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ABSTRACT 

 

 

 

Normalization, which is a systematic way of decomposing tables, is the most 

extensively used process for examining relational databases. Its purpose is to design 

a set of relational tables with the least amount of data redundancy possible while 

retaining consistency. It also prevents undesirable features like insertion, update, and 

deletion anomalies. Thus, it is important for students to correctly implement the 

database normalization process. However, some students may have trouble with 

database normalization, which can lead to data duplication and the creation of 

databases that are larger than they need to be, slowing access. From our preliminary 

survey, 60% among FTMK lecturers agree that normalization is the most difficult 

topic in database and 90% agree that students have difficulties in learning 

normalization topis. While 81% among students agree that normalization is a 

difficult topic and 22% agree that normalization is the most difficult topic in 

database. Due to this matter, our study proposed a normalization tool named as 

ArithmeticNorm. Our ArithmeticNorm tool provides an environment for learning 

normalization of relational database to give students an interactive hands-on 

experience in database normalization process. From a total of 32 ArithmeticNorm 

users, 93% found that our tool will increase their productivity and 84% agree that 

ArithmeticNorm system will be useful in their studies. 
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ABSTRAK 

 

 

Normalisasi, yang merupakan cara yang sistematik untuk menguraikan 

jadual, adalah proses yang paling banyak digunakan untuk memeriksa pangkalan 

data relasi. Tujuannya adalah untuk merancang satu set jadual hubungan dengan 

sekurang-kurangnya jumlah data yang mungkin dan kemungkinan mengekalkan 

konsistensi. Ia juga menghalang ciri yang tidak diingini seperti penyisipan, kemas 

kini, dan penghapusan anomali. Oleh itu, adalah penting bagi pelajar untuk 

melaksanakan proses normalisasi pangkalan data dengan betul. Walau 

bagaimanapun, sesetengah pelajar mungkin menghadapi masalah dengan normalisasi 

pangkalan data, yang boleh menyebabkan duplikasi data dan penciptaan pangkalan 

data yang lebih besar daripada yang mereka perlukan, melambatkan akses. Daripada 

tinjauan awal kami, 60% daripada pensyarah FTMK bersetuju bahawa normalisasi 

adalah topik yang paling sukar dalam pangkalan data dan 90% bersetuju bahawa 

pelajar mengalami kesukaran dalam mempelajari topis normalisasi. Walaupun 81% 

di kalangan pelajar bersetuju bahawa normalisasi adalah topik yang sukar dan 22% 

bersetuju bahawa normalisasi adalah topik yang paling sukar dalam pangkalan data. 

Oleh kerana perkara ini, kajian kami mencadangkan alat normalisasi yang dinamakan 

sebagai ArithmeticNorm. Alat aritmetik kami menyediakan persekitaran untuk 

pembelajaran normalisasi pangkalan data relasi untuk memberi pelajar pengalaman 

yang interaktif dalam proses dalam proses normalisasi pangkalan data. Daripada 

sejumlah 32 pengguna aritmetik, 93% mendapati bahawa alat kami akan 

meningkatkan produktiviti mereka dan 84% bersetuju bahawa sistem aritmeticnorm 

akan berguna dalam pengajian mereka. 
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CHAPTER I 

 

INTRODUCTION 

 

 

  

 

1.1 Project Background 

 

Data is essentially the plain facts and statistics collected during the 

operations of a business. They can be used to measure/record a wide range of 

business activities - both internal and external. While the data itself may not be 

very informative, it is the basis for all reporting and as such is crucial in business. 

 

Data normalization removes a variety of irregularities that might make 

data analysis more difficult. Anomalies might arise because of losing data, adding 

new information, or changing current data. Different benefits can be realized 

through other uses of the data and data analytics once the errors have been 

identified and eliminated from the system. Through data normalization, the 

information in a database can be formatted in such a way that it can be visualized 
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and analyzed.1 Without it, a business can collect all the data it wants, but most of it 

would go unused, taking up space and providing little value to the organization. As 

a result, while attempting to load an integrated conceptual model into a database 

management system (DBMS), several issues may arise. These inconsistencies are 

caused by relationships that are created straight from user views. 

 

There are several studies show the importance of database normalization 

and confirm the benefits of normalization for database. Mendjoge (2016) 

highlighted that it is critical for students to correctly implement the database 

normalization process. Codd (1970) confirm that the value of database 

normalization has been demonstrated and recommended in the literature for 

decades. While Ringlead (2019) highlighted that normalize your database before 

take action has numerous advantages for your sales. A database must be 

normalized to reduce redundancy (duplicate data) and ensure that only related data 

is stored in each table Li (2019). Winters (2021) said “normalization is important 

to protect data, correct data, and clean the database”. While Muñoz (2019) said “It 

is more crucial to organize your company or catalog information than it is to find 

that pair of socks in your drawer every morning”. Yee (2016) highlighted that the 

benefits of employing normalization are substantial, while the disadvantages are 

unavoidable in some situations. Normalization is important because it is extremely 

difficult to store items in a relational database that keeps the same information in 

many places Wikipedia (2018). 

 

Therefore, various methods for improving teaching and learning database 

normalization were designed and developed. ArithmeticNorm system gives 

students an interactive hands-on experience in database normalization process 

starts from 1NF, 2NF, and finally 3NF by using certain techniques to determine a 

set of keys that exist in the relational database schema and proceed with the 

process of normalization. The goal of this study was to overcome the lack of 

knowledge and the teaching strategy used to improve learning database 

normalization. 

 

 
1 Import.io. (May 2019).  
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1.2 Problem Statement 

 

This research starts with identifying problems and issues related to 

normalization. In this section, the problem statement was based on research 

materials such as journals or academic papers, and also preliminary findings 

through our survey.   

 

There has been a lot of research done to show the complexity in the 

database normalization process, and how this is a tough topic not just for new 

database designers and developers, but also for university students studying this 

process. In this regard, Shanardi (2018) confirmed that normalizing a database is 

a complex and tough topic since analysts must understand the database's 

purpose. Brumm (2017) highlighted that database normalization concept can be 

hard to understand. Narvekar et al. (2016) observed that while taking a database 

management course, students find the processes of normalization and the ideas 

of normal forms is difficult to. Cooper (2021) said, “I found normalization quite 

difficult early in my job, likely because of my lack of experience”. 

 

 

According to Georgiev, N. (2008), computer science students have 

difficulty learning the fundamentals or concepts of database normalization, and 

difficulties in motivating them to learn database normalization because the 

subject appears to students to be dry and tough. Wang et al. (2010) highlighted 

that, because of the dry and academic manner in which database normalization is 

presented in textbooks and classes, it can be tough to motivate students to learn 

normalization topics.  

 

 

Meanwhile, from our finding, normalization tends to be complex for 

new students and designer which could lead to difficulties that students face in 

learning database normalization. Thus, there are several problems that occur 

such as: 
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i. Lose interest and trust in programming. 

Due to that student may get poor database design, students will lose 

interest and trust in their programming and system they develop. Thus, that 

could lead students to do their work with less confidence. 

 

 

ii. Current normalization tools do not provide a clear understanding of 

normalization. 

Current algorithms that are used in available database normalization 

tools do not provide a clear understanding of normalization.  

 

 

iii. Current normalization tools do not provide a visual aid for normalization. 

The functional dependencies (FDs) that user input in available database 

normalization does not has data that show the user why his table needs to be 

separated into a set of tables. As a result, these tools do not provide a visual aid 

for normalization process. 

 

 

 

 

According to the teacher’s and student’s preliminary survey results that 

can be referred in Section 2.4, normalization was confirmed the toughest and the 

most difficult topic in the database subject for students and for teachers as well. 

From a total of 10 respected teachers who teach database subjects, majority of 

them have chosen that normalization is a difficult and tough topic. While from a 

total of 97 students who took database subject, 79 students have chosen that 

normalization is a difficult topic. This becomes our interest to help students in 

learning normalization.  
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1.3 Objective 

 

ArithmeticNorm system aims to overcome students’ difficulties that they 

face while learning database normalization, the objectives of this project are as 

follows:  

 

i. To investigate students’ and lecturers ‘opinions about normalization topic.   

ii. To develop a tool that help student visualize normalization. 

iii. To evaluate the suggested normalization tool that has been developed. 

 

 

 

 

1.4 Project Scope 

 

The scope of this study is related to the topic of normalization. In this 

section, the scope also includes target users and module of system as shown in 

Section 1.4.1 and 1.4.2 respectively. 

 

1.4.1 Target Users 

 

The target user of ArithmeticNorm are computer science students, 

database designers, and those who are interested in the educational 

purposes of database normalization as well. Thus, the position of user 

that the system has is divided into two which are: 

 

 

I. Student 

Students can register to the system and start learning 

database normalization and practice their own database as well. so 

that users allow to insert and delete tables that are in CSV format, 

delete or update profile that include image media data, and view 

exams results. 

 

II. Admin  

The administrator manages all functions in the system and 

manages media data as well that could be added, updated, or 
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deleted video and audio, do the functions that normal users have. In 

addition to getting an analysis of all users, tables, results, and media 

data. 

 

 

1.4.2 Modules of System 

 

There are 5 modules of ArithmeticNorm system which are: 

 

I. Registration Module 

This module will assist the student in registering and will 

make the manual registration process easier. 

 

II. Login module 

The authentication of user accounts will be aided by the login 

module. Users can access their accounts if they have a valid login 

username and password. 

 

III. Assessment Module 

This module will provide a testing environment where users 

can examine their knowledge gained in the database normalization. 

 

IV. Theoretical Module 

Theoretical module consists of theoretical explanations of 

normalization topics covering the normalization phase of the 

database design. 

 

V. Practice module 

This module will help students to practice database 

normalization through the system. ArithmeticNorm system guides 

students to perform a good database and normalize their table. 
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1.5 Project Significant 

 

Due to the difficulties in learning normalization, this study intended to 

help and give a visual aid to the student in learning normalization. The suggested 

prototype that this study with to develop will benefit the students in their study and 

also in their career therefore, most of them would like to check the normalize of 

their database or to normalize their database as well. 

 

According to the literature study table that will discover in Table 2.1, it 

has found that there are few commercial design tools are available to help 

students understand and learn normalization. These tools could be difficult for 

students to find out since it is not easily access. Therefore, ArithmeticNorm 

system expected to be more accessible, timely, and easy to understand by 

students in addition to solve student’s problems that shown in Section 1.3. 

 

 

 

1.6 Expected Output 

 

ArithmeticNorm system expected to assess students' normalization 

knowledge by providing self-test questions. The system expected to provide 

media data in the education field to teach student normalization theories. 

ArithmeticNorm system also expected to accept students' CSV files, and push 

students to think about how to normalize their table by guide them to correct 

answers, and generate 1NF, 2NF, and 3NF as output. Students may have to 

practice or test his/her table. 

 

 

 

 

 

 

 


