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on mathematical principles and concepts. Despite the importance of mathematics, the
issue of underperformance in Elementary Mathematics courses among architecture
students has been a significant issue for Polytechnic institutions. Some architecture
students may require assistance understanding the direct applicability of specific
mathematical topics to their field of study. They may perceive mathematics courses as
arduous, demanding, intricate, and challenging to succeed in. The presence of negative
thoughts significantly led to the development of mathematical anxiety. This anxiety
can hinder their ability to solve problems and perform to their full potential in
mathematics courses. Therefore, this study investigates the correlation between
mathematics anxiety and problem-solving skills among architecture students. The
study utilizes a quantitative research design, employing a questionnaire and a
problem-solving test. This study used convenience sampling to select 45 Diploma in
Architecture students who took Elementary Mathematics in semester one. The data
collected is analysed using descriptive and correlation analyses. The study results
indicated that mathematics anxiety is present among architecture students.
Furthermore, a significant negative correlation was observed between mathematics
anxiety and the mathematical problem-solving abilities of architecture students
enrolled in elementary mathematics courses. It indicates that their abilities to solve
mathematical problems decreases as their mathematics anxiety increases.
Consequently, mathematics anxiety is a factor that influences the problem-solving
abilities of students. Hence, educators must strive to understand mathematics anxiety
and implement innovative pedagogical approaches to overcome their anxiety.

Keywords: Ultimately, the insights gained from the research will contribute to the current body of
Anxiety; academic; ability; mathematic; literature concerning mathematics anxiety and its ramifications for problem-solving
learning; education within architecture education.

1. Introduction
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As Malaysia endeavours to become a developed nation, the government has set a target of
establishing a professional workforce with technical-vocational-education-and-training (TVET)
qualifications at 60%. Polytechnics and higher education institutions in Malaysia offer technical and
vocational education and training (TVET) programs at the diploma level [1-4]. There are 36
Polytechnics under the Ministry of Education Malaysia, offering courses approved by the Malaysian
Qualification Assurance (MQA). Within polytechnics, various mathematics courses are available to
enhance and foster students' comprehension of the educational standards within their chosen
program of study. A solid mathematical foundation is a crucial requirement for students to effectively
utilize their acquired knowledge in their selected area of study [5,6]. Students' success in polytechnic
education significantly depends on their ability to connect mathematics with technical and vocational
domains. Polytechnic education is vital in supplying skilled workers for a country's economic and
technological advancement [3,4,7]. Mathematics courses in technical and vocational education and
training (TVET) institutions play a crucial role in providing students with the foundational
mathematical knowledge and skills necessary for success in their chosen technical or vocational field.
Elementary Mathematics is a mandatory subject designed explicitly for first-semester Architecture
students. The significance of mathematics in architecture has been acknowledged throughout
history. Various initiatives have been implemented to enhance and facilitate the progress and
recovery of architecture students in mathematics during each academic term in polytechnic
institutions [8-10]. However, many students require assistance in comprehending fundamental
mathematical concepts. The primary challenges students encounter are the lack of cognitive abilities
and the inability to acquire the necessary skills to solve mathematical problems. Students who find
mathematics challenging may make errors during tests or examinations [10-14]. Although
mathematics is highly significant, students may perceive mathematics courses as challenging,
complex, and difficult to excel in. Negative thoughts significantly contribute to the emergence of
mathematical anxiety. Mathematics anxiety is an affective state characterized by negative
emotions.[10,15,16]. Certain areas of study, particularly STEM majors and degrees related to
professional experience, are associated with higher levels of negative emotions compared to others.
Architecture and engineering students, in particular, often experience high levels of stress,
depression, and anxiety. Research has shown that students who are concerned about managing
mathematics tend to have lower academic performance. Mathematically anxious students also
experience reduced sense of competence, which further contributes to their poor performance [10,
17-20]. Thus, they require assistance in solving mathematical problems and understanding
mathematical topics.

The capability to solve problems is an essential element to be taken into account while studying
mathematics. Problem-solving skills are essential for all mathematical analyses because they enable
students to develop their aptitude for problem-solving, problem comprehension, mathematical
model construction, and solution discovery [21-23]. Research shows that students who experience
anxiety while learning math may have difficulty in comprehending mathematical information,
thereby affecting their ability to solve math problems [23-26]. Although there is a considerable body
of literature on mathematics anxiety and its influence on overall student achievement, there is a
shortage of studies, especially examining mathematics anxiety among architecture students in
technical and vocational education and training (TVET) institutions [1,10,13,27-29]. This study on
mathematics anxiety among architecture students at Polytechnic Sultan Idris Shah aims to bridge the
gap in mathematics education within technical and vocational education and training (TVET)
institutes. By focusing on this student cohort and their challenges in elementary mathematics
courses, this study aimed to address the mathematics™ anxiety level among students and to inform
targeted interventions to alleviate mathematics anxiety and enhance problem-solving skills. This
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research gap is significant as it enhances the current understanding of mathematics anxiety and holds
practical implications for mathematics instruction in TVET institutions [4, 30]. By filling this research
void, the results of this study can enhance the current body of knowledge and bolster the quality of
mathematics education in TVET institutions, eventually benefiting architecture students and their
future professional endeavours. Consequently, determining the level of mathematical anxiety among
students and establishing a correlation between mathematical anxiety and problem-solving abilities
are the objectives of this research.

2. Methodology

This study used quantitative methods to investigate math anxiety and its correlation with
problem-solving skills among 45 Diploma in Architecture students in an Elementary Mathematics
class. Participants were chosen through convenience sampling. Figure 1 shows the research
framework that underpin the study. Mathematics anxiety questionnaire and mathematical problem-
solving skills test were used to collect data. The questionnaire comprised 20 questions adapted from
the Math Anxiety Questionnaire [5,13,31,32] and modified to align with the research scope. Table 1
shows the anxiety score range adapted to guide the interpretation of the level of mathematical
anxiety among students. The test included five problem-solving questions. The questionnaire items
were arranged using the five-point Likert scale, ranging from strongly agree (5) to strongly disagree
(1). The collected data was analysed through descriptive and correlation analysis to gain insight into
the level of mathematical anxiety and its correlation with problem-solving skills among architecture
students. Table 2 shows the size of correlation and the interpretation used to underpin the analysis
[12,23,33].

Quantitative research
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Fig.1. Research Framework
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Table 1

Anxiety score range and level of anxiety
Anxiety Score Level of Anxiety
Range
4.51-5.00 Very High
3.51-4.50 High
2.51-3.50 Moderate
1.51-2.50 Low
1.00-1.50 Very Low

Table 2

Size of correlation and interpretation

Size of Correlation Interpretation

Very high positive
(negative) correlation
High positive (negative)
correlation

Moderate positive
(negative) correlation
Low positive (negative)
correlation

.00 to .30(-.00 to -.30) Negligible correlation

.90 to 1.00(-.90 to -1.00)
.70 to .90 (-.70 to-.90
.50 to .70(-.50 to -.70)

.30 to .50(-.30 to -.50)

3. Results
3.1 Demographic profile

This study pertained to first-semester Architecture students enrolled in Elementary Mathematics
courses, where two variables were analysed for demographic purposes, namely gender and SPM
mathematics grade.

3.1.1 Gender profile

The gender profile was presented through descriptive findings showcased in Table 3, indicating
that out of the total 45 students, 11 (24%) were female, and 34 (76%) were male. These results align
with previous research that has identified a higher number of male students enrolled in Architecture
programs [8,9].

Table 3

Gender
Gender Frequency %
Male 34 76
Female 11 24

3.1.2 SPM mathematics grade

According to the results presented in Table 4, almost all of the respondents, 98% to be exact,
have successfully passed the SPM Mathematics examination with a minimum grade of E. However,
out of 45 students who took the SPM Mathematics test, only 33% achieved the highest grade of A,
while 9% managed to secure a B grade. Moreover, 22% received a C+ or C grade, and 20% obtained
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a D or E grade, with the remaining 16% failing the subject. These findings suggest that SPM
Mathematics plays a critical role in engineering and architecture courses and serves as a reliable
predictor of course marks for Mathematics courses where students underachieve. Furthermore, the
students' academic performance during the initial semester of the course is heavily influenced by
their mathematical background prior to admission into the institution. [34, 35].

Table 4

SPM mathematics grade

SPM Maths Grade Frequency %
Distinction (A+, A, A-) 15 33
High Credit (B+, B) 4 9
Credit (C+, C) 10 22
Pass (D, E) 9 20
Fail (G) 7 16

3.2 Anxiety Level

The aim of this study was to evaluate the extent of math anxiety experienced by students in the
field of Architecture by utilizing the mean scores of mathematics anxiety. Based on the Figure 2, it
was observed that out of the 44 students who participated in the survey, nine students (20%)
reported high levels of mathematical anxiety. Similarly, 21 students (47%) experienced moderate
levels of math anxiety, whereas 13 students (29%) reported low levels of such anxiety. Interestingly,
only one student (2%) experienced very low levels of math anxiety. Research has shown that math
anxiety is a prevalent phenomenon among students when they are learning mathematics in the
classroom. These findings are indicative of the existence of math anxiety among Architecture

students and are consistent with the prevalence of anxiety among students in mathematics subjects
[5,11,13,28,36].
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Fig. 2. Mathematical anxiety score among students

43



Semarak International Journal of STEM Education
Volume 1, Issue 1 (2024) 39-48

3.3 Correlation between Mathematics Anxiety and Problem-Solving Skills

According to Table 5, there is a significant negative correlation between Mathematics Anxiety
and mathematical problem-solving ability. The data suggests that as Mathematics Anxiety levels
increase, the ability of students to solve mathematical problem decreases. Conversely, when
Mathematics Anxiety levels are low, mathematical problem-solving ability increases. The study
indicated a significant inverse relationship between Mathematics Anxiety and mathematical
problem-solving ability, with r (= -0.67), p = 0.000 (p<0.05). This finding suggests that students with
higher levels of anxiety are more likely to experience low achievement in mathematics, whereas
students with lower anxiety levels are more likely to achieve higher results in mathematics. [10, 13,
25, 28, 37].

Table 5
Correlations between problem-solving skill and mathematics anxiety

Correlations

MA PS
MA Pearson 1 -673™
Correlation
Sig. (2-tailed) .000
N 45 45
PS Pearson -673™ 1
Correlation
Sig. (2-tailed) .000
N 45 45

4. Discussion

Technical and Vocational Education and Training (TVET) institutes in Malaysia are committed to
generating a highly skilled workforce that can meet the demands of the labour market. They achieve
this by allocating substantial resources towards vocational education and training, equipping
students with the technical skills necessary to succeed in their chosen fields. Additionally, students
are encouraged to excel in core subjects such as mathematics, which is of paramount importance in
polytechnic institutions [26,38,39]. Mathematics educators in polytechnic institutions always strive
to emphasize solving mathematical problems, which helps students develop the ability to think
critically and become well-rounded individuals. By providing students with the tools, they need to
succeed, TVET institutes are contributing to the development of a prosperous and thriving Malaysian
economy. However, despite its importance, many students often find it challenging to learn and
master mathematics in class [5,10,40]. One of the significant factors contributing to this difficulty is
mathematics anxiety. It is essential to understand the mathematics anxiety levels on students'
problem-solving skills to help them master mathematics successfully.

By addressing mathematics anxiety, educators can empower students to become more confident
in their problem-solving abilities and achieve success in this vital subject. Hence, the current study
examines the extent of mathematics anxiety among first-semester architecture students. The study
also sought to establish the correlation between problem-solving skills and mathematics anxiety.
According to the results, Architecture students ‘mathematics anxiety level is at a moderate-high level.
This finding supported the previous studies, which reported that students at higher education levels
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were experiencing mathematical anxiety at moderate to high levels and confirmed the existence of
mathematical anxiety among students [12,36,41,42]. It is imperative to address extreme
mathematics anxiety among students, as it can lead to adverse outcomes. Previous research indicates
that a significant proportion of Malaysian students experience a moderate degree of mathematics
anxiety. As such, addressing this issue is of utmost importance to ensure academic success and
mental well-being [5,37,43]. It is noteworthy that the level of anxiety a student experiences towards
a specific subject can have a direct impact on their academic achievement. As a result, students who
experience high levels of math anxiety are inclined to exhibit reduced engagement in mathematics
classes, possess lower self-perceived mathematical abilities, and perceive minimal or no practical
significance of mathematics in their day-to-day lives [12,15,28,31,36]. The results of the study
indicate a significant negative correlation between mathematics anxiety and the mathematical
problem-solving abilities of students enrolled in Elementary Mathematics courses.

These findings are consistent with previously conducted research, which also reported a negative
impact on students' problem-solving skills when they experience mathematics anxiety [13,15,23,31].
As the study indicates that students who exhibit elevated levels of math anxiety tend to demonstrate
lower proficiency in solving mathematical problems, conversely, students who experience math
anxiety to a lesser extent tend to show an improved proficiency in solving mathematical problems.
The finding is in line with previous research that has demonstrated a moderate negative correlation
between mathematical Anxiety and mathematical problem-solving skills, thereby suggesting that
students with high levels of Mathematics Anxiety are likely to perform poorly in mathematics
[7,15,16,27,41,43]. Given the strong negative correlation between mathematical anxiety and the
ability to solve mathematical problems, it is imperative for educators to underscore the value of
problem-solving skills in mathematics. The study's findings are expected to stimulate additional
research into mathematics anxiety, particularly in the context of approaches to alleviating or
reducing mathematics anxiety among students in higher education. One potential avenue for future
research involves investigating students' approaches and recommendations for managing
mathematics anxiety in the classroom. In light of this, an intervention has been planned for the year
2024 to delve into an innovative game-based teaching approach designed to alleviate mathematical
anxiety among architecture students

5. Conclusion

Mathematics anxiety is a feeling of fear and tension that can make it difficult to work with
numbers and engage in math learning. This research provides a significant contribution as 1) the
study reveals the extent of mathematical anxiety experienced by architecture student, 2) the study
demonstrates a strong negative correlation between problem-solving skills and mathematics anxiety
and 3) the research findings propose that the integration of academic coping mechanisms within the
teaching and learning of mathematics can effectively mitigate anxiety levels among both students
and educators. Further research is recommended to assess the impact of academic coping strategies
or interventions on mathematical anxiety during the learning process. The findings are valuable in
raising students' awareness of mathematical anxiety and promoting their psychological well-being
throughout their educational journey. By utilizing this information, students can gain insight into their
mental well-being and effectively employ coping mechanisms to overcome academic anxiety. The
study's findings also offer supplementary insights for educators and institutional counsellors to
recognize students' negative emotions, provide support, and employ suitable strategies to mitigate
these emotions during the teaching process.

45



Semarak International Journal of STEM Education
Volume 1, Issue 1 (2024) 39-48

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]
(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

Jehopio, Peter J., and Ronald Wesonga. "Polytechnic engineering mathematics: assessing its relevance to the
productivity of industries in Uganda." International Journal of STEM Education4 (2017): 1-
10.https://doi.org/10.1186/s40594-017-0078-z

Foi, Liew Yon, and Teoh Hong Kean. "STEM education in Malaysia: An organisational development
approach?." International Journal of Advanced Research in Future Ready Learning and Education 29, no. 1 (2022):
1-19.

Idris, Rashidin, Priyalatha Govindasamy, and Suppiah Nachiappan. "Trends and considerations of self-efficacy of
STEM education in Malaysia." International Journal of Advanced Research in Education and Society 5, no. 1 (2023):
208-215.

Hamdan, Nor Hidayah, Jailani Md Yunos, Chee Sern Lai, Badaruddin Ibrahim, and Erni Munastiwi. "Measuring the
level of agreement on the development of sustainable framework for tvet teacher education program in
malaysia." Journal of Technical Education and Training 13, no. 2 (2021): 53-60.

Khasawneh, Eihab, Cameron Gosling, and Brett Williams. "What impact does maths anxiety have on university
students?." BMC psychology 9 (2021): 1-9.

Ramirez, Gerardo, Stacy T. Shaw, and Erin A. Maloney. "Math anxiety: Past research, promising interventions, and
a new interpretation framework." Educational psychologist 53, no. 3 (2018): 145-
164.

Beilock, Sian L., and Erin A. Maloney. "Math anxiety: A factor in math achievement not to be ignored." Policy
Insights from the Behavioral and Brain Sciences 2, no. 1 (2015): 4-12.

Fulani, O., and D. Amole. "Gender and learning in the architectural design studio." In EDULEARN16 Proceedings,
pp. 3459-3468. IATED, 2016.

Savitri, Rika Triyunia. "GENDER EQUALITY ISSUES IN THE ARCHITECTURE PROFESSION." Journal of Development
and Integrated Engineering 1, no. 2 (2022): 91-98.

Cumhur, Meryem, and Murat Tezer. "Anxiety about Mathematics among University Students: A Multidimensional
Study in the 21st Century." Cypriot Journal of Educational Sciences14, no. 2 (2019): 222-
231.

Vitasari, Prima, Tutut Herawan, Muhamad Nubli Abdul Wahab, Ahmad Othman, and Suriya Kumar Sinnadurai.
"Exploring mathematics anxiety among engineering students." Procedia-Social and Behavioral Sciences 8 (2010):
482-489.

Mutlu, Yilmaz. "Math Anxiety in Students with and without Math Learning Difficulties." International Electronic
Journal of Elementary Education 11, no. 5 (2019): 471-475.

Casinillo, L., M. Palen, E. Casinillo, and P. Batidor. "Assessing senior high student’s learning experiences in
mathematics." Indonesian Journal of Educational Studies 23, no. 1 (2020).
https://doi.org/10.26858/ijes.v23i1.13437

Putri, Fathiya Eka, Fitrah Amelia, and Yesi Gusmania. "Hubungan antara gaya belajar dan keaktifan belajar
matematika terhadap hasil belajar siswa." Edumatika: Jurnal Riset Pendidikan Matematika 2, no. 2 (2019): 83-88.
https://doi.org/10.32939/ejrpm.v2i2.406

Alias, Zulianis, Mohd Fairuz Jafar, and Marini Kasim. "THE RELATIONSHIP BETWEEN MATHS ANXIETY, ATTITUDE
TOWARDS MATHEMATICS AND MATHS PROBLEM-SOLVING SKILLS AMONG PRIMARY SCHOOL PUPILS IN
KEDAH." Journal of Modern Education 5, no. 16: 28-40.

Luu-Thi, Huyen-Trang, Thuy-Trinh Ngo-Thi, My-Tien Nguyen-Thi, Thanh Thao-Ly, Bao-Tran Nguyen-Duong, and
Vinh-Long Tran-Chi. "An investigation of mathematics anxiety and academic coping strategies among high school
students in Vietnam: A cross-sectional study." In Frontiers in Education, vol. 6, p. 742130. Frontiers Media SA,
2021.

Kesici, Ahmet, and Recep Bindak. "Does Mathematics Anxiety Have Any Impact on Secondary School Pupils' Friend
Choices?." International  Journal  of  Educational = Methodology5, no. 1 (2019): 109-116.

Semeraro, Cristina, David Giofre, Gabrielle Coppola, Daniela Lucangeli, and Rosalinda Cassibba. "The role of
cognitive and non-cognitive factors in mathematics achievement: The importance of the quality of the student-
teacher relationship in middle school." Plos one 15, no. 4 (2020): e0231381.

Ansari, B. I., and N. Wahyu. "Mathematics understanding and anxiety in collaborative teaching." In Journal of

46



Semarak International Journal of STEM Education
Volume 1, Issue 1 (2024) 39-48

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

Physics: Conference Series, vol. 943, no. 1, p. 012040. IOP Publishing, 2017.

Maloney, Erin A., Marjorie W. Schaeffer, and Sian L. Beilock. "Mathematics anxiety and stereotype threat: shared
mechanisms, negative consequences and promising interventions." Research in Mathematics Education 15, no. 2
(2013): 115-128.

Abeden, Nur Aliffah Mohd, and Nyet Moi Siew. "Assessing Students’ Critical Thinking and Physics Problem-Solving
Skills in Secondary Schools." Malaysian Journal of Social Sciences and Humanities (MJSSH) 7, no. 6 (2022):
€001584-e001584.

Luxman, Leo, Mohammad Rifat, and Dede Suratman. "Improving Students’ Mathematics Problem Solving Ability
Through Jigsaw Method Based on Cooperative Learning Model in Pythagoras Theorema." International Journal of
Learning and Instruction (IJLI) 2, no. 2 (2020): 99-104.

Rusyda, N. A., F. Dwina, T. G. Manda, and R. Rusdinal. "The Role of Mathematics Anxiety and Mathematical
Problem-Solving Skill." In Journal of Physics: Conference Series, vol. 1742, no. 1, p. 012007. |IOP Publishing, 2021.
https://doi.org/10.1088/1742-6596/1742/1/012007

Albay, Eduard M. "Analyzing the effects of the problem solving approach to the performance and attitude of first
year university students." Social Sciences & Humanities Openl, no. 1 (2019): 100006.

Bayarcal, Gerald C., and Denis A. Tan. "Students' Achievement and Problem-Solving Skills in Mathematics through
Open-Ended  Approach."” American Journal of Educational Research1l, no. 4 (2023): 183-190.

Bakar, Suriati Abu, Nur Raidah Salim, Ahmad Fauzi Mohd Ayub, and Kathiresan Gopal. "Success indicators of
mathematical problem-solving performance among malaysian matriculation students." International Journal of
Learning, Teaching and Educational Research 20, no. 3 (2021): 97-116.

Prahmana, Rully Charitas Indra, Tri Sutanti, Aji Prasetya Wibawa, and Ahmad Muhammad Diponegoro.
"Mathematical anxiety among engineering students." Infinity Journal8, no. 2 (2019): 179-188.

Zhang, Jing, Nan Zhao, and Qi Ping Kong. "The relationship between math anxiety and math performance: A meta-
analytic investigation." Frontiers in psychology 10 (2019): 1613.

Shishigu, Aweke. "Mathematics anxiety and prevention strategy: an attempt to support students and strengthen
mathematics education." Mathematics Education Trends and Research1l, no. 1 (2018): 1-11.

Masrom, Maslin, Mohd Nazry Ali, Wahyunah Ghani, and Amirul Haiman Abdul Rahman. "The ICT implementation
in the TVET teaching and learning environment during the COVID-19 pandemic." International Journal of Advanced
Research in Future Ready Learning and Education 28, no. 1 (2022): 43-49.
http://dx.doi.org/10.37934/araset.33.2.151159

Kargar, Maryam, Rohani Ahmad Tarmizi, and Sahar Bayat. "Relationship between mathematical thinking,
mathematics anxiety and mathematics attitudes among university students." Procedia-Social and Behavioral
Sciences 8 (2010): 537-542.

Para, Telma, and Sue Johnston-Wilder. "Addressing mathematics anxiety: a case study in a high school in

Brazil." Creative Education 14, no. 2 (2023): 377-399.

Uzun, M. B, G. Gilpinar, and G. Ozcelikay. "Tirkiye’deki eczacilik fakiiltelerinin mifredatlarinin
degerlendirilmesi." Marmara Pharmaceutical Journal 21, no. 1 (2017): 183-
189.

I. Jepri, B. Sinaga, and H. Syahputra, “Analysis of Mathematical Creative Thinking Ability in Solving Mathematical
Problems based Learning Styles in Class VIII Middle School Students,” vol. 384, no. Aisteel, pp. 456-458, 2020,

Eng, Tang Howe, Voon Li Li, and Nor Hazizah Julaihi. "The relationships between students’ underachievement in
mathematics courses and influencing factors." Procedia-Social and Behavioral Sciences 8 (2010): 134-141.

Brezavicek, Alenka, Janja Jerebic, Gregor Rus, and Anja Znidar$i¢. "Factors influencing mathematics achievement
of university students of social sciences." Mathematics 8, no. 12 (2020): 2134.

Alves, Manuela, Cristina S. Rodrigues, Ana Maria AC Rocha, and Clara Coutinho. "Self-efficacy, mathematics’

anxiety and perceived importance: an empirical study with Portuguese engineering students." European Journal
of Engineering Education 41, no. 1 (2016): 105-121.

47



Semarak International Journal of STEM Education
Volume 1, Issue 1 (2024) 39-48

(38]

(39]

(40]

(41]

(42]

(43]

N. Mohd Radzi and M. S. Mahmud, “The Use of Visualization Techniques to Enhance Secondary School Students’
Ability to Solve Sentence-Based Mathematical Problems,” Int. J. Acad. Res. Bus. Soc. Sci., vol. 13, no. 12, pp. 1896—
1913, 2023,

Phuong, Ta Thi Minh, and Tran Dung. "Attitudes change during an Integration of Modeling Course in Year 10-The
Application of the ABC Model."

Wahid, Sharifah Norhuda Syed, Yusharina Yusof, and Mohd Rizal Razak. "Math anxiety among students in higher
education level." Procedia-Social and Behavioral Sciences 123 (2014): 232-237.

Klee, Holly L., Michelle M. Buehl, and Angela D. Miller. "Strategies for alleviating students’ math anxiety: Control-
value theory in practice." Theory into Practice 61, no. 1 (2022): 49-61.

Al Mutawah, Masooma Ali. "The Influence of Mathematics Anxiety in Middle and High School Students Math
Achievement." International Education Studies 8, no. 11 (2015): 239-252.

Puteh, Marzita, and Siti Z. Khalin. "Mathematics anxiety and its relationship with the achievement of secondary
students in Malaysia." International Journal of Social Science and Humanity6, no. 2 (2016): 119.

48



