UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

AN APPLICATION OF FUZZY ANALYTIC NETWORK
PROCESS IN EVALUATING FACTORS AFFECTING THE
DIFFICULTIES IN LEARNING MATHEMATICS

NURUL FAZLIN BINTI AZIZ — (2020615276)
NOR ALIEYA FARHANA BINTI MOHD YUSOF — (2020490006)
(P19523)

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) (Mathematics)
College of Computing, Informatics and Mathematics

FEBRUARY 2024



ACKNOWLEDGEMENTS

By the grace of Allah, the Most Compassionate, the Most Merciful

Firstly, we are grateful to Allah S.W.T. for empowering us with the strength to
successfully accomplish this project.

We are extremely grateful to our supervisor, Puan Noraini binti Ahmad, for
dedicating her time, providing valuable advice, and offering guidance during the entire
duration of this project. The same goes to Dr. Nurul Liyana binti Abdul Aziz and Dr.
Noorehan binti Awang. Their invaluable guidance, support, and insightful feedback were

important and very useful during the project’s completion.

Next, we cannot express enough gratitude for the invaluable contribution of the
study group members. Provided us with essential tools and imparted crucial concepts and
offered unwavering mental and physical support throughout the completion of our research.
Their dedication to our research was a key factor in our study's success, for which we are

grateful.

Finally, we would like to extend our utmost gratitude to all those who participated
in completing the survey and generously spared their valuable time and insights. Without

their generous cooperation, this study would not be a success for us.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

ABSTRACT

CHAPTER 1: INTRODUCTION
1.1 Motivation
1.2 Problem Statement
1.3 Objectives
1.4 Significant and Benefit of Study
1.5 Scope and Limitation of Study
1.6 Definition of Terms

CHAPTER 2: BACKGROUND THEORY AND LITERATURE REVIEW
2.1 Background Theory
2.2 Related Research About Mathematical Difficulties

CHAPTER 3: METHODOLOGY
3.1 Basic Concept Fuzzy Set Theory
3.2 Triangular Fuzzy Number
3.3 Evaluation of Factors and Subfactors
3.4 Construction of Hierarchical Structure of Problem
3.5 Computation Local Weight of Factors
3.6 Computation of Interdependent Weight of Each Factors
3.7 Computation of the Global Weight of Each Factors
3.8 Computation Percentage of Factors
3.9 Ranking of the Preference Orders

CHAPTER 4: RESULTS AND DISCUSSION
4.1 Demographic Profile
4.2 Results
4.3 Discussion

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
5.2 Recommendations

REFERENCES

APPENDIX A
APPENDIX B

[op & RN NGO I Sl

o JENIEN

13
13
14
15
16
16
17
17
17
17

18
18
21
27

30
30
32

33
35
48



LIST OF TABLES

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:

Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:

Definition of Terms

Linguistic variables and triangular fuzzy members

Factors and subfactors of difficulty in learning mathematics
Pairwise comparison matrix of main factors for

respondent 1

Pairwise comparison matrix of subfactor language

skills for respondent 1

Pairwise comparison matrix of subfactor mathematical

concepts for respondent 1

Pairwise comparison matrix of subfactor mathematical

anxiety for respondent 1

Pairwise comparison matrix of main factors

Pairwise comparison matrix of subfactor language skills
Pairwise comparison matrix of subfactor mathematical concepts
Pairwise comparison matrix of subfactor mathematical anxiety
Value of fuzzy synthetic extent for main factors

Value of fuzzy synthetic extent for subfactors

Degree of possibility for each main factor

Degree of possibility for each subfactor

Local weight for each main factor

Local weight for each subfactor

Relative important of main factors

Normalized interdependent weights

Global weight of main factors

Global weight of subfactors

Percentage of main factors

Percentage of subfactors

Ranking the main factors of difficulties in learning Mathematics

LIST OF FIGURES

Figure 1: Flowchart of methodology

Figure 2: Hierarchical structure of factors and subfactor
Figure 3: Gender of respondents

Figure 4: The course code of respondents

Figure 5: Category of respondent’s semester

14
15

21

21

21

21
22
22
22
22
23
23
23
24
24
25
25
25
26
26
26
27
27

13
16
18
19
20



ABSTRACT

Mathematics is a crucial subject that students in Malaysia must successfully
navigate if they intend to pursue further studies. This is largely due to the established
academic framework that has been in place for several years. However, the pass rate for
mathematics tends to be lower compared to other subjects. It is because some students find
it a difficult subject to learn, and usually they struggle with the problem-solving skills.
Without a solid understanding of fundamental mathematical concepts like addition,
subtraction, multiplication, and division, students face challenges when advancing to more
intricate mathematical problems. This study aims to identify the primary and secondary
factors contributing to the challenges in learning mathematics among students at UiTM
Seremban 3. In this study, the Fuzzy Analytic Network Process (FANP) method has been
chosen to evaluate these factors. FANP is an exceptional decision-making tool that enables
the seamless integration of qualitative and quantitative factors within a complex network
of relationships. Next, we will evaluate the necessary factors to rank them and identify the
most influential factors in the challenges of learning mathematics. By calculating the
weight of the factors and normalizing the weight, the rank of the factors can be identified.
The results indicate that mathematical anxiety plays a major role, with mathematical
concepts posing the second-biggest challenge, and language skills closely behind.
Consequently, this study is poised to provide valuable assistance to students in overcoming

their mathematical learning difficulties.
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