization are described. Chapter 2 presents the background 

theory of data mining. Chapter 3 discusses the classification algorithms. Chapter 4 

expresses the design and implementation of the proposed system. Finally, Chapter 5 

presents the conclusions, advantages of system and limitations and further extensions 

of the system. 
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CHAPTER 2 

BACKGROUND THEORY 

 

This chapter describes the background theory about data mining and 

classification. Different classification methods such as decision tree, naive bayes, 

support vector machine are also presented in this chapter.  

 

2.1 Data Mining 

 For various purposes, knowledge in digging data is necessary to generate 

information. Data mining describes the discovery of knowledge in the database. The 

use of mathematical techniques, data analysis, artificial intelligence, and machine 

learning is to produce related information from large databases. It deals with the 

discovery of something hidden and certain data patterns that are not previously known 

[2]. Data mining has gained the advantages for decision making and behavioral 

analysis. It is the technique of automatic finding of hidden, valuable and interesting 

patterns and relationships from huge volume of data stored in databases in order to 

help make better decisions. Discovering useful patterns hidden in a database plays an 

essential role in several data mining tasks. The knowledge obtained with the help of 

data mining tools can be utilized for solving complex problems such as detection of 

fraud identification to enhance customer buying behavior [1]. 

Data mining is the process of extracting information from a data set by using 

algorithms and techniques. Data mining is used for knowledge extraction. With the 

data mining, it will get a gem of knowledge in a collection of data. From a business 

perspective, it is to achieve deeper analysis on a large number of enterprise data 

according to the established enterprise business goals. The aim of data mining is to 

discover the unknown, hidden potential rules and convert them into a corresponding 

model, thus supporting business decision support activities.  

 Data mining is a semi-empirical strategy that uses known data about properties 

and descriptors that include computational and experimental parameters of some 

materials to find semi empirical rules, and uses this rule to predict and evaluate 

unknown properties of material. In general, data mining process is composed by 

several major phases such as mining objects determination, data preparation, data 

mining, structural analysis expression and mining application. At the actual mining 
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operation stage, data mining finds the useful patterns or knowledge from the database, 

including data mining method selection and data mining algorithm selection. Results 

analysis presentation and mining applications express the mining results. For users, it 

is easy to understand and use [2]. Data mining process is shown in Figure 2.1. 

 

 

Figure 2.1. Data Mining Process 

 

Mining objects determination 

Data integration Data selection 

Data conversion Data preprocessing 

Data preparation 

Select data mining 
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Due to the wide availability of huge amounts of data in electronic forms, and 

the imminent need for turning such data into useful information and knowledge for 

board applications including market analysis, business management, and decision 

support, data mining has attracted a great deal of attention in information industry in 

recent years. Data mining has been treated as a synonym of knowledge discovery in 

databases, although some researchers view data mining as an essential step of 

knowledge discovery [3]. 

 

2.1.1 Knowledge Discovery Process from Data 

Knowledge or information for decision making in a business is very poor even 

though data storage grows exponentially. Data mining is also known as knowledge. 

Knowledge extracted allows predicting the behavior and future behavior. This allows 

the business owners to take positive, knowledge driven decisions. Data mining is 

applied on various industries like aerospace, education etc. Knowledge is extracted 

from the historical data by applying pattern recognition, statistical and mathematical 

techniques, and so on.  

Knowledge discovery process from data (KDD) process is ultimately data 

mining methods to extract patterns from data. Each method has different aim, which 

decides the outcome of the KDD process entirely [4]. In general, a knowledge 

discovery process consists of an iterative sequence of the following steps:  

 Data cleaning: This step handles noisy, erroneous, missing or irrelevant data.  

 Data integration: In this step, multiple, heterogeneous data sources may 

integrated into one.  

 Data selection: In this step, data relevant to the analysis task are retrieved from 

the database.  

 Data transformation: In this step, data are transformed or consolidated into 

forms appropriate for mining by performing summary or aggregation 

operations.  

 Data mining: It is an essential process where intelligent methods are applied in 

order to extract data patterns.  

 Pattern evaluation: This step is to identify the truly interesting patterns 

representing knowledge base on some interestingness measures [3], and  
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 Knowledge presentation: In this step, knowledge presentation uses 

visualization techniques that visualize the interesting patterns and helps the 

user to understand and interpret the resultant patterns [4].  

With the widely available relation database systems and data warehouses, the 

first four processes: data cleaning, data integration, data selection, and data 

transformation can be performed by constructing data warehouses and performing 

some OLAP operations on the constructed data warehouses. The data mining, pattern 

evaluation and knowledge presentation processes are sometimes integrated into one 

(possibly iterative) process referred as data mining [3]. 

 

               
Figure 2.2. Knowledge Discovery Process from Data (KDD) 

 

The explosive growth in databases has created a need to develop technologies 

that use information and knowledge intelligently. Therefore, data mining technique 

has become an increasingly important research area. Relevance of this huge collection 

of data is highly subjective as according to the individual business interests [5]. 
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2.1.2 Data Mining Techniques 

Data mining is fundamentally divided into two broad groups that are 

predictive and description. In the predictive model, values for some existing variables 

in the data sets are known beforehand and using this knowledge the future values are 

predicted. Predictive model consists of classification, regression, time-series analysis, 

prediction, artificial neural network and decision tree. In descriptive models, patterns 

are found for giving the description of the data and subsequent presentation for user-

interpretation. Descriptive method includes the clustering, association, summarization 

and sequence-discovery.  

 

 

Figure 2.3. Data Mining Technique  

 

These data mining techniques are as follows: 

 Classification: In a database, the data which shows similar behavior or 

properties are categorized under some predefined classes. Example: In a 

library, the books are categorized according to the subjects.  

 Regression: Using this technique, the data items are mapped to the real valued 

prediction. Regression is usually plotted on a graph to analyze the future 

trends based on the past and present data. Example: Using raw scientific data 

related to astronomical bodies the probability of collision is estimated and 

their trajectory is determined. 
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 Time-series analysis: Using statistical techniques, plotting of time dependent 

data points so as to assess future trend is time series-analysis. Example: 

analysis of weather conditions over a period of time helps predicting the future 

weather patterns and determining the arrival of weather-related natural 

calamities. 

 Prediction: Using this technique, the relationship between dependent and 

independent variables are examined and future values are predicted. The 

values plotted in the prediction model may be continuous or ordered.  

 Artificial neural network: This usually consists of sophisticated computer 

programs used to detect patterns and to build predictive models from the large 

set of databases. Neural networks grew out of the field of artificial intelligence 

and went on to include several statistical models. 

 Clustering: This technique is used to group data depending upon their similar 

characteristic resulting in the formation of clusters. The data points are so 

clustered that the intra-class similarities are maximized and inter-class 

similarities are minimized based on the data points attributes. 

 Association: Using association rules, one identifies the relationship between 

two or more items to find patterns. Association rule can be useful for retail 

management, marketing like cross-sell in e-commerce. The most used 

association rules include the Apriori algorithm and the FP-tree.  

 Summarization: This technique is used to form an abstraction of data. A set of 

relevant tasks is grouped and an overview is established.  

 Sequence-discovery: The relationship amongst data is established and the 

events are organized sequentially as associated with the data [5]. 

 

2.1.3 Data Mining Application 

With the outgrowth of different kinds of organizations spanning over several 

continents, the type of data is diversifying. The diversification of such data has led to 

the application of data mining in the following sectors.  

 Business sector: Data mining is used for analyzing performance, profitability 

index, and customer feedback evaluation to aid in future business decisions.  

 Marketing and retailing sector: Data mining provides to accurate information 

regarding customer purchase trends, top selling products, so that the retail-
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store managers are able to identify their loyal customers, and providing 

discounts and arranging shelves according to customer requirements. 

 Bio-informatics: Data mining accumulates the medical records of the patient 

to develop a relationship between the disease and the effectiveness of 

treatment, assessment of genomic and proteomic data in bio medical field.  

 Climatology: Data mining is assessed the weather conditions over a period of 

time to predict future meteorological patterns for determining natural 

calamities like cyclone and also weather forecasting.  

 Banking and Finance: Data mining is assessed the individual banking records 

to generate different marketing strategies for a target customer segment, loan 

approval, stock forecasting, checking different kinds of fraud and money 

laundering.  

 Security and data integrity: Data mining can be used to monitor different 

systems and raises alarm whenever any kind of security breach or intrusion is 

detected. It can help in identifying the reason for security problems in firewall.  

 E-Commerce: Data mining techniques are used in ecommerce to analyze 

customer search patterns to promote up sale and cross sale.  

 Forensic and criminal investigation: Data mining technique is used in forensic 

and criminal department to assess previous criminal records in order to 

identify the criminal, and to determine the crime pattern and sentiments of the 

accused.  

 Government records: Data mining technique is used in government record. For 

generating citizen specific data which can include anything starts form 

employment record till medical history, law enforcement, profiling tax 

cheaters.  

 Cloud computing: Today cloud computing can be considered as one of the 

major source of every kind of data. Moreover, cloud servers are fast, reliable, 

efficient and secure. These servers reduce the cost of infrastructure of 

individual. So, KDD techniques and different kinds of data mining algorithms 

can even create different search patterns and applications for finding any 

information which remains hidden in unstructured data [5]. 
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2.2 Classification 

Data mining techniques are classified into predictive and descriptive 

categories. These two methods are used to extract hidden pattern from huge amount of 

data. Classification is the process of converting the data records into set of classes. 

Classification technique is one automatically technique capable of discovering 

understandable valid, useful, unknown and neoteric information from huge databases 

of various applications. 

  Classification is a form of data analysis that can be used to extract models 

describing important data classes or to predict future data trends. Classification is one 

of data mining approaches which are based on supervised learning. The objective of 

classification is to reduce detail and diversity of data and resulting information 

overwork by grouping similar data.  

Classification involves predicting a certain outcome based on a given input. In 

order to predict results, it needs to fetch the data already available. Based on this data, 

the records are classified. There are many classification algorithms that include the 

support vector machine (SVM), neural networks, naive bayes and decision tree [6]. 

 

2.2.1 Decision Tree  

Decision Tree is a stream graph like tree structure is one of a famous 

procedure for expectation and navigation. Choice Tree has been utilized widely by the 

vast majority of specialists in view of its straightforwardness and conceivability to 

reveal little or huge information structure and anticipate the worth. Choice Tree 

classifiers are utilized in information mining to deliver trees in the wake of 

concentrating on the preparation set and will be utilized to make expectations. Choice 

tree classifiers are one of the respected and compelling devices for order. 

Ordinarily, choice tree classifiers have a tree-like construction what begins 

from root credits, and finishes with leaf hubs. It likewise has a few branches 

comprising of different qualities, the leaf hub on each branch addressing a class or a 

sort of class conveyance. Choice tree calculations make sense of the relationship with 

credits, and the near meaning of qualities. The advantage of choice trees are that they 

portray rules which could basically be perceived and deciphered by clients, don't 

require complex information arrangement, and do well for mathematical and all out 

factors. The center calculation for building choice trees is called ID3 [11]. 
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2.2.2 Artificial Neural Network  

Artificial Neural Network (ANN) is seemingly one of the well-known 

procedures utilized in instructive information mining. Brain network gets signals 

through neural connections in the dendrites. As ANN approach, when are sufficient 

(over edge), the neuron is initiated and the sign on the axon is created. This sign can 

be shipped off different neurotransmitters and may initiate different neurons. 

Counterfeit Neural Network is by and large made from input (neurotransmitters) that 

are increased by weight (the strength of each sign) then, at that point, determined by a 

numerical capability that decides the initiation of the neuron to create a result. The 

upside of brain network is that it can possibly recognize all potential communications 

between indicator factors. Brain organization could likewise do a total identification 

without having any uncertainty even in complex nonlinear connection among reliant 

and free factors. Subsequently, brain network method is chosen as one of the most 

mind-blowing forecast methods [11]. 

 

2.2.3 Logistic regression  

            Logistic regression as one more strategy in AI is utilized to decide the impact 

of at least one free variables(x) to one ward variable(y) that is a twofold in nature.  

Measures factors are utilized: - the reliant variable is a fake variable that ought to have 

just two other options, like yes or no, 1 or 0 [11]. 

 

2.2.4 Naive Bayes  

            The Naive Bayes algorithm is a straightforward probabilistic classifier which 

depends on Bayes hypothesis with solid and credulous freedom suspicions. Credulous 

Bayes is one of the inductive learning calculations that is viable and effective for AI 

and information mining. These calculations utilize the Bayesian likelihood of 

foreseeing the likelihood representing things to come in light of previous experience. 

It is one of the most fundamental order procedures with different applications in email 

spam discovery, individual email arranging, record arrangement, physically 

unequivocal substance recognition, language identification and opinion location. 

Regardless of the gullible plan and misrepresented suppositions that this strategy 

utilizes, Naive Bayes performs well in numerous complicated certifiable issues. Naive 

Bayesian model is not difficult to work, with no muddled iterative boundary 

assessment which makes it especially helpful for extremely huge datasets. Regardless 
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of its straightforwardness, the Naive Bayesian classifier frequently does shockingly 

well and is broadly utilized in light of the fact that it frequently outflanks more 

modern grouping strategies. 

                Credulous Bayes calculation is exceptionally versatile and requires various 

boundaries direct in the quantity of factors. A Naive Bayes classifier is a 

straightforward probabilistic classifier in view of applying Bayes' hypothesis (from 

Bayesian measurements) with solid (credulous) freedom suspicions. In 

straightforward terms, a guileless Bayes classifier expects that the presence (or 

nonattendance) of a specific component of a class is irrelevant to the presence (or 

nonappearance) of some other element. A few schools and colleges have embraced 

criticism examination framework involving different models in information mining to 

further develop understudy maintenance and to channel understudies to courses and 

projects that the foundations judge most appropriate [11].  

 

2.2.5 Support Vector Machine  

            Support Vector Regression is the forecast kind of Support Vector Machine 

which appoints support vectors to isolate highlights. SVMs are portrayed as a bunch 

of related directed learning procedures utilized for characterization and relapse. They 

are individual from a group of summed up direct characterization. In this manner, 

SVM is otherwise called a Maximum Margin Classifiers. SVM depends on the 

Structural gamble Minimization (SRM). SVM map input vector to a higher layered 

space where a maximal isolating hyper plane is developed. Two equal hyper planes 

are developed on each side of the hyperplane that different the information. The 

isolating hyperplane is the hyperplane that amplify the distance between the two equal 

hyperplanes. In grouping stage, addition of classes might cause the decrease of 

progress rate in SVM. Be that as it may, it tends to be utilized for 2-class issues [11].  

 

2.2.6 Random Forest  

               Random forest is an assortment of choice trees developed with some 

component of irregular decision. Arbitrary woodland is a gathering learning technique 

for arrangement, in which it develops numerous of unpruned grouping trees in the 

preparation stage, by bootstrap testing strategy on the preparation information. A few 

fascinating issue have been inspected utilizing irregular woods and it is obvious that 

this strategy has critical potential in giving valuable characterization model. The last 
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anticipated yield for an irregular chose highlight is given by finding the mean from all 

unpruned order trees in the testing stage [11]. 

 

2.2.7 K-Nearest Neighbor  

              The k-Nearest Neighbor algorithms (k-NN) arrange objects in view of the 

adjoining preparing models in the component space. K-NN is a sort of case based 

learning, or sluggish realizing, where the capability is just approximated close by and 

the whole computation is deferred fully expecting grouping. The principal issue of k-

NN calculation is that its precision can be completely demolished by the presence of 

boisterous or improper elements. Similarly, its exactness becomes sad in the event 

that the component offset are not solid with their significance [11]. 

 

2.2.8 Multiple Regressions  

               Regression is a factual technique to distinguish the connection between the 

factors present in the information. It fundamentally centers on the connection between 

the reliant variable and free factors which is generally called as indicators. It assists 

with understanding the progressions happen in the worth of ward variable when 

anybody of the free factors is changed. By utilizing the worth of the autonomous 

variable, a condition is figured out which contains the free factors alongside certain 

coefficients and the incline esteem. There are of relapse strategies. One such is direct 

relapse method which is fundamentally utilized for expectation. The direct relapse is 

utilized to inspect the connection between one ward variable and at least one free 

factors [11].  

 

2.2.9 Stochastic Gradient Descent Binary Classifiers  

 Stochastic Gradient Descent (SGD) has acquired ubiquity for settling 

enormous scope managed AI issues. It gives a fast technique to limiting various 

misfortune works and is relevant to Support Vector Machine (SVM) and Logistic 

enhancements. Anyway SGD doesn't give a helpful halting measure. For the most part 

an ideal number of emphases over the information might be resolved utilizing held 

out information. SGD has ended up being an extremely viable strategy for preparing 

AI calculations. It has by and large been found to give a huge lessening in preparing 

time without forfeiting exactness. SGD can be applied to standard raised misfortune 

capabilities with regularization terms with great impact, however Diab recommended 
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utilizing SGD without the typical regularization term and playing out the 

regularization with early halting. This has turned into a broadly rehearsed approach 

and is carried out by separating the preparation set into disjoint pieces comprising of 

another preparation set and an approval set. The benefit of Stochastic Gradient 

Descent is that it is proficient and simple to carry out contrasted with other AI models 

like profound learning. In any case, the faults of Stochastic Gradient Descent are that; 

requires various hyperparameters like the regularization boundary and the quantity of 

cycles and is delicate to highlight scaling [11]. 

 

2.3 Evaluation of Student Achievement 

Appraisal and assessment methodologies depend on the commonplace 

educational program assumptions and on the accomplishment level portrayals and 

classes in the accomplishment outline. Evaluation and assessment systems are 

fluctuated in nature, controlled throughout some undefined time frame and intended to 

give open doors to understudies to exhibit the full scope of their learning. Moreover, 

educators will utilize both their expert judgment and understudy perceptions in 

assessing explicit models and accomplishment. 

A perplexing arrangement of appraisal, assessment, and revealing, which 

guarantees that understudies have a precise impression of what is generally 

anticipated of them scholastically consistently. 

Data accumulated through an evaluation assists educators with deciding 

understudies' assets and shortcomings as well as their general figuring out obviously 

material. Furthermore, an evaluation assists instructors with changing their training 

techniques to guarantee the greatest measure of viable learning for every understudy. 

An evaluation is the most common way of social occasion data from different 

items, perceptions and discussions that precisely reflects how well an understudy is 

accomplishing the educational program assumptions in a course. 

As a feature of an evaluation, educators give understudies graphic criticism 

that directs their endeavors towards progress. Assessment alludes to the most common 

way of passing judgment on the nature of understudy work based on laid out models, 

and doling out a worth to address that quality. In Ontario optional schools, the worth 

doled out is as a rate grade. 
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To guarantee that appraisal and assessment are legitimate and dependable, and 

that they lead to the improvement of understudy learning, educators should utilize 

appraisal and assessment methodologies which: 

 address both what students learn and how well they learn; 

 are based both on the categories of knowledge and skills and on the 

achievement chart descriptions given in Ministry 

 are varied in nature, administered over a period of time, and designed to 

provide opportunities for students to demonstrate the full range of their 

learning; 

 are appropriate for the learning activities used, the purposes of instruction, and 

the needs and experiences of the students; 

 are fair and transparent to all students; 

 ensure that each student is given clear directions for improvement; 

 promote students’ ability to assess their own learning and to set specific goals; 

 are communicated clearly to students and parents at the beginning of the 

course and at other appropriate points throughout the course [10]. 

Student’s marks are calculated using the following breakdown: 

The balance of the weighting of the categories of the achievement chart 

throughout the course is: 

Knowledge:          25%                                              Communication: 25% 

Thinking/Inquiry: 25%                                              Application:        25% 

  

Breakdown of Course Evaluation: 

  Term 1 Term 2 Cumulative 

    

    

Mini Responses/Assignments Written

 Responses 

Oral Presentations/Debates Observati

on/Conversations Experiential  
 

30% 40%   
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Final Exam     15% 

Final Independent Study Project     15% 

TOTAL 30% 40% 30% 

 

2.4 The Achievement Chart 

The Ontario educational program for Grades 1 to 12 includes content 

guidelines and execution norms. Appraisal and assessment will be founded on both 

the substance norms and the presentation guidelines. The substance guidelines are the 

educational program assumptions distinguished for each subject and discipline. They 

depict the information and abilities understudies are supposed to create and exhibit in 

their group work, on tests, and in different exercises on which their accomplishment is 

surveyed and assessed. 

There are two arrangements of educational program assumptions - by and 

large assumptions and explicit assumptions. The general assumptions portray overall 

terms the information and abilities that understudies are supposed to show toward the 

finish of each grade or course. The particular assumptions portray the normal 

information and abilities more meticulously. Taken together, the generally and 

explicit assumptions address the commanded educational plan - the substance 

principles. 

The exhibition guidelines are illustrated in the accomplishment diagram that 

shows up in the rudimentary and optional educational program archive for each 

subject or discipline. The accomplishment graph for each subject/discipline is a 

standard territory wide aide and is to be involved by all educators as a system inside 

which to survey and assess understudy accomplishment of the assumptions in the 

specific subject or discipline. It empowers educators to make steady decisions about 

the nature of understudy learning in light of clear execution principles and on a group 

of proof gathered over the long run. It likewise gives educators an establishment for 

growing clear and explicit input for understudies and guardians [10]. 
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2.4.1 Evaluation/Assessment of Learning 

Evaluation alludes to the most common way of passing judgment on the nature 

of understudy learning based on laid out execution principles and relegating a worth 

to address that quality. Assessment precisely sums up and imparts to guardians, 

different educators, managers, foundations of additional schooling, and understudies 

themselves how understudies know and can manage regard to the general educational 

program assumptions. Assessment depends on evaluation of discovering that gives 

proof of understudy accomplishment at key times all through the grade/course, 

frequently toward the finish of a time of learning. 

All educational plan assumptions should be represented in guidance and 

appraisal, however assessment centers on understudies' accomplishment of the general 

assumptions. An understudy's accomplishment of the general assumptions is assessed 

based on their accomplishment of related explicit assumptions. The general 

assumptions are expansive in nature, and the particular assumptions characterize the 

specific substance or extent of the information and abilities alluded to in the general 

assumptions. Educators will utilize their expert judgment to figure out which explicit 

assumptions ought to be utilized to assess accomplishment of the general 

assumptions, and which ones will be represented in guidance and appraisal yet not 

really assessed. 

Educators utilize an assortment of evaluation systems to evoke data about 

understudy learning. These systems are located and incorporate perceptions, 

understudy educator discussions, and understudy items. 

Teachers gather information about learning by: 

 designing tasks that provide students with a variety of ways to demonstrate 

their learning;  

 observing students as they perform tasks; 

 posing questions to help students make their thinking explicit; 

 engineering classroom and small-group conversations that encourage students 

to articulate what they are thinking and further develop their thinking [10]. 

 

2.4.2 Determining a Report Card Grade 

Teachers will consider different contemplations prior to settling on a 

conclusion about the grade to be placed on the report card. The instructor will 
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consider all proof gathered through Triangulated Assessment techniques which 

include: perceptions, discussions, and understudy items (tests/tests, tasks for 

assessment). The educator will think about the proof for every one of the tests/tests 

and tasks for assessment that the understudy has finished or presented, the quantity of 

tests/tests or tasks for assessment that were not finished or submitted, and the proof of 

accomplishment that is accessible for every general assumption for a subject in a 

specific grade or course. Furthermore, the instructor will look at that as some proof 

conveys more noteworthy load than other proof; for instance, some exhibition errands 

are more extravagant and uncover more about understudies' abilities and information 

than others [10]. 

 

2.4.3 Learning Skills and Work Habits 

The development of learning skills and work habits is an integral part of a 

student’s learning. To the extent possible, however, the evaluation of learning skills 

and work habits, apart from any that may be included as part of a curriculum 

expectation in a course, should not be considered in the determination of a student’s 

grades. Assessing, evaluating, and reporting on the achievement of curriculum 

expectations and on the demonstration of learning skills and work habits separately 

allows teachers to provide information to the parents and student that is specific to 

each of these two areas. 

The advancement of acquiring abilities and work propensities is a necessary 

piece of understudy learning. Surveying, assessing, and writing about the 

accomplishment of educational plan assumptions and on the show of acquiring 

abilities and work propensities independently permits instructors to give data to the 

guardians and understudy that is well defined for every one of the two areas of 

accomplishment [10]. 

The acquiring abilities and work propensities are assessed and detailed as follows: 

E – Excellent, G – Good, S – Satisfactory, N – Needs Improvement 
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Learning Skills 

and Work Habits 

 

 

 

Sample Behaviours 

Responsibility The student: 

• fulfils responsibilities and commitments within the 

learning environment; 

• completes and submits class work, homework, and 

assignments according to agreed-upon timelines; 

• takes responsibility for and manages own behaviour. 

Organization The student: 

• devises and follows a plan and process for completing 

work and tasks; 

• establishes priorities and manages time to complete tasks 

and achieve goals; • identifies, gathers, evaluates, and uses 

information, technology, and resources to complete tasks. 

Independent 

Work 

The student: 

• independently monitors, assesses, and revises plans to 

complete tasks and meet goals; 

• uses class time appropriately to complete tasks; • follows 

instructions with minimal supervision. 

Collaboration The student: 

• accepts various roles and an equitable share of work in a 

group; 

• responds positively to the ideas, opinions, values, and 

traditions of others; 

• builds healthy peer-to-peer relationships through personal 

and media-assisted interactions; 

• works with others to resolve conflicts and build consensus 

to achieve group goals; 

• shares information, resources, and expertise and promotes 
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2.5 Related Work 

  In 2019, I. Y. Panessai and M. M. Lakulu [7] presented the student academic 

performance (PSAP) system. This system analyzed the student performance during 

present semester. This system allowed the lecturer to monitor their students' academic 

performance as well as to predict students' grade for the course before the student is 

undertaking the final exam. For student performance prediction, this system used the 

ID3 and C4.5 classification algorithm. 

  In 2019, D. Aggarwal, S. Mittal and V. Bali [8] compared the outcomes of six 

different classifiers to identify those students who have high probability to have 

reappear in some of the courses, by doing predictive analysis. The author compared 

critical thinking to solve problems and make decisions. 

Initiative The student: 

• looks for and acts on new ideas and opportunities for 

learning; 

• demonstrates the capacity for innovation and a 

willingness to take risks; • demonstrates curiosity and 

interest in learning; 

• approaches new tasks with a positive attitude; 

• recognizes and advocates appropriately for the rights of 

self and others. 

Self-regulation The student: 

• sets own individual goals and monitors progress towards 

achieving them;  

• seeks clarification or assistance when needed; 

• assesses and reflects critically on own strengths, needs, 

and interests; 

• identifies learning opportunities, choices, and strategies to 

meet personal needs and achieve goals; 

• perseveres and makes an effort when responding to 

challenges. 
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the accuracy of six education data mining (EDM) techniques to identify those 

students, who are likely to have reappear in course at an early stage, so that action can 

be taken to minimize the rate of failure at the end of course. These six EDM 

techniques are Naive Bayes, Logistic Regression, Multilayer Perceptron, Support 

Vector Machine, J48 Decision Tree and Random Forest. These six techniques were 

evaluated on the data set collected from three different colleges in Assam state of 

India. 

  In 2021, H. Yuliansyah and M. Wibowo [9] presented a prediction model for 

students' on-time graduation using the C4.5 algorithm by considering four features, 

namely the department, GPA, English score and age. This system was completed in 

three stages: data pre-processing, data processing and performance measurement. This 

predicting scheme made the prediction based on the department of study, age, GPA, 

and English proficiency. The results of this study have successfully predicted students' 

graduation. This result is based on the data of students who graduated in 2008-2014. 

The prediction performance result achieved 90% of accuracy using 300 testing data. 
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CHAPTER 3 

STUDENTS’ RESULT CLASSIFICATION USING C4.5 

DECISION TREE 

 

C4.5 is an algorithm which is consumed to pursue a choice tree settled by 

Ross Quinlan. C4.5 is a stipend of Quinlan's previous ID3 calculation. The choice 

tree created by C4.5 can be exhausted for characterization. 

 

3.1 Introduction to Decision Tree 

A decision tree is a list expressed as a repeatable divider of the event space. 

The choice tree contains knocks that method a root tree, sense it is an engaged tree 

with a knocks called "source" that has no gotten edges. Any remaining knocks 

precisely have one outside point. A knock with leaving verges is called an internal or 

really take a look at knocks. All additional knocks are called fronds (otherwise called 

hopeless or choice knocks). In a choice tree, each inside knock isolates the 

solicitation region into at least two sub-places delivering to a guaranteed discrete 

capability of the record highlights ethics. In the humblest and continuous occasion, 

each really look at concentrates on a main quality, to such an extent that the case 

region is partitioned by the attributes esteem. On account of computerized credits, the 

condition gives to a series. Every foliage is assigned to one class expressive the 

reasonable objective worth. On the other hand, the leaf might grasp a probability 

vector delegate to the probability of the point quality having a definite worth. Cases 

are ordered by steering them from the wellspring of the tree hopeless to a leaf, as per 

the consequence of the assessments along the track. 

In occasion of computerized credits, choice trees can be understood 

deciphered as a get-together of overexcited level surface. Normally, leaders favour 

less hard choice trees, as these are extra reasonable. The tree trouble has on its 

accuracy and is clearly estimated by the suspending conditions utilized and the 

trimming strategy utilized. Choice tree enlistment is painstakingly related to manage 

financial planning. Each track from the wellspring of a choice tree to single of its 

twigs can change into a standard fundamentally contacting the really takes a look at 

along the track. It shapes the fore runner piece and accepts the foliage’s class forecast 
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as a classification esteem to grow its unequivocal quality to a human administrator, 

and conceivably its exactness. 

Choice tree calculations have been used for characterization in many spaces, 

like medication, business assessment, stargazing, and sub-atomic innate science [14]. 

 

3.2 The Hierarchical Nature of Decision Trees 

 A tree structure is a way of representing the hierarchical nature of a structure in a 

graphical form. It is named a “tree structure” because the classic representation resembles 

a tree, even though the chart is commonly upside down matched to an actual tree, with the 

“root” at the top and “leaves” at the bottom [15]. 

 

3.3 Appropriate Problems for Decision Learning 

Tree learning strategies have been perceived with genuinely clashing 

capacities and need; choice tree learning is regularly greatest coordinated to issues 

with the following appearances: 

 Events are indicated by property estimation couples. Events are characterized 

by a stable normal of qualities and their ethics. The simplest condition for 

choice tree learning is the point at which each credits continues on few 

disjoint potential qualities. Be that as it may, delays to the fundamental 

calculation license overseeing genuine esteemed qualities as fine. 

 The objective capability has unmistakable creation ethics. Choice tree 

techniques plan to learning capabilities with at least two potential result values. 

It has more advances in expansions by permitting the learning objective 

capabilities with genuine esteemed yield. 

 Disjunctive portrayals might be required. As indicated by the above notes, 

choice trees clearly mean disjunctive terms. 

 Despite the fact that readiness information might incorporate blunders, choice 

tree learning strategies are solid to botches, the two slip-ups in orders of the 

arrangement models and errors in the trademark esteems that make sense of 

these models. 

 The readiness information might incorporate vanished values while choice 

tree strategies can be exhausted in any event, when some planning models 

have endless qualities. 
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 Choice tree techniques can be consumed in any event, when some 

arrangement models have endless qualities. Numerous commonsense 

difficulties have been laid out to reasonable these attributes. Choice tree 

learning has accordingly been valuable to troubles, for example, hardware 

blames their source and advance applications by their likelihood of evasion on 

costs. Such issues in which the errand is to order models into one of a 

different arrangement of potential gatherings are frequently alluded to as 

grouping challenges [14]. 

 

3.4 Decision Tree Induction 

The decision tree is a tree structure in which the internal node represents the 

test of the attribute and the branch refers to the test result, and the leaf node holds the 

class label. Types of decision tree classifier are ID3, C4.5, CART, CHAID, MARS, 

and conditional inference trees. Decision trees are easy to use, understand and 

explain due to generate rules through them. It requires very little efforts to prepare 

and produce. It provides strategic answers to uncertain situations. But, training for 

decision trees is very expensive and is very costly to improve efficiency [12]. 

C4.5 (a replacement of ID3), which switched a benchmark over completely to 

which managed learning calculations are frequently looked at. C4.5 take on a covetous 

(i.e. non-backtracking) technique in which choice trees are implicit a high-low 

recurrent separation and-vanquish way. Most calculations for choice tree enlistment 

likewise follow such a high-low methodology, what begins with a planning organized 

of tuples and their connected class marks. The arrangement set is rehash parceled into 

lesser subsets as the tree is being developed [12].  

 

3.4.1 C4.5 Decision Tree Algorithm 

C4.5 is an extension of ID3 (Iterative Dichotomiser). This algorithm is used to 

handle continuous and discrete values [13]. C4.5 algorithm is as follows: 

Algorithm: Generate_decision_tree. Generate a decision tree from the training tuples 

of data partition D. 

Input: 

(1)  Partition (Dataset D) 

(2)  If (all records in D are of the same class) then retrun; 

(3)  Compute the splits for each attribute; 
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(4)  Choose the best split to partition D into D1 and D2; 

(5)  Partition (D1); 

(6)  Partition (D2); 

Output: A decision tree. 

Method: 

(1) create a node N; 

(2) if tuples in D are all of the same class, C then 

(3) return N as a leaf node labeled with the class C; 

(4) if attribute list is empty then 

(5) return N as a leaf node labeled with the majority class in D; // majority voting 

(6) apply Attribute_selection_method (D, attribute_list) to find the “best” 

splitting_criterion; 

(7) label node N with splitting_cirterion; 

(8) if splitting_attribute is discrete-valued and multiway splits allowed then //not 

restricted to binary trees 

(9) attribute_listattribute_list-splitting-attribute; //remove splitting_attribute 

(10) for each outcome j of splitting_criterion //partition the tuples and grow 

subtrees for each partition 

(11) let Dj be the set of data tuples in D satisfying outcome j; //a partition 

(12) if Dj is empty then 

(13) attach a leaf labeled with the majority class in D to node N; 

(14) else attach the node returned by Generate_decision_tree (Dj, 

attribute_list) to node N; endfor 

(15) return N; 

 

3.4.2 Attribute Selection Measure Method 

The C4.5 algorithm is the modified version of ID3 algorithm which picks 

breaking qualities from a dataset with the most elevated data gain. Contribution to 

C4.5 includes of an assortment of planning cases D, each having a tuple of values for 

a steady arrangement of traits A= {A1, A2, …, Ak} and a class quality. This is 

displayed as continuous or detached by whether its qualities are computerized or 

typical. 

The basic calculation for choice tree enlistment is understanding calculation 

that ideas choice trees in a high-low recurrent split-and-overcome way. A choice tree 
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can be exhausted to sort a model by starting at the tree and influencing through it until 

a leaf hub which gives the characterization of the occasion. Choice trees are strong 

and well known devices for order and expectation.  

Choice tree age includes of two stages. Data gain (or entropy decrease) is 

picked as credits for the ongoing hub. 

The normal data (entropy) expected to order a tuple in D: 

                                                                              

                               (3.1) 

 

Let pi is the likelihood that an erratic tuple in D has a place with class Ci and 

m is the amount in class name. A log capability to the base 2 is utilized, on the 

grounds that the data is encoded in bits. The data is grounded on the extents of tuples 

of each class. 

Information needed (after using attribute A to split D into v partitions) to 

classify D: 

                                                                              (3.2) 

where InfoA(D) is the predictable information of each attribute in data D and v is 

types of data in that attribute. Information gained by diverging on attribute A. The 

term of |𝐷j|/|D| performances as the weight of the jth separation. The lesser the 

predictable information needed, the larger the purity of separations. 

 

                                                                                                                                 (3.3)   

In other words, Gain (A) is the anticipated decline in entropy produced by 

expressive the worth of quality A. The calculation works out the data gain of each 

characteristics. 

The trait with the greatest data gain is chosen as the assessment quality for the 

ongoing hub. A hub is fabricated and ordered with the property, divisions are 

produced for each worth of the trademark, and the models are parted as needs be. 

The information gain measure is used to select the test attribute at each node 

in the tree. Such a measure is the goodness of split. The attribute with the maximum 

information gain is chosen as the attribute for the current root node. 
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An arithmetical property which is called data gain is exhausted. The one with 

the greatest data (data being the best helpful for grouping) is picked. To depict gain, 

an impression from material hypothesis called entropy is first acquired. Entropy 

measure the amount of impression in a trademark. 

The idea of greatest data gain is utilized in the C4.5 calculation to conclude 

which trait to choose. In the event that a trait has a different incentive for each record, 

this quality will hold the most elevated data gain and the readiness set will be 

partitioned by these credits. Such partition in the readiness information is pointless 

and C4.5 uses the Gain Ratio to stay away from this. Quinlan demonstrated that the 

increase proportion model is strong and commonly gives a congruity better decision 

of check property [2]. 

Expect a bunch of readiness occasions D and quality A, with esteem 

(A1,A2,… ,Am) utilized for the root assuming the choice tree, partitions C into 

subsets (A1,A2,… ,Am) where Di remembers those items for D that have esteem An 

of Ai. SplitInfo for each property is figured in condition 3.4. 

 

                    (3.4) 

(𝐷) is the information due to the split of D on the basis of the value of the 

categorical attribute A. GainRatio for each attribute may be computed by equation 

3.5. Attribute that yields the largest GainRatio is chosen for the decision node [13]. 

 

          (3.5) 

 

3.4.3 Filling in Missing Values 

In some cases, a portion of the upsides of highlights or traits may not be 

accessible. In such cases, taking care of the benefits of missing characteristics should 

be taken into account. There are a number of ways: 

 Overlooking any occasion with a missing worth of a characteristic. This will 

diminish the quantity of accessible examples. 

 Filling in with the most conceivable worth of the property with missing worth of 

the occasion. 

 Joining the results of arrangement utilizing every conceivable worth as per the 

likelihood of that esteem 
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CHAPTER 4 

SYSTEM DESIGN AND IMPLEMENTATION 

 

The system presents the study for classification of student data classification 

by using decision tree algorithms; C4.5. There are various classification algorithms. 

Among them, decision tree algorithm is a tree like structure. It is well-known 

algorithm and it works well in the area of diagnosis problems and decision support 

systems. 

 

4.1 System Design 

In this system, the entire dataset is haphazardly isolated into two 

fundamentally unrelated sets: a planning set and a really take a look at set. 66% of the 

information are commonly utilized as the arrangement set, and the leftover 33% is 

utilized as the actually look at set. The arbitrary is finished with k cycles. As per 

irregular strategy, planning set is brought into the framework. The imported readiness 

set is prepared to fabricate the choice tree model to get the most extreme rule length, 

how much guidelines are made, and the absolute number of condition checks to group 

the entire arrangement set as results from the inferred model by C4.5 calculation. And 

afterward the check put is consumed to check the model together to get exactness 

assessment.  

Trial results from both planning and checking stages are utilized to look at the 

changed information scope of informational collection with C4.5 calculation. As the 

planning stage results, the all-out number of leaves of choice tree addressing the 

complete number of rules created by C4.5 calculation, the most extreme profundity 

the choice tree addressing the greatest length of the principles, the all-out number of 

hubs addressing the condition check expected to group the entire readiness set and 

handling time addressing the time expected to fabricate the model are gotten from 

every cycle. Every one of readiness results is determined to make execution 

assessment. As the checking stage, the typical precision assessment from every cycle 

is utilized to analyze execution of each testing. For investigation reason, arbitrary 

emphasis runs are performed on each dataset. System flow diagram is shown in 

Figure 4.1. An emphasis which is run for one dataset is performed as follows: 
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 Setp1: Original dataset is randomly separated into two mutually exclusive sets: 

a preparation set and a check set. Typically, two-thirds of the facts are used as 

the preparation set, and the remaining one-third is used as the check set. 

 

 

Figure 4.1: System Flow Diagram 

 

 Setp2: The system implements the algorithm on the preparation set to 

construct the model and checks on the checking set to estimate accuracy. 

 Setp3: For testing algorithm, the system produces preparation results from the 

model in preparation phase, and divides the number of exact classification to 

the element size of the check set to estimation accuracy in checking phase. 

 Setp4: Step 2 and step 3 have to be done until each part is left one time for 

checking set. 

After all these iterations, the preparation results and the accuracy estimations 

obtained from iterations are averaged. The resulting average results are used to 

compare each testing.  
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4.2 Dataset of Student Data in Sittway, Rakhine State 

In this study, there are 1 class labels and 17 attributes in the classification 

process. The student activities dataset contains 1000 instances and 18 attributes. Each 

of the characteristics is assigned value as shown in table 2. The larger the value of 

attribute, the greater the likelihood of malignancy. There are two types of classes in 

dataset: benign (It does not invade nearby tissue or spread to other parts of the body), 

or malignant (It is serious and likely to spread other parts of the body). Attributes and 

values used in the preparation datasets are shown in Table 4.1. 

 

Table 4.1. Attributes Name and Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Attribute Names Attribute Values Data  types 

1. Gender male, female Categorical 

2. Pretest condition  

(Six Subjects) 

A, B, C, D, E Categorical 

3. First test condition  

(Six Subjects) 

A, B, C, D, E Categorical 

4. Attendance A, B, C, D, E Continuous 

5. Do homework  usually, often, rarely Categorical 

6. Do exercise  usually, always, never, 

often 

Categorical 

7. Do homework  usually, always, never, 

often, rarely 

Categorical 

8. Status Pass, Fail Categorical 
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4.3 Classifier Accuracy Measure  

Using the readiness set to spring a classifier or expert and approximating the 

exactness of the guaranteeing learned model can result in questionable overoptimistic 

assessments because of overspecialization of the concentrating on calculation to the 

information. The precision of a classifier on a given check set is the level of check set 

tuples that are accurately grouped by the classifier. 

The disarray grid is a catalyst instrument for inspecting how well a classifier 

can distinguish tuples of different classes. Given m classes, a disarray lattice is a table 

of at littlest size m by m. A passage, CMi, j in the principal m lines and m segments 

assigns the quantity of tuples of class I that was marked by the classifier as class j. For 

a classifier to have moral precision, ideally most prominent of the tuples would be 

indicated along the inclining of the disarray grid, from passage CM1,1 to section 

CMm, m, with the rest of the doors being close to nothing. Figure 4.2 represents 

confusion matrix for multi-classes. 

                     

Figure 4.2. Confusion Matrix for Accuracy Test 

 

 Given two classes, genuine up-sides allude to the positive tuples (tuples of the 

primary class of interest) that were appropriately marked by the classifier, while 

genuine negatives are the negative tuples that were correct named by the classifier. 

Bogus positive tuples are the negative tuples that were botch marked. Essentially, 

bogus negatives are the positive tuples that were mistakenly named. These terms are 

reasonable while assessing a classifier's inclination. 

             Assuming how well the classifier can distinguish the positive tuples and how 

well it can perceive the negative tuples would have the option to be got to, then, at 

that point, the recall, precision, f-measure and specificity measures can be used 

respectively. Accuracy is the percentage measure of correctly classified instances for 

all instances. These measures are defined as 
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            Recall is the measure of positive instance that is correctly classified and it can 

be calculated by the following equation. 

                                                     

         Precision is the correctly classified instances for those instances that are 

classified as positive of the following equation: 

                                               

          F-measure is the combined matrix of precision and recall, i.e., it is harmonic 

mean of both. It shows how precise the classifier is and also how well the classifier is 

robust of the following equation: 

                                 

 Experimental result of the system is shown in Figure 4.3. 

 

Figure 4.3. Experimental Result of the System 
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4.4. System Implementation of System 

 The proposed student information processing and result prediction of Rakhine 

State are implemented by using C 4.5 Classification algorithm, and are developed by 

using C#.Net Language on Microsoft Visual Studio 2015 with Microsoft SQL Server 

2017 Express version Database engine. The login page of the proposed system has 

two portions (as shown in figure 4.4): Admin Portion (for data training, and pre-

calculation of  “InfoGain, SplitInfo, GainRatio, and so on”) and User Portion which is 

used to predict the result and to calculate the performance evaluation of the system.  

 

 

Figure 4.4: The Login Page of System 
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Figure 4.5: Main Page of Admin Side 

 

 In the main page of system, there are three main menu: “Load Training Data” 

menu, “Calculation Gain” menu, and “C4.5” menu. In “C4.5” menu contains two sub 

menus: “Calculate SplitInfo” menu and “Calculate GainRatio” menu is shown in 

figure 4.7. The calculation gain values of the “Gender” attribute is developed by using 

c# code development, and sample development code portion is shown in figure 4.6. 

This system has 17 attributes (gender, F_Myanmar, F_English, F_Maths, 

F_Chemistry, F_Physics, F_Bio_Eco, S_Myanmar, S_English, S_Maths, S_Physics, 

S_ Chemistry, S_Bio_Eco, attendance, do_Homework, do_exercise and 

by_heart_skill) to calculate the gain values, and recursive iteration will be made to get 

the optimal decision trees.  
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Figure 4.6. Sample C# Code Development for “Gender” Gain Value Calculation 

 

 

Figure 4.7. “C4.5” menu for “SplitInfo” and “GainRatio Calculation” 
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Figure 4.8. Sample Code Development for “SplitInfo” and “GainRatio” for 

Gender Attribute 

 

 In calculation of C4.5, the SplitInfo and GainRatio are needed to be iteratively 

calculated as needed to get better result. The sample c# code development of SplitInfo 

and GainRatio for the “Gender” attribute is shown in figure 4.8. And the following 

figure 4.9 is the main page of the user login section. In this page, the user can 

calculate and predict for the single data record and multiple data record (for accuracy 

evaluation purpose). For single data record prediction, the system supports multiple 

combo box to submit the testing data by the user. The system also supports for batch 

data processing by using the system supported button “Load Dataset to Test 

Accuracy”. 

 

Figure 4.9: Predict Student Result Process 
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CHAPTER 5 

CONCLUSION, LIMITATIONS AND FURTHER EXTENSIONS 

 

Data mining is the process of analyzing data from different perspectives and 

summarizing it into useful information. Classification is a data mining technique 

which addresses the problem of constructing a predictive model for a class attribute 

given the values of other attributes and some examples of records with known class. 

Decision tree is one of the most well-established classification methods. This study 

presents a C4.5 decision tree algorithm for student result prediction.  

This system presents a helpful prediction system for students who will sit for 

the final matriculation examination in Rakhine State. Based on the prediction and 

analysis result, the educational level of students will be trained and raised for better 

future results. If the school maintains more accurate data, the system’s performance 

will also increase. This system can partly help Rakhine matriculation students’ needs 

to pass examination successfully. 

 

5.1 Advantages of the System 

This system presents the study of C4.5 decision tree algorithm. The main 

advantages of this system  are performing the comparative study on three different 

amount of data set and building the decision trees with C4.5 algorithm. It helps the 

prediction on the student information in making decision to raise the educational 

sector of Rakhine state.  

 

5.2 Limitations and Further Extensions 

There are a few limitations in this study. This comparative study is only for 

students’ result Classification. Other educational problems can be implemented to this 

comparative study in its further extension. More algorithms may also be implemented 

in this system and hence student information features can be added in its further 

extension.  
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