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ABSTRACT 

Mathematics anxiety is a common and distressing issue among students that significantly affects their attitudes 

and performance in mathematics. It is characterized by feelings of tension, fear, and concern when dealing with math 

tasks, and these emotions can impair cognitive processing and problem-solving abilities. Effective classroom 

management and positive teacher-student relationships are critical in mitigating mathematics anxiety. This paper 

explored the experiences of high school students in classrooms that reduced their anxiety in mathematics. High school 

students (n=16) were purposively sampled to be interviewed in this study. Students’ narratives indicated that when 

teachers demonstrated understanding, created an inclusive environment, and expressed confidence and enthusiasm 

about the subject, students felt safe to engage with the material without the fear of embarrassment. This supportive 

atmosphere encouraged active participation, normalized mistakes, and promoted a growth mindset, ultimately reducing 

anxiety. This approach not only built students’ confidence but also created a sense of community, making students feel 

less isolated in their difficulties with math. Three major strategies were identified: simplification, collaboration, and 

interactive learning. Simplification involved breaking down complex topics into manageable steps, which helped reduce 

anxiety and improve understanding. Collaboration highlighted the benefits of group work, where peer support and 

discussion facilitated a communal learning experience and reduced anxiety around problem-solving. Interactive learning 

focused on engaging students through practical applications and real-world scenarios, making math more relevant and 

less abstract. These strategies contributed to a more positive learning experience by making math more accessible and 

encouraging active participation. 
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Mathematics anxiety is a pervasive and debilitating issue affecting many students, with implications that 

extend beyond the school years into adulthood. The development of math skills is crucial for academic 

achievement and lifelong success, yet numerous students struggle with learning math[1]. Within the 

classroom context, mathematics anxiety emerges as a significant barrier to effective math learning and 

performance. Researchers have identified various factors contributing to mathematics anxiety, including 

physiological differences[2] and biological dispositions[3]. However, the prevailing view is that mathematics 

anxiety is largely a learned experience within the classroom environment[4]. 

Mathematics anxiety is characterized by feelings of fear, tension, or dread when confronted with math 

tasks or even the prospect of math[5]. It is one of the most common academic anxieties, with studies 

indicating that approximately 30% of 15-year-old students report feeling nervous or helpless when dealing 

with math tasks[6]. The detrimental effects of mathematics anxiety on academic performance are well-

documented. Students experiencing mathematics anxiety are more likely to underperform on math 

assessments, miss classes, and avoid math assignments[2]. This avoidance stems from the cognitive load 

required to manage anxiety, which detracts from the cognitive resources available for problem-solving[7]. In 

addition, avoidance behaviors limit opportunities for skill development and practice, further impairing 

understanding and performance[2]. 

This study examined the contribution of negative classroom environment to mathematics anxiety among 

high school students. Learning environments involve various classroom components, including physical 

settings, pedagogical strategies, classroom structures, and interpersonal dynamics[8]. The relation between 

these elements and individual characteristics has been extensively studied through ecological systems[9] and 

field theory[10], with a growing emphasis on constructivist theory, which highlights the individual’s 

perception of their environment[11]. The learning environment significantly influences both emotional 

experiences during learning and achievement outcomes[12,13]. Mathematics anxiety tends to become more 

pronounced in late elementary school, when mathematical concepts become more complex, making the 

teacher’s role even more critical[14]. 

Research suggests that mathematics anxiety is often a learned response to negative classroom 

experiences. For instance, a child being called to solve an equation at the chalkboard and failing might feel 

embarrassed and develop mathematics anxiety[4]. The teacher’s role is essential in shaping these emotional 

responses; students learn best in environments where teachers minimize exposure to negative experiences 

that could evoke anxiety or fear[15,16]. With a supportive and encouraging classroom environment, teachers 

can help mitigate mathematics anxiety and support positive math learning experiences. Thus, addressing 

mathematics anxiety requires a comprehensive approach that considers the relation between individual 

differences, classroom dynamics, and the broader learning environment. 

2. Literature review 

Mathematics anxiety is a prevalent psychological challenge that significantly influences students’ 

attitudes toward mathematics and their academic performance[17]. It is characterized by feelings of tension, 

fear, and apprehension when faced with math-related tasks and situations and has been associated with 

negative educational outcomes across various stages of schooling[18,19]. For instance, high levels of 

mathematics anxiety are linked with lower math achievement, reduced interest in science, technology, 

engineering, and mathematics (STEM) fields, and decreased likelihood of pursuing advanced math 

courses[20,21]. This anxiety is not confined to performance situations but can also extend to learning 

environments, affecting how students interact with and perceive math content[22]. 
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 Mathematics anxiety is often multidimensional, encompassing various components such as worry—

negative self-evaluations and cognitive doubts about math abilities—and emotionality—physical responses 

such as sweating or a racing heart when faced with math tasks[23,24]. These components reflect both the 

cognitive and emotional aspects of anxiety, influencing students’ experiences in different math contexts, 

from problem-solving to test-taking[25]. Mathematics anxiety is not only a cognitive or emotional state but 

also has significant implications for students’ motivational orientations. Research indicates that mathematics 

anxiety is associated with performance-avoidance goal orientations—goals that focus on avoiding failure 

rather than mastering content—which can hinder content mastery and learning[26,27]. These goal orientations 

are linked to reduced content engagement and poorer math achievement over time. 

This paper explored the role of teacher-student relationships as a potential factor in mathematics anxiety 

among students. The teacher-student relationship constitutes a fundamental and reciprocal interpersonal 

connection that occurs within both proximal and distal systems, involving direct interactions in the classroom 

and broader contextual influences such as the classroom environment and school culture[28,29]. For optimal 

student development, both these systems must be considered, as they collectively shape the quality of the 

teaching and learning experience. Research grounded in attachment theory underscores that positive teacher-

student relationships are characterized by high warmth, trust, and minimal negativity, which are critical for 

fostering a sense of emotional security among students[30-31]. Emotional security is particularly essential, as it 

underpins the development of a supportive classroom environment where students feel safe to participate 

actively and engage in learning processes[28]. Such environments promote motivation and engagement, which 

are key drivers of academic achievement[32-34]. The quality of the teacher-student relationship, therefore, 

serves as a critical determinant of student learning outcomes[35]. 

The teacher-student relationship is not only integral to the emotional and social development of students 

but also has a direct impact on their academic performance. Several studies have established a positive 

association between supportive teacher-student relationships and improved student outcomes in mathematics, 

reading, and other academic subjects[36-39]. These relationships are particularly influential in shaping students’ 

motivational beliefs, which, in turn, impact their learning behaviors and perceptions[40-42]. For instance, when 

students perceive their teachers as supportive, they are more likely to develop a positive self-concept and 

higher self-efficacy, which are important indicators of motivation and achievement[43,44]. 

Further, the impact of teacher-student relationships extends beyond immediate academic performance to 

include long-term educational aspirations and attitudes towards learning. Negative perceptions, such as 

mathematics anxiety, are correlated with poorer academic outcomes[45]. Conversely, a positive relationship 

with a teacher can mitigate these anxieties and enhance students’ confidence and motivation, thereby 

improving learning outcomes [34]; McCormick & O’Connor,[46]. Teacher-student relationship is a crucial 

element in the educational landscape that significantly influences students’ emotional security, motivation, 

engagement, and ultimately, their academic success. 

More importantly, classroom management shapes students’ experiences in the teaching and learning 

process, extending beyond the mere mechanics of teaching and learning interactions to encourage an 

environment where students can engage positively with the material and one another[47]. Effective classroom 

management is integral to maximizing learning opportunities by creating a healthy, productive, and 

conducive environment. Experts argued on the importance of nurturing such environments and ensuring that 

appropriate learning opportunities are available, which in turn reflects a comprehensive approach to 

classroom management[48]. Classroom management as the strategic use of techniques to establish and 

maintain an environment free from behavioral issues, wherein classroom management and education should 
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not be viewed as separate entities but rather as interconnected variables that simultaneously influence the 

creation of an optimal classroom climate[49]. 

The teacher’s management style directly influences classroom dynamics and student interactions, which 

are critical for achieving educational goals[50]. Interactive management, a systemic approach that addresses 

situational, cognitive, and pluralistic aspects of complexity, enhances learning and stakeholder interaction by 

clarifying, organizing, and interpreting ideas[51,52]. Classroom management should reflect processes and 

interactions, including monitoring class activities, managing behaviors, and considering socio-cultural and 

psychological aspects[50]. Effective classroom management ensures a balanced climate, encouraging positive 

student engagement and a favorable self-image, thereby supporting both immediate classroom management 

needs and long-term student outcomes[51,52]. 

3. Objectives 

This paper explored the experiences of high school students who face mathematics anxiety. This study 

analyzed how do teachers encouraged positive teacher-student relations reducing students’ fear in 

mathematics. Below are the specific objectives in this study. 

(a) Determine how teacher behavior reduce the fear of students to numbers. 

(b) Determine how instructional strategies played in in converting fear into welcoming numbers in 

learning. 

4. Methods  

4.1. Research design 

This paper explored how fear of numbers become a phenomenon among students learning mathematics. 

This study also explored how teacher modelling and instructional intervention help students in alleviating 

their fear of numbers. Exploratory studies aim to gain an initial understanding of phenomena that are not 

well-documented or lack substantial prior investigation, making them particularly relevant in addressing 

emerging or complex issues[53,54]. These studies focus on uncovering patterns, generating insights, and 

identifying key themes rather than testing hypotheses or confirming existing theories, often serving as a 

precursor to more structured research[55,56]. Employing flexible and predominantly qualitative methods such 

as interviews, observations, and open-ended surveys, exploratory studies enable researchers to delve deeply 

into social or psychological phenomena, capturing their intricate nature[57,58]. They facilitate the identification 

of general patterns and provide the groundwork for hypothesis formulation, which can guide future rigorous 

investigations[59,60]. While sometimes critiqued for a perceived lack of scientific rigor, their efficiency in 

offering preliminary data and novel perspectives is widely acknowledged[54]. In social science, these studies 

involve systematic and thoughtful planning to ensure the thorough exploration of questions arising from 

phenomena, ultimately contributing to the broader understanding of underexplored areas[61,62]. With emphasis 

on flexibility and participant engagement, exploratory designs not only reveal the full scope of a 

phenomenon but also allow for active contributions from study participants, encouraging the generation of 

new knowledge in areas that remain largely uncharted[62,63]. 

4.2. Participants and sampling 

In exploratory research, sampling is often characterized by small, carefully selected participant groups, 

as the aim is to achieve depth of understanding rather than broad generalization[64]. Researchers frequently 

employ purposive sampling, a non-probability approach in which participants are deliberately chosen based 

on specific attributes or experiences directly relevant to the study purpose[17]. This method allows researchers 
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to focus on individuals who can provide meaningful perspectives, ensuring that the data gathered is relevant 

and aligned with the research questions[65]. Unlike studies requiring large sample sizes for statistical 

inference, exploratory designs prioritize flexibility and relevance over numerical representation, as the 

primary intent is to explore key variables and uncover patterns or themes rather than draw universal 

conclusions[55,66]. In sampling, online purposive sampling[67] through open-ended questions, was carried out 

to gather preliminary data from the participants. Preliminary data involved the demographics of the 

participants and their reflections about their personal anxiety to numbers. There were three major participant 

characteristics used in sampling: (1) enrolled in academic year 2024-2025, (2) should had passing grade in 

mathematics (>75%), and (3) had experienced anxiety in mathematics. Table 1 presents the summary of the 

participants’ characteristics sampled for interviews. Through purposive sampling, researchers ensure that 

participants possess characteristics or experiences critical to addressing the study’s questions, maximizing 

the potential for meaningful discoveries[68,58]. 

Table 1. Characteristics of sampled participants. 

Name Age Sex 
Grade 

Level 

Math 

Grade 
Anxiety in Mathematics 

Alex 13 Male 8 78 Feels nervous during exams and avoids asking questions in class. 

Bella 14 Female 9 80 
Struggles with solving word problems and often feels 

overwhelmed. 

Chris 15 Male 10 76 Avoids participating in class discussions about math. 

Diana 16 Female 11 82 Finds it difficult to focus during math lessons and feels stressed. 

Ethan 14 Male 8 79 Panics when encountering unfamiliar problems. 

Fiona 13 Female 8 77 Often procrastinates math homework due to fear of failure. 

George 17 Male 12 85 
Feels anxious when solving problems on the board in front of 

classmates. 

Hannah 15 Female 10 81 Experiences self-doubt, believing she is not good at math. 

Ivan 16 Male 11 75 Often freezes during timed math quizzes. 

Jenna 14 Female 9 78 Avoids taking advanced math courses due to lack of confidence. 

Kyle 12 Male 8 80 Struggles with fractions and feels frustrated during practice. 

Lily 13 Female 8 79 Feels embarrassed to ask for help in math class. 

Michael 18 Male 12 84 Experiences stress when tackling complex algebra problems. 

Natalie 16 Female 11 83 Finds group work in math intimidating and prefers working alone. 

Owen 17 Male 12 86 Feels uneasy about public speaking during math presentations. 

Paige 15 Female 10 79 Gets anxious about making mistakes on math assignments. 

4.3. Instrumentation 

Developing a semi-structured interview guide in qualitative research involves a strategic and systematic 

process aimed at eliciting comprehensive, meaningful responses from participants while aligning with the 

study’s objectives. This type of guide combines structure with flexibility, enabling researchers to direct the 

conversation toward essential themes while allowing participants to freely share their narratives and 

perspectives[69,70]. The process begins by identifying the prerequisites, including a thorough understanding of 

the research context, objectives, and any existing knowledge that informs the design of the interview 

questions[71]. Initial questions are then crafted to stimulate discussion and uncover relevant insights, focusing 

on clarity and openness to avoid ambiguity or misinterpretation. Pilot testing the guide is a crucial step to 

refine these questions, ensuring they are effective in prompting detailed and unbiased responses[72,73]. Based 

on pilot feedback, final adjustments are made to create a well-balanced framework that facilitates natural 
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dialogue while systematically addressing the key areas of interest. Semi-structured interviews, as guided by 

this approach, provide a dynamic platform for exploring ideas, offering flexibility for interviewers to adapt to 

participants’ responses by probing deeper or clarifying answers as needed[74,75]. This adaptability not only 

enhances the richness of the data collected but also minimizes biases stemming from social desirability or 

conformity, reflecting authentic and insightful exchanges[76]. The interview guide ensures that all critical 

topics are covered while creating space for participants to express themselves fully, thereby contributing to a 

deeper understanding of the phenomena under investigation[77,78]. Table 2 presents the final interview guide 

after pilot testing and expert validation. 

Table 2. Semi-structured interview guide questions. 

Objectives Questions 

Determine how teacher behavior reduce 

the fear of students to numbers. 

a. How can teachers help students overcome their fear of numbers? 

b. What actions or behaviors of teachers make students more afraid of numbers? 

c. How should teachers act during lessons to support students who dislike math or 

numbers-related subjects? 

Determine how instructional strategies 

played in in converting fear into 

welcoming numbers in learning. 

a. Can teaching activities help reduce your fear of numbers? Please explain. 

b. What activities helped you become more comfortable with numbers? 

c. What teaching strategies do you prefer to feel less anxious in math or numbers-

related courses? Please explain. 

4.4. Data gathering procedure 

Interviews are particularly effective for capturing personal narratives and providing a platform for 

individuals to share their experiences and viewpoints, making them a powerful tool in qualitative research[79]. 

The semi-structured format used in this study allowed for an organic conversation, which helped elicit rich 

and detailed responses from participants, reflecting their lived experiences. This flexibility enables 

researchers to explore topics deeply, adapting follow-up questions to participants’ responses, which is 

essential for understanding complex phenomena like mathematics anxiety[80,81]. To ensure a systematic and 

effective interview process, the study followed established qualitative research protocols. This included 

clearly defining the research objectives, selecting appropriate participants, and explaining the study’s 

purpose, along with ensuring confidentiality and proper data use[82,83]. During the interviews, thematic 

questions were used to guide the discussion, encouraging participants to elaborate on their experiences and 

allowing them to provide detailed accounts. This conversational style, which encourage a natural and 

informal atmosphere, was key in eliciting meaningful responses[84,80]. To mitigate language barriers and 

enhance comfort, participants were encouraged to express themselves in their preferred languages, ensuring 

their responses were captured accurately and in context[85]. Audio recordings, with participants’ consent, 

were utilized to ensure accurate data capture, while preliminary notes helped organize key points for later 

analysis[86]. 

4.5. Data analysis 

Thematic analysis is a qualitative method that allows researchers to systematically identify and interpret 

patterns of meaning within narrative data, particularly from one-on-one interviews[87]. It is especially useful 

for exploring shared experiences and the deeper meanings embedded in participants’ narratives, making it an 

effective tool for understanding the richness of lived experiences[88]. The flexibility of thematic analysis 

enables it to be well-suited for exploratory research, where themes can emerge organically as researchers 

engage with the data, reflecting with the participants’ perspectives[57,89]. The coding process in thematic 

analysis involves a layered approach—starting with descriptive codes and advancing towards more 

interpretative analyses—allowing researchers to gradually build up insights as they move through the 

data[90,91]. Reflexive thematic analysis emphasizes the active role of the researcher in the interpretation 
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process, recognizing that the researcher’s own values, experiences, and assumptions can shape the 

analysis[92]. This method acknowledges the subjective nature of coding, requiring researchers to reflect on 

how their perspectives may influence the findings[93]. To ensure minimal bias, the study adopted an inductive 

approach to thematic analysis. This method allows themes and patterns to emerge directly from the data itself, 

without being constrained by preconceived theories or assumptions, ensuring that the findings are grounded 

in the actual content of the data[94]. The study adhered to the six-phase framework of reflexive thematic 

analysis as outlined by Braun and Clarke[95], which supports methodological rigor while allowing for 

flexibility. This iterative process involves continuously revisiting and refining themes as new insights and 

patterns emerge, facilitating a deeper understanding of the data and its underlying meanings[88]. The 

inductive nature of thematic analysis in this study ensures that the codes and themes are directly derived 

from the data[96], aligning with the content and context of the participants’ experiences. This approach not 

only allows for the emergence of central themes but also ensures that the study maintains an exploratory 

focus, capturing the richness and diversity of participants’ narratives[88]. Figure 1 presents the six phases of 

reflexive thematic analysis. 

 

Figure 1. Workflow of data analysis process. 

5. Results 

Objective 1: Determine how teacher behavior reduce the fear of students to numbers. 

Empathetic teacher behavior was key to easing students’ anxiety about numbers. When teachers showed 

genuine understanding and create an inclusive environment, students feel safe to ask questions and make 

mistakes without fear of embarrassment. This kind of support built students’ confidence and encourages 

engagement with the material. Similarly, passionate teachers who express confidence and enthusiasm about 

the subject can make a significant difference in how students perceive math. Their engagement helped 

demystify the subject and reduces anxiety. When teachers share their own experiences of struggle and show 
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persistence, it normalized challenges and encouraged students to stay motivated. This approach encouraged 

supportive and collaborative learning environment, where students feel less alone in their difficulties. 

 Theme 1: Empathy 

Empathy emerged as a critical theme in how students experienced their relationship with teachers in 

mathematics classes. The students described how empathetic behaviors from teachers had a profound impact 

on their emotional engagement and willingness to participate in class. They highlighted the importance of a 

supportive learning environment where they felt safe to make mistakes and ask questions without fear of 

judgment.  

“Having a teacher who is not only knowledgeable but also empathetic can 

make all the difference. They create an environment where I feel safe making 

mistakes and asking questions, which really helps with my fear of numbers.” 

For instance, one student noted that their teacher’s approach of not criticizing mistakes but rather 

guiding them through the process allowed them to focus more on learning. This non-judgmental attitude 

helped reduce anxiety and encouraged them to engage more deeply with the material. 

“My teacher made it clear that no one would be judged for asking questions, no 

matter how simple they seemed. That made me feel like I was part of the learning 

process instead of feeling left out.” 

“When I made a mistake, my teacher never pointed it out negatively. Instead, 

they said, 'Let’s look at what you did and see how we can fix it,' which really helped 

me stay focused.” 

Students appreciated when teachers took the time to acknowledge the challenges they faced with math. 

This acknowledgment made students feel validated in their struggles and less isolated in their experiences. It 

encouraged a sense of community within the classroom, where students felt understood and less hesitant to 

seek help. The idea that no question was too simple or unnecessary was particularly empowering for students, 

as it made them feel like active participants in their learning journey rather than passive recipients. They 

valued teachers who believed in their ability to succeed, even when they encountered difficulties, which 

boosted their confidence and willingness to attempt problem-solving tasks. 

“A teacher who believes in my ability, even when I struggle, boosts my 

confidence and makes me more willing to tackle problems.” 

“I really appreciated when my teacher acknowledged how tough math can be 

for some of us. It made me feel like I wasn't the only one who found it difficult. The 

teacher didn’t judge me when I struggled. I felt more comfortable asking questions.” 

The encouragement to take risks and learn from mistakes was a significant factor in developing a 

positive learning experience. Teachers who viewed mistakes as opportunities for growth were instrumental in 

helping students develop a more resilient attitude towards math. This supportive feedback loop enabled 

students to view challenges as part of the learning process rather than barriers to their success. 

There were also students who encountered a more negative and unsupportive environment. For instance, 

one student described how the professor would frequently highlight mistakes as examples of what not to do, 

using them as an opportunity to point out errors rather than addressing them constructively. This approach 

left the student feeling punished for simple errors and heightened their self-consciousness about their math 
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ability. It suggested to the student that failure was something to be ashamed of, discouraging them from 

engaging more actively with the material. 

“Every time I got something wrong, the professor would use my mistake as an 

example of what not to do. I felt like I was being punished for making simple errors, 

which made me very self-conscious about math after that.” 

“Whenever I made a mistake in class, the professor would call me out in front 

of everyone, making me feel embarrassed and reinforcing my fear of making 

mistakes.” 

Another student reported that the professor did not seem to care about their stress or difficulty with the 

content. When they expressed confusion, the professor’s response was dismissive, telling them they should 

already know the material. This created a barrier to learning and contributed to a sense of failure. The 

absence of support made it difficult for the student to view math as an attainable goal, reinforcing the idea 

that they could never succeed in the subject. 

“The professor never seemed to care about how stressful it was for us. When I 

said I didn't understand, they just said, 'You should already know this.' It made me 

feel like math was something I could never succeed at.” 

“The worst part was not feeling heard. Every time I expressed how difficult the 

material was, I got no emotional support or understanding. It felt like I was the only 

one in the class who was struggling, and I didn’t want to burden anyone by asking 

for help.” 

While students who experienced a supportive environment valued teachers who believed in their 

potential and provided constructive feedback, those in a negative environment felt overlooked and 

unmotivated. The contrasting experiences underscore the significant role of empathy in shaping students’ 

attitudes towards learning mathematics. In the supportive environment, students were more likely to take 

risks, learn from their mistakes, and view challenges as part of the learning process. In contrast, the 

unsupportive environment discouraged engagement and reinforced a sense of failure, making it harder for 

students to succeed. 

Theme 2: Passion 

Students emphasized how a teacher’s enthusiasm for the subject matter could create an engaging and 

supportive classroom atmosphere. For many students, a teacher who was passionate about the material was 

seen as a role model, making the learning experience more relatable and less intimidating. Passionate 

teachers were perceived as more approachable and capable, which encouraged students to actively participate 

in class and approach challenging problems with more confidence. 

“When a teacher is passionate about the subject and shows confidence in 

working through numbers, it can be contagious. I tend to feel more comfortable 

when I see my teacher engaging with the material confidently.” 

One key aspect of this theme was the role of vulnerability in building rapport and trust between teachers 

and students. Students noted that a teacher who acknowledged their own struggles with the material and 

shared their journey of overcoming difficulties helped them feel more connected and understood. This 

transparency made learning numbers seem less daunting, as it normalized the challenges associated with 

mastering mathematical concepts. Demonstrating vulnerability allowed students to see that difficulties with 
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numbers were a shared experience, rather than an indicator of personal failure, encouraging a sense of 

solidarity and resilience in the face of challenges. 

“If a teacher demonstrates that they, too, struggle at times but are able to work 

through challenges, it shows me that it’s normal to have difficulties with numbers. It 

helps me feel less alone in my struggles and more motivated to continue.” 

The passionate teachers were also seen as encouraging role models who believed in students’ abilities, 

even when faced with difficulties. This belief in students’ potential acted as a catalyst for motivation, making 

it easier for students to persist through challenges. They felt supported in their learning journey, knowing 

that their struggles were acknowledged and that there was a pathway to success through persistence and 

effort. Believing in students’ abilities helped diminish feelings of insecurity and fear of failure, motivating 

students to actively engage in problem-solving and seek help when needed. 

Objective 2: Determine how instructional strategies played in in converting fear into welcoming 

numbers in learning. 

This study observed three major instructional strategies that could help students alleviate their fear of 

numbers—the simplification, collaboration, and interactive learning.  

Simplification focused on how breaking down complex mathematical concepts into more manageable 

steps can significantly reduce anxiety and increase understanding. Students appreciate when instructors use 

real-world examples, step-by-step approaches, and simple terms to explain difficult topics.  

Collaboration examined the role of group work in enhancing engagement and confidence in math 

learning. Students find that working with peers helps them ask questions, receive feedback, and discuss 

different approaches to problem-solving. Group activities not only provide support and validation but also 

expose students to multiple strategies for tackling mathematical challenges.  

Interactive Learning looks at the impact of hands-on activities and real-world applications in math 

education. Engaging students through projects, real-life scenarios, and the use of online tools makes math 

more relevant and less abstract. By integrating practical applications, such as calculating costs or simulating 

scenarios through online tools or video games, students see the value of math beyond the classroom. 

Theme 1: Simplification 

Simplification emerged as a significant factor in improving students’ engagement with mathematics by 

making complex content more accessible. This approach involved breaking down mathematical concepts 

into more digestible parts, making them easier to understand and less intimidating. 

Students expressed that having complex topics divided into simpler components made the material less 

overwhelming. For many, this method was particularly helpful because it allowed them to focus on one idea 

at a time without feeling the pressure to understand everything at once. When teachers broke down complex 

topics, it was as if they were providing a roadmap for learning, guiding students step-by-step through the 

process. This approach helped reduce the cognitive load associated with learning math and made the subject 

feel more accessible. Students appreciated when teachers explained things in stages, ensuring that each step 

was clear before moving on to the next.  

“A teacher who can break down complex topics into digestible pieces and 

explain concepts in different ways can really help students like me who find 

numbers overwhelming. When I understand the logic behind the numbers, the fear 

tends to lessen.” 
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When problems were broken down into clear, sequential steps and explained slowly, students could 

engage more comfortably with the content. This paced approach allowed them to absorb one concept at a 

time, reducing the sense of being overwhelmed. For instance, when instructors went over problems slowly, it 

gave students the opportunity to process each part before moving forward. This pacing enhanced 

comprehension and helped students feel more at ease with the material. It was important to many that the 

teacher took the time to explain each step thoroughly, making sure there was no rush and that they had a 

chance to ask questions and get clarifications. 

“The teacher took the time to break down each step in a problem, and that 

made it easier to follow. I liked when the teacher used simple terms to explain 

difficult concepts.” 

“What helped me the most was when my instructor broke complex topics into 

smaller, more manageable steps. Starting with simple concepts and gradually 

building up to more advanced topics made the learning process less overwhelming. 

It helped me develop confidence in my ability to handle numbers.” 

Instructional strategies that involved step-by-step explanations were particularly appreciated. Students 

described how this method provided a structured path for solving problems, which made the material easier 

to engage with. When teachers showed the exact steps to follow and talked about why each step was 

necessary, it helped students understand the rationale behind each action. This checklist approach allowed 

students to break down problems into manageable parts, making the entire process more understandable and 

less overwhelming. They felt more confident in their ability to tackle complex problems because they knew 

they could always refer back to the process. This clear sequencing of steps was instrumental in preventing 

students from feeling like they had to keep everything in their heads at once. Instead, they could focus on 

mastering one part before moving on to the next, which made learning math less stressful. 

“I liked how the teacher showed us the exact steps to follow when solving 

problems. It felt like a checklist I could use whenever I was stuck. When we solved 

problems step-by-step and talked about why we did each part, it made the whole 

process clearer.” 

“I have noticed that when a teacher explains things step-by-step, I start to see 

math as something less abstract. It doesn't feel as intimidating when I can make 

sense of it in a way that connects to my daily life.” 

“When a problem is split into clear steps, I don’t feel like I have to keep 

everything in my head all at once. It feels more manageable, and I can process each 

part before moving to the next.” 

“When the instructor goes over problems slowly and explains every step, I feel 

more confident and less anxious. I can always refer back to the process rather than 

feeling I need to memorize everything at once.” 

Theme 2: Collaboration 

Collaboration highlighted the importance of group activities in enhancing students' engagement and 

comfort with mathematics. It underscored how collaborative learning environments facilitated deeper 

understanding, supported peer interaction, and reduced anxiety associated with problem-solving. This theme 

emerged as a counterbalance to traditional solo work, promoting a more communal approach to learning that 

emphasized discussion, sharing of strategies, and mutual support. 
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Students described how they used to feel nervous about solving math problems in front of the class. 

However, when engaged in group activities, they found themselves more at ease. This transition was 

primarily due to the support and non-judgmental atmosphere developed within the group. In these settings, 

students were encouraged to ask questions without fear of being ridiculed or singled out for mistakes. This 

collaborative approach helped them build confidence, as they could tap into the collective knowledge of their 

peers and gain different perspectives on problem-solving strategies. The supportive environment reduced 

anxiety, making it easier for students to participate actively and contribute to discussions. Peers’ willingness 

to share their ideas contributed to a sense of community that was both encouraging and validating. 

“I used to get nervous when I was asked to solve problems in front of the class, 

but group activities allowed me to ask questions and receive support. My peers were 

kind, and I didn't feel judged. This helped me build my confidence.” 

“Being able to talk through the problem with someone else helped me engage 

more with the content. It wasn’t just me sitting in silence, trying to figure everything 

out alone. My peers’ explanations often made things clearer.” 

Rather than being isolated in their attempts to understand the material, students found that talking 

through problems with others helped them engage more deeply with the content. They appreciated that 

collaboration was not just about arriving at a correct answer, but rather about discussing different methods 

and considering multiple perspectives. This shared dialogue allowed them to learn from each other, 

broadening their understanding and enhancing their problem-solving skills. By working together, students 

began to see math as a tool for thinking and problem-solving, rather than a set of isolated concepts to 

memorize. They came to value the diversity of approaches within the group, understanding that there are 

multiple ways to tackle problems. This realization increased their comfort with numbers and allowed them to 

see math as a dynamic and adaptable subject. 

“Group activities where we had to solve math problems together made a huge 

difference for me. It wasn't just about memorizing formulas; it was about discussing 

how to approach problems and realizing that there are multiple ways to solve them. 

It made me more comfortable with the idea of numbers as tools for thinking and 

problem-solving.” 

“Working in groups allowed us to bounce ideas off each other. Instead of just 

following a formula, we discussed different methods of solving a problem and 

weighed the pros and cons of each approach.” 

They learned that there was no one-size-fits-all solution to problems, and this flexibility encourage 

creativity in thinking. Working with peers encouraged experimentation, which was helpful in developing a 

deeper understanding of concepts. The discussions in these groups stimulated critical thinking, as students 

had to justify their reasoning and consider the pros and cons of different approaches. This process helped 

them develop a more nuanced view of problem-solving, enhancing their ability to navigate complex 

scenarios independently. 

“When we were encouraged to solve problems in groups or on our own during 

class, I felt more confident. I stopped fearing numbers because I was actively 

involved in the process and realized I could figure them out with practice.” 

Theme 3: Interactive Learning 
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Interactive Learning highlighted the importance of engaging, practical experiences and the use of digital 

tools to make math more relevant and less abstract for students. It underscored a shift from passive to active 

learning, where students interacted directly with content and technology to explore and apply mathematical 

concepts. 

Students valued projects that allowed them to apply math to real-world problems. For instance, working 

on a project calculating the cost of a new public transportation system made math feel like a tool for 

problem-solving, not just a set of formulas to memorize. This real-world application showed them that their 

mathematical skills could have a tangible impact on society. Hands-on activities like these engaged students 

and motivated them to see math as a practical discipline. 

“I loved it when we worked on a project where we had to calculate the cost of a 

new public transportation system. It wasn’t just about getting the right numbers—it 

felt like I was actually solving something that could affect people’s lives.” 

Another aspect of interactive learning was linking math to other disciplines. Students appreciated 

teachers showing how math intersected with economics or biology. This interdisciplinary approach provided 

a broader context for understanding math and demonstrated its relevance across different fields. It helped 

students see the bigger picture of how math connected with real-world applications. 

“I find it easier to understand equations when the teacher shows how they’re 

used in real-life situations, like in economics or biology. It makes the math feel 

more relevant.” 

The use of online tools was another key feature of interactive learning. Students enjoyed using digital 

platforms that allowed them to interact with problems, such as dragging variables to see the effects of 

changes. This interactive method engaged students more deeply with the material. It made math feel more 

dynamic and less like a static set of rules to memorize. Self-paced tools enabled students to learn at their 

own speed, revisit challenging areas, and test their understanding in a more personalized way. 

“I’m happy to know when online tools allow me to interact with problems, like 

dragging variables around to see how changes affect the outcome. It makes math 

feel less dry and more like a puzzle I can figure out.” 

“I love when professors recommend online tools or resources. It’s comforting 

knowing I can practice on my own time and learn at my own speed.” 

Technology and gamified learning also played a significant role in interactive learning. For example, 

using video games to teach probability made math more enjoyable and relevant. Games that involved 

prediction and decision-making showed students the real-world applications of math in a way that was 

engaging. This approach helped demystify math, making it feel more like a dynamic, interactive subject 

rather than a set of abstract concepts.  

“I never really liked math until we used video games to learn about probability. 

It was fun to see how math helps predict what will happen in a game! When we used 

coding to create simple games, I realized that math was behind all the tech I enjoy. 

It made me feel like I could create things, too.” 

6. Discussion 

Mathematics anxiety significantly affects performance in mathematical tasks. Individuals with high 

trait-level mathematics anxiety, a long-term predisposition to fear math, tend to experience state anxiety, an 
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acute in-the-moment emotional reaction when dealing with math. This acute anxiety interferes with working 

memory, a cognitive resource critical for solving complex mathematical problems[97-99]. While reduced 

working memory and diminished goal-directed processing have been frequently associated with poor 

performance among individuals with mathematics anxiety, the extent to which state anxiety contributes to 

this underperformance remains inadequately explored[100,101]. Although existing research has investigated the 

relationships between trait-level mathematics anxiety, state anxiety, and mathematics performance, there is 

limited empirical evidence quantifying the direct impact of in-the-moment anxiety on performance 

outcomes[102,103]. This gap in understanding is crucial; if state anxiety serves as a predominant factor in 

undermining performance, intervention strategies should concentrate on mitigating these immediate 

emotional responses[104,105].  

Emotion regulation, involving strategies that individuals employ to manage the type, intensity, and 

duration of their emotional experiences, is likely to have significant help in diminishing mathematics 

anxiety[106]. Numerous interventions designed to address mathematics anxiety incorporate emotion regulation 

techniques, aiming to equip individuals with the skills needed to manage state anxiety effectively. Empirical 

studies indicate that such strategies can improve test performance, which enables individuals with 

mathematics anxiety to better manage their emotional responses and improve their problem-solving 

capabilities[107-110]. Further investigation is needed to ascertain whether intervention efforts should primarily 

target immediate anxiety reduction or focus on more comprehensive strategies. Concurrently, the adoption of 

emotion regulation techniques presents a promising approach to addressing the challenges associated with 

mathematics anxiety[111-113,110].  

This paper observed that having social-emotional interaction between students and teachers helped 

lessen students’ mathematics anxiety. The findings of this study strongly correlate with broader literature on 

social-emotional learning, particularly regarding the critical role of social interaction and emotional 

regulation in shaping educational practices. Emotional competence is deeply intertwined with culturally 

normed ideals of selfhood[114-117]. These ideals emphasize not only the regulation of negative emotions but 

also the ways in which emotional regulation practices reflect societal values and objectives. In the context of 

social-emotional learning, emotional regulation emerges as a central skill, often focused on mitigating 

disruptive behaviors and developing positive emotional states[118,119]. 

Positive emotional interactions between teachers and students create a supportive and engaging learning 

environment that develop students’ motivation, enhances their confidence, and encourages active 

participation in learning activities. High-quality teacher-student relationships could address mathematics 

anxiety and enhancing math performance among students[120]. While conflict within these relationships can 

heighten anxiety levels, having a warm, supportive, and trusting environment significantly reduces 

mathematics anxiety[121]. In this paper, showing empathy towards students and manifesting passion in 

teaching could alleviate students’ fear of mathematics. For example, one student noted that “I really 

appreciated when my teacher acknowledged how tough math can be for some of us. It made me feel like I 

wasn't the only one who found it difficult.” In contrast, when their teacher shows strictness like when 

“…[using] mistake as an example of what not to do,” students feel being punished for their minor errors 

which also makes them self-conscious or afraid to answer questions. This validation not only reassures 

students but also normalizes their struggles, helping them to overcome feelings of inadequacy. On the other 

hand, excessively strict approaches—such as public criticism of mistakes—can heighten students’ fear of 

failure, discourage active participation, and intensify anxiety. Semeraro et al.[121] explained that positive 

relationships provide students with the emotional tools needed to cope with their mathematics anxiety 

effectively, leading to improved academic outcomes. In this paper, positive relationship can be in a form of 
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affirmation, constructive feedback, providing correct examples, checking/verification in which students feel 

that “no one would be judged for asking questions, no matter how simple they seemed.”  

Further, positive math achievement is often facilitated through the reduction of mathematics anxiety, 

highlighting the mediating role of the teacher-student relation. Teacher self-efficacy also contributes 

indirectly to students’ mathematics anxiety and achievement through its influence on teaching attitudes, 

practices, and behaviors[122]. Teacher efficacy is described as the teacher’s perception of their ability to 

achieve desired results in student participation and learning, including with students who may be challenging 

or lack motivation[123]. In this study, math teachers manifested teaching efficacy, especially in times when 

they encounter challenges in teaching students. One student revealed that “When a teacher is passionate 

about the subject and shows confidence in working through numbers, it can be contagious. I tend to feel 

more comfortable when I see my teacher engaging with the material confidently.” Early studies indicated 

that teachers’ self-efficacy can be correlated to their students’ self-efficacy in learning[124-126]. This paper 

assessed the impact of teacher passion and efficacy on student comfort and anxiety levels in mathematics. 

Particularly, one student said that “If a teacher demonstrates that they, too, struggle at times but are able to 

work through challenges, it shows me that it’s normal to have difficulties with numbers.” This sentiment has 

broader implications of teacher efficacy—when teachers humanize the learning process by openly addressing 

their own struggles or modeling problem-solving techniques, they dismantle the stigma surrounding failure, 

reframing it as a natural and valuable component of learning. Consequently, this process helps alleviate 

mathematics anxiety as students feel “less alone in [their] struggles and more motivated to continue 

[learning].” 

 There were instances wherein teachers who apply collaboration, interactive learning and 

simplification techniques in teaching mathematics enabled students feel positive about mathematics learning, 

reducing their feal of failures. Alishahi, Panahi and Samadi[49] found that interactive management not only 

addresses immediate behavioral challenges but also enhances students’ ability to adapt academically within 

the learning environment. This has direct interaction with students’ academic achievement, motivation, 

environmental satisfaction, and relaxation in defining academic adjustment[127]. Apparently, positive 

classroom interaction, like affirmation, constructive feedback, and corrections, encouraged students to 

participate in class and feel less anxious in learning mathematics. Kayıkçı[128] found a relationship between 

teachers’ classroom management skills and students’ disciplinary behavior, suggesting that effective 

management supports students’ ability to regulate themselves academically and socially. This paper 

explained that with effective management, students “…stopped fearing numbers because I was actively 

involved in the process and realized I could figure them out with practice.” For example, when teachers 

simplify complex math topics into step-by-step process, it helps their students feel at ease with learning 

while encouraging them to explore new ideas or solve problems on their own. This learning process also 

appeared in positive teacher-student relationship as students “can always refer back to the process rather 

than feeling [they] need to memorize everything at once.” As a result, they are better equipped to reflect on 

their thinking, evaluate their problem-solving strategies, and adjust their approaches as needed. This shift 

from a mere memorization-focused strategy to a more flexible, reflective approach aligns well with 

contemporary educational goals that aim to develop critical thinking and independent learning skills. 

Whenever there is low mathematics anxiety among students, they feel less concerned about making mistakes 

which encourages them to participate in self-directed learning. They became more competent in adapting to 

different sources of information for learning, especially through online tools and resources.  

Consequently, a positive teacher-student relationship enables students to engage deeply with their own 

learning processes and develops an environment where they can reflect on and articulate their thoughts and 
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realizations. This kind of relationship encourages self-directed learning and helps students take ownership of 

their educational journey. When students feel comfortable and supported by their teachers, they are more 

likely to engage in introspection and self-assessment, which are critical components of metacognitive skills. 

High-quality interactions characterized by empathy and constructive feedback help students feel understood 

and valued, which potentially lowers their fear of failure. Integrating emotion regulation strategies within 

this relationship can further aid in managing immediate anxiety, helping students remain calm and focused 

during math tasks. When students feel less anxious, they are more likely to engage deeply with the material 

and develop metacognitive skills essential for problem-solving and independent learning. 

7. Conclusion 

Mathematics anxiety significantly affects individuals’ performance in mathematical tasks, with a strong 

correlation between high trait-level mathematics anxiety and acute state anxiety when dealing with math 

problems. Despite the established connection between trait and state anxiety and poor math performance, the 

specific role of state anxiety in underperformance requires further exploration. This study found out that 

when teachers demonstrated empathy—by valuing students' efforts, normalizing mistakes, and encouraging a 

non-judgmental atmosphere—students felt safer to participate, make mistakes, and ask questions. This 

supportive environment not only reduced anxiety but also encouraged active participation and a deeper 

connection with the subject matter. Further, passionate teachers who shared their own struggles and 

persistence with math could be particularly influential. This role model behavior was critical in normalizing 

difficulties with numbers, encouraging resilience, and building a supportive classroom community. In terms 

of instructional strategies, simplification and collaboration were effective methods for converting fear into 

welcoming learning experiences. Simplification involved breaking down complex concepts into manageable 

steps, reducing cognitive load and enhancing understanding. Collaboration created a communal learning 

environment where students could interact, share strategies, and receive supportive feedback, reducing 

feelings of isolation. Interactive learning, which included real-world applications and hands-on activities, 

further enriched the experience by making math more engaging and relevant, enhancing motivation and 

enthusiasm for the subject. 

Given these findings, it is essential to address mathematics anxiety through targeted interventions that 

aim to reduce both trait and state anxiety. Schools and educators should adopt strategies that show a 

supportive and positive learning environment. This can include the use of stress-reduction techniques such as 

mindfulness exercises, encouraging a growth mindset, and validating students’ feelings about their 

mathematics anxiety. Educators need to be equipped with skills to identify mathematics anxiety and 

implement personalized support, whether through peer support systems, targeted tutoring, or specialized 

counseling services. Further, integrating digital tools and platforms that offer personalized feedback and 

interactive learning experiences can help students manage their anxiety and build confidence in their 

mathematical abilities. For students experiencing severe anxiety, one-on-one interventions may be necessary 

to provide additional support and guidance. Programs that focus on building a positive relationship between 

students and teachers, characterized by empathy, patience, and encouragement, are also crucial. This 

supportive interaction can help normalize struggles with math, reduce fear of failure, and enhance students’ 

motivation and engagement in learning mathematics. 

Despite these promising findings, the study has several limitations. First, the reliance on self-reported 

measures of mathematics anxiety may introduce bias and limit the accuracy of findings. Objective 

assessments of anxiety, such as physiological measures or observational data, could provide further 

understanding of the effects of anxiety on math performance. Second, the cross-sectional nature of the study 
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limits the ability to establish causal relationships between mathematics anxiety and academic outcomes. 

Future research should employ longitudinal designs to track changes in anxiety over time and examine the 

long-term effects of interventions. Third, the study population may not fully represent the diversity of 

students across different cultural and educational backgrounds. Future studies should include a more 

heterogeneous sample to enhance the generalizability of findings. Finally, there is a need for research that 

explores the relation between mathematics anxiety and other factors that may influence performance, such as 

socioeconomic status, language proficiency, and cultural differences. This could provide a comprehensive 

understanding of the nature of mathematics anxiety and its impact on student outcomes. 
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