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Abstract 

This thesis explores the impact of math anxiety issues in both teachers and students that 

permeate BC schools and proposes intervention strategies to ameliorate these concerns. Of 

particular interest to this thesis are those issues raised when math anxiety manifests in teachers 

and is passed onto their students. As past research has shown, teachers that enter the profession 

without addressing their math anxiety, lack the support they need to address it. To this end, this 

Masters’ project begins the important process of addressing math anxiety in pre-service and in-

service teachers by providing the tools to mitigate and overcome such anxieties. This thesis thus 

argues for the implementation of methods and strategies centred on principles related to growth 

mindsets into pre-service elementary teacher programs and professional development settings. 

Ultimately, this thesis offers a viable path vis-à-vis a website/resource guide that targets math 

anxiety and aims to break the cycle of teachers passing on math anxiety to their students.  

Keywords: math anxiety, growth mindset, pre-service, in-service 
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Chapter 1 
Introduction  

 In this chapter, I describe several research questions, provide justification for this study 

and discuss a plan to support preservice teachers with an outline of the chapters to come. I also 

provide a brief overview of the problems to be studied, including: 1) math anxiety; 2) how math 

anxiety emerges in the classroom; 3) the origins of math anxiety in children; 4) a brief 

examination of math anxiety as it relates to preservice teachers; and 5) the complexities of math 

anxiety and the relationship between mathematics anxiety and pre-service teachers.  

Context and Positionality 
 

Over the past four years, I have taught senior level mathematics, teaching grades nine to 

twelve. Having taught multiple mathematics courses, I have concluded that math anxiety in my 

classroom has been a recurrent issue that warrants investigation.  Students across grades and age 

groups enter the classroom with preconceived notions about math and their relationship to it. For 

instance, I often hear about a student’s experiences with math through statements they utter such 

as, “My last math teacher was so boring” or “I had a terrible experience with my former 

teacher.”  When I tell someone outside the school that I am a math teacher, the recurrent 

response is, “I hated math” or “Math was my worst subject.” The negative conceptions and 

attitudes surrounding math are ubiquitous.  

Nevertheless, having received emails, notes and other comments from parents stating that 

my approach to mathematics provides an excellent counterpoint to the bulk of their child’s 

experiences with math, I am optimistic about the idea of transforming attitudes about math and 

math anxiety. There are many things teachers and schools can do to help prevent and/or mitigate 

math anxiety from happening through implementing strategies that help reduce the feelings 
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around math anxiety and that shift students away from having a fixed mindset to having a growth 

mathematical mindset. 

In reflecting on the myriad comments and anecdotes that I have listened to from my 

students, a number of questions have arisen. For instance, what types of strategies have 

elementary and middle school teachers used to mitigate math anxiety in their students? Do 

teachers have their own math anxiety that is getting projected onto their students and what kind 

of an impact does that have on students? Do teachers feel confident in their ability to teach math? 

What courses or strategies have pre-service teachers been given to overcome their own math 

anxiety? Reflecting on these important questions has led me to want to find ways to mitigate 

math anxiety which is a ubiquitous concern through all levels of learners in K-12 education.  

Purpose of the Study 
 

The primary purpose of this research project is to examine the complexities of math 

anxiety and investigate the relationship between mathematics anxiety and pre-service teachers. 

The secondary purposes of this project are: to examine how students are impacted when a 

teacher has math anxiety, and to create a course-guide or resource for pre-service teachers in the 

education program that aims to reduce teacher math anxiety and prepare pre-service teachers to 

teach math at the elementary and middle school levels.  

This study argues that the levels of teachers’ math anxiety plays a significant role in 

students developing math anxiety. Such claims are based on anecdotal evidence and information 

taken from course offerings for preservice teacher education programs. Whereas, elementary 

level teacher education programs seem to emphasize mathematical content in the teaching of 

elementary mathematics, the purpose of this project is to offer effective strategies for recognizing 

and mitigating math anxiety for teachers that suffer from it whilst having to teach math.  
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My experiences working with pre-service teachers while I was completing my Bachelor of 

Education allowed me to discuss and observe their attitudes about math. What became 

abundantly clear was that almost every pre-service teacher I spoke to articulated anxiety about 

mathematics. Particularly, they described high levels of anxiety and negative attitudes about their 

own abilities and performance in mathematics. Ultimately, I observed a majority of preservice 

teachers whose mindset around math almost certainly would influence their confidence around 

teaching math.  

Justification 
 
 It is important to explore and address the concerns around math anxiety in teachers 

because of the negative impact that their anxiety can have on their students. Teachers with math 

anxiety have been shown to worry that their ability to teach math may confuse their students, 

resulting in less-skilled teaching and lower student achievement (Olson & Stockr, 2018). 

Furthermore, teachers with math anxiety unconsciously model their anxieties in the classroom, 

where students are likely to be negatively influenced, and develop their own math anxieties 

(Olson & Stockr, 2018). According to Hembree (1990) preservice teachers enrolled in 

elementary education programs in particular have higher levels of math anxiety when compared 

to students who choose other university majors.  

Furthermore, this study serves to bring awareness to the pervasive issue of lower teacher 

engagement in math studies in teacher ed and acknowledge the lack of support for math anxiety 

among preservice teachers in current teacher ed programs. More often than not, classroom 

teachers do not specialize in the elementary years, hence teaching math to elementary school 

students is in the purview of teachers that have a higher chance of being math anxious and likely 

do not hold positive feelings about the subject (Beilock et al., 2010).  
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As Bursal and Paznokas (2006) suggest, math anxiety amongst preservice teachers is 

particularly prevalent, insofar as many researchers have observed a significantly higher 

percentage of preservice teachers who reported experiencing higher levels of math anxiety when 

compared to other undergraduate university students (Harper & Daane, 1998). The effectiveness 

of math instruction in elementary education is contingent on teacher education programs and the 

extent to which these programs prepare preservice teachers to teach math. Thus, if the programs 

created for preservice elementary school teachers continue to have few math requirements, then 

those people who are math anxious will continue to struggle, and their math anxieties will 

continue to be passed on to their students.  

Math anxiety is a pervasive issue that I have observed over the past four years of 

teaching. In reflecting on these observations, it is apparent that math anxiety emerges in students 

at a young age, and by the time students reach the high school level, they experience math 

anxiety deeply. That is, students become increasingly mired in negative thoughts and feelings 

about math. Accordingly, insofar as math anxiety tends to manifest in elementary school, 

addressing this in elementary school teachers is critical as this is where anxiety develops. Early 

intervention can mitigate that negative cascade of math anxiety as it is a key point of leverage in 

reducing students’ development of math anxiety 

In summary, this project is important as it aims to fill a discernible gap in the research 

about math anxiety in elementary teachers, it will highlight the impact of ignoring teacher 

anxiety, and begin to remedy the problem of unpreparedness that preservice elementary teachers 

feel when they are forced to teach math by providing prevention strategies that will help to 

disrupt and mitigate the cyclical nature of teachers passing on negative feelings about math to 

their students. 
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If preservice teachers’ awareness about math anxiety improves, the likelihood of passing 

their own math anxiety to their students will seemingly decrease. Ultimately, reducing math 

anxiety in elementary teachers can only make the likelihood of success for students in math as 

they move into higher levels more attainable.  

Research Questions 
 
 In observing math anxiety in my classroom over several years, in numerous students 

across grade levels and having investigated a preponderance of research about math anxiety at 

the elementary school, I wonder what are the complexities of math anxiety and the relationship 

between mathematics anxiety and pre-service teachers? How are students impacted when a 

teacher has math anxiety?  

My primary questions are: What are the complexities of math anxiety and the 

relationship between mathematics anxiety and pre-service teachers? Second, what key 

strategies might support pre-service teachers in overcoming math anxiety? My intention in 

this thesis is to investigate these questions and create a course-guide to support preservice 

teachers when they enter university, supported by research and evidence-based practices.  

Definition of Terms 
 
 The following are definitions for terms that will appear throughout the study. 

Growth Mindset: the belief that abilities can be developed through dedication and hard work 

(Dweck, 2016).  

Mathematical Mindset: the ability to approach math from a growth mindset perspective, that is, 

knowing that math is a subject of growth and that the purpose is to learn and think about new 

ideas. 
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Math Anxiety: negative feelings and tension that inhibits someone’s ability to effectively learn 

mathematics—particularly, the negative feelings and self-efficacy about one’s performance in 

solving math problems. 

Pre-service Teacher: referred to also as teacher candidates, preservice teachers are student 

teachers who are registered in a teacher education/preparation program and working toward 

becoming a fully certified professional teacher.  

Brief Overview of Study 
 
Chapter two reviews the literature about math anxiety—both in teachers and in students—the 

chapter also explores research about growth mindsets and mathematical mindsets. Other research 

explored includes: the manifestations of math anxiety in teachers and the impact math anxiety 

has on teaching performance. Finally, the chapter investigates some innovative strategies that 

aim to reduce math anxiety in both teachers and students. Chapter three focuses on describing the 

design of the project including the specific content, outcomes and strategies that a course-guide 

aiming to help preservice teachers identify their math anxiety should contain. The central goals 

of the course guide are to reduce levels of math anxiety in teachers and to promote methods, 

strategies, and other didactic/pedagogical tools that promote growth mathematical mindsets 

before entering the teaching profession. Chapter four is my original contribution to the field 

based on the research in the form of a course guide. In chapter 5 I reflect on my learning, present 

a summary and propose limitations of my website. It will also include next steps.  
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Chapter 2 
Introduction 
 
 While the previous chapter explored the rationale for investigating math anxiety in 

teachers and students, the current chapter centres on the aspects of math anxiety in teachers and 

how math anxiety impacts teaching and students. The chapter also addresses growth mindsets, 

mathematical mindsets and strategies aimed to reduce math anxiety in both teachers and 

students.  

Overview of Math Anxiety 
 

Math anxiety is common among many learners of all ages. What is math anxiety? Simply 

put, math anxiety is the matrix of negative feelings and tension that inhibits a student’s ability to 

effectively learn mathematics—particularly, the negative feelings and self-efficacy about one’s 

performance in solving math problems (Ashcraft, 2005; Gresham, 2007). Furthermore, math 

anxiety includes feelings of tension, avoidance, and overall fear of the subject matter often 

resulting in lower math performance in school (Mutodi et al., 2014).  

Math anxiety starts in the early years of elementary school and can manifest in a number 

of ways. Teachers and other adults are often primary sources of mathematics anxiety (Beilock et 

al., 2010). It is important to understand: 1) how math anxious teachers shape students’ 

perceptions about math and student math achievement; and 2) how math anxiety impacts 

teachers’ ability to learn and teach math. Additionally, the research illuminates the necessity for 

post-secondary education programs to recognize the deleterious impact math anxiety can have on 

students and teachers. This review demonstrates the need for teacher education programs to 

develop courses (or course material) that aim to minimize and/or mitigate math anxiety in 

preservice teachers.  
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The bulk of research about math anxiety focusses primarily on its causes and dimensions 

while also investigating its relationships to other behaviors. According to Beilock et al (2010), 

“Math anxiety manifests itself as an unpleasant emotional response to math or the prospect of 

doing math and is more common in women than in men” (p. 1860). In addition, Ertikin et al 

(2009) claim that math anxiety can be brought on by a discrepancy between a students’ learning 

style and instructor’s teaching style. Jameson and Fusco (2014) show that “Anxiety increased 

with age, while efficacy decreased, perhaps highlighting decreased levels of confidence of older 

students” (p. 314).  Research about math anxiety tends to focus primarily on students’ 

perceptions about math and how educators can help ease student math anxiety. Nevertheless, a 

considerable gap in the research remains in the area of math anxiety in preservice teachers. 

Math Anxiety in Adults and Preservice Teachers 
 

A few studies linking teacher math anxiety with students' math anxiety and performance 

have begun to come to the fore. For instance, in a study conducted by Ertekin, Dilmac, and 

Yazici (2009), high levels of math anxiety in preservice teachers is linked to particular learning 

styles (p. 1189). The study gave 293 preservice teachers a multiple-choice questionnaire to 

determine their levels of math anxiety and the sample group’s learning styles were also surveyed 

using the Marmara Learning Styles Scale (p. 1190). In the study, visual and tactile learners were 

found to experience more anxiety regarding mathematics lessons than students of other learning 

styles (p. 1193). The study shows that teaching math with methods that are more compatible to 

students’ learning styles can reduce math anxiety. In short, Ertekin et al. (2009) assert that their 

study’s results support the notion that a mismatch between a student’s learning style and a 

teacher’s teaching style increases the likelihood of math anxiety.  



REDUCING MATH ANXIETY IN TEACHERS AND STUDENTS 9 

As math anxiety in preservice teachers carries into post-secondary education, Beilock et 

al (2010) explain how elementary teachers—teachers who are responsible for teaching math— 

can reach the end of their teacher education program having avoided math classes entirely. In 

addition, Jameson and Fusco’s (2014) study suggests that as more time elapses after a student 

last took a math course, the recorded levels of math self-efficacy for that student tends to 

decrease. Thus, as elementary teachers are expected to teach math to students on a daily basis, 

the notion that they potentially avoided the subject for years is troubling. Simply put, many 

preservice teachers do not address and/or mitigate their math anxieties, making it much more 

plausible that their students’ manifest similar anxieties in the future.  

Impact of Math Anxiety on Teaching Performance 
 
 Research has shown that math anxiety exists prevalently among elementary school 

teachers. Relating to elementary teachers with lower mathematical knowledge and low self-

efficacy in their ability to teach mathematics (Martinez et al., 2015, p.71), math anxiety can 

negatively impact myriad aspects of a teacher’s pedagogical practice. These math-anxious 

teachers are likely to be anxious about teaching mathematics and are also likely to have lower 

levels of mathematics teaching self-efficacy (Bursal & Paznokas, 2006, p. 173). That is to say, 

math anxious teachers spend less time on planning math related activities, a consequence of low 

confidence and a lack of self-efficacy related to learning new mathematical topics. Ultimately, 

teachers with math anxiety avoid pursuing new mathematical ideas and often a lack of 

motivation to change—mostly because of their deeply entrenched negative feelings surrounding 

math and their perceived low capability to grasp mathematical concepts (Curran et al., 2009, p. 

633). Put differently, negative feelings about mathematics can generate adverse outcomes and 

results in mathematics thus making mathematics anxiety much more likely (Gresham, 2007, p. 
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182). Teaching alone powerfully shapes thoughts, beliefs, feelings, and conceptual 

understandings (Gresham, 2007; Tooke et al. ,1998; Vinson, 2001). As Gresham suggests, “[a] 

possible solution to the problem may lie in the preparation of teachers of school mathematics” 

(2007, p. 183).  

Impact of Teacher Math Anxiety on Student Performance 
 

An important consequence of transferring math anxiety from teachers to students is that 

these same students frequently pursue academic paths that are rooted in their unsuccessful 

experiences in mathematics. What is more, math-anxious teachers often fail to communicate 

essential mathematical concepts which can further hinder students’ academic achievement 

(Bursal & Paznokas, 2006, p. 177). Thus, math-anxious teachers may develop, intensify, or help 

to reduce math anxiety amongst their students through their outlook on mathematical subject 

matter, teaching methods, and didactic/instructional practices (Sloan et al., 2002, p. 84).  

 Ultimately, math anxiety is widespread in pre-service teacher education programs 

particularly at the elementary school level, and insofar as it has been linked to low levels of 

mathematical knowledge and poor self-efficacy, one can conclude that math anxiety 

fundamentally impacts teaching performance (of math) and student performance, a trend that 

requires redress (Bursal & Paznokas, 2006; Gresham, 2007).  Thus, preservice teachers must 

recognise the importance of students exploring mathematical concepts in the absence of a culture 

that evaluates achievement solely on whether one is right or wrong. 

Growth and Mathematical Mindsets 
 

 Carol Dweck (2016) explains mindset as the perception of oneself to which individuals 

observe regarding their own intellectual ability. As such, students that develop a fixed mindset 

imagine that their intelligence and intellectual traits are constant, imprinted, and cannot be 
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practiced or developed. According to Dweck (2008), having a growth mindset is fundamental for 

individuals to prosper and reach their full potential. This section will discuss how mindset plays 

a key role in math achievement and what it means to have a growth mathematical mindset.  

 Strong mathematical skills are often explained in terms of innate ability. As such, 

“mathematically gifted” people are rarely praised for their capacity to work hard and dedicate 

their time to the subject. The assumption that some people are good at math and some people are 

not suggest that schools, teachers, and students alike approach math from a fixed mindset – a 

way of thinking that codifies some people as being incapable of mathematical success. 

Nevertheless, Boaler’s (2016) Mathematical Mindsets debunks the mythology behind the so-

called “math brain” and argues that even those who are committed to the idea that they are bad at 

math can both enjoy and succeed in math. Boaler (2016) translates Carol Dweck’s concept of 

“growth mindset” into math teaching and thinking. Boaler (2016) emphasizes the shift that 

students can have, away from self-doubt and anxiety toward strong self-confidence and 

mathematical self-efficacy.  

 Boaler (2016) also stresses the importance of using encouraging words, and 

“communicat[ing] positive beliefs and expectations to students who are slow, appear 

unmotivated or struggle” (p.177).  That is to say, a teacher’s words of encouragement are, for 

Boaler (2016), at the core of shifting the culture of math from one dominated by a “fixed 

mindset” to one that embraces a growth mindset. When teachers see students struggling with 

math concepts, it is possible that consciously or unconsciously they may use less than positive 

language or fixed mindset messages which are more reflections of their own discomfort with 

math, and their choice of words can impact negatively on students. By using positive 

reinforcement when students ask questions, prompting students to attempt alternative ways to 
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solve problems, and through praising students for their effort, math is a subject that can be 

accessible to all. Disabusing students of the mythological notions of innate mathematical ability 

and inspiring them to solve and investigate problems is central to shifting the current “fixed” 

mindset and school culture.  

 Students often equate making mistakes with failure. Instead, Dweck argues that students 

should learn from failure; failure teaches students to elude the same missteps in future 

endeavours. Thus, learning from mistakes results in rewarding students for purposeful effort. 

Similarly, Boaler (2016) asserts that brain growth and brain development occur most when a 

person is challenged (p.12), even if said challenges lead to making mistakes.  

 In the end, Boaler (2016) argues that profound harm arises from the myth that one can 

only be good at math if they are born with mathematical aptitude.  That is to say, if educators 

teach mathematics from a closed mindset based on math as a performance subject, then teachers 

will segregate students into those students who have are gifted mathematically and those who are 

not. In its place, Boaler (2016) implores mathematics teachers to encourage students to see math 

as a subject filled with challenges, or as a subject available to all leaners prepared to work hard 

and see mistakes as learning opportunities. 

Strategies to Reduce Math Anxiety 
 
 Ineffective teaching methods can contribute to math anxiety—pedagogical ineptitude 

augments feelings of nervousness and anxiety as a learned response. That is to say, apprehension 

about one’s ability to effectively teach math combined with the distress that arises when 

teacher’s think they may confuse students are symptoms of a broader problem: teachers routinely 

pass on their own math anxiety to their students without necessarily knowing they are doing so. 

Accordingly, finding ways for teachers to recognize, mitigate and change their own math anxiety 
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is an increasingly necessary undertaking, and one that is not well established in the current 

literature.  

Investigating didactic strategies and teaching methods aimed at alleviating student and 

teacher math anxiety is paramount to addressing math anxiety in the classroom. Moreover, 

inasmuch as math anxiety is deeply rooted in the years of elementary school—"it typically 

originates in the elementary classroom and from there grows in intensity” (Curran et al., 2009, p. 

63)—recommended practices for reducing math anxiety in both teachers and students ought to be 

implemented by elementary school teachers. “Promoting a growth mathematical mindset in 

elementary school students before the cyclical nature of math anxiety takes hold is vital” 

(Karunakaran, 2020, p. 470). In brief, if teachers begin to grasp the importance of 

acknowledging their own math anxiety and the detrimental impact it can have on their students, 

they can begin to prevent the cyclical spread of math anxiety to students and help those students 

that already have math anxiety overcome it (Mutodi & Ngirande, 2014).  

 Several studies in educational research have contributed to a comprehensive list of 

strategies about overcoming math anxiety meant for pre-service teachers in university 

classrooms (Kurankaran, 2020).  

Cooperative Groups. To begin, pre-service teachers need to relinquish the idea that 

math is an individualized subject where students work alone at isolated desks, and instead 

consider it as an activity where one can participate in learning math as a community, working 

together, supporting each other and thus, creating a supportive learning environment 

(Kurankaran, 2020). Mutodi and Ngirande (2014) state, “cooperative groups provide students a 

chance to exchange ideas, ask questions freely, to explain to one another, to clarify in meaningful 

ways and to express feelings about their learning” (p. 293). What is more, a supportive learning 
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environment includes many of the ideas from Boaler (2016) and Dweck (2016), including using 

words of encouragement, embracing mistakes, and showing students how mistakes are just 

further opportunities to learn.  

Cooperative groups can extend beyond the students, to teachers helping teachers, 

building mentorship programs and mentor coaches. According to Joyce and Showers, (2002) 

teacher acquisition of knowledge and skills begins with professional development and training 

centred around making them effective learners. That is, “they need specific attitudes and skills, 

including persistence, understanding of the transfer of training, understanding of the need for 

theory and the ability to use peers productively.” (p.1) Furthermore, Joyce and Showers (2002) 

suggest that coaching helps teacher training as teachers both learn new skills and fine tune 

existing skills. Inasmuch as teaching has become an increasingly isolated culture, developing 

supportive peer relationships will cultivate teacher efforts in professional growth. Thus, teachers 

must grapple with a professional dichotomy, pitting the isolating educational organizational 

culture and the need for teamwork in professional development. Ultimately, teachers learning 

“how to learn” is equally important as “the acquisition of new knowledge and skills” and as 

Joyce and Showers (2002) point out, the best model for learning “how to learn” comes from 

collaborative models as opposed to isolative ones. 

Acknowledging Math Anxiety. Next, math anxiety needs to be directly addressed 

regularly throughout a pre-service teacher’s education (Kurankaran, 2020). If pre-service 

teachers never take the time to address their own math anxiety, they will continue to feel math 

anxiety throughout their teaching career. When pre-service teachers are able to identify when 

they are having anxious feelings and reflect on what is causing those feelings, they may be able 

to lower the math anxiety in their own classrooms by recognizing those triggers in others 
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(Kurankaran, 2020). In a study by Gresham (2007), students effectively used journaling to reflect 

on math anxiety triggers and to work through their own math anxiety. Math anxiety is common 

throughout people of all ages and having the ability to talk and write about it can normalize the 

topic (Kurankaran, 2020).   

Differentiated Learning and Teaching Styles. Conventionally math has been limited to 

a mostly teacher-centred model. The math teacher engaged in direct instruction, limited student-

centred learning opportunities, and favored traditional pen and paper assessments (Olson & 

Stoehr, 2018).  As Sloan (2002) suggests “[p]reservice teachers who recognize that students 

differ in learning styles might be taking the first step in reducing the mathematics anxiety of 

those students” (p. 86). Nevertheless, pre-service teachers must be exposed to a variety of 

teaching techniques in their education programs, otherwise recognizing the need for 

differentiation is likely impossible. Differentiated instruction includes connecting math to real 

world situations –particularly scenarios that students are interested in (Willis, 2010). Other 

examples include, using manipulatives (Kurankaran, 2020) and incorporating technology into the 

classroom (Mutodi & Ngirande, 2014). In addition, creating math games, exploring math-related 

projects, utilising demonstrations, and engaging in discussions will help students grasp 

mathematical material more deeply and authentically.  Ultimately, the aim must be to 

circumnavigate activities based solely in rote memorization (Brady & Bowd, 2005).  

 Providing pre-service teachers with training that acknowledges and emphasizes the 

prevalence of math anxiety is critical. Moreover, teachers must grasp the perils of math anxiety 

early and acknowledge the negative impact it has on their practice (if it goes unaddressed).  Both 

preservice teachers and, in turn, their students will benefit greatly from an education program 

that is structured around strategies to reduce math anxiety. 
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Conclusion 
 The review of literature around math anxiety, math anxiety in teachers and mathematical 

mindsets provides insight as to why many students at the high school level experience math 

anxiety. Furthermore, learning about where math anxiety originates highlights the importance of 

addressing it at the elementary level.  In the end, the detrimental matrix of teacher-student math 

anxiety transfer found in elementary school math classes makes providing strategies to curb math 

anxiety vitally important.  

The next chapter focuses on this project’s course guide, its content, and the potential 

steps for its implementation into education programs for preservice elementary school teachers. 

The goal of the course guide is to highlight the layers of math anxiety, the reasons why students 

and teachers have math anxiety and effective strategies to help preservice teachers reduce their 

own math anxiety and promote growth mathematical mindsets in the classroom. The course 

guide will also provide concrete resources and examples to implement the strategies listed above 

into a university classroom when teaching pre-service teachers. 
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Chapter 3 
Introduction 
  

In this chapter, the key themes and ideas brought out in the research from Chapter 2 are 

discussed in providing an explanation and justification for the content and organization in 

creating the course guide of Chapter 4. In exploring preventative strategies for both identifying 

and alleviating math anxiety in preservice teachers, this chapter describes the specific content, 

learning outcomes and teaching strategies that a course guide ought to include.  

Project Design, Description and Rationale for Design 
 

The principal aims of the course guide are: 1) to reduce levels of math anxiety in 

teachers; 2) to put forward methods, strategies and other didactic/pedagogical tools that help 

promote growth mathematical mindsets in the classroom; and 3) to make available an intelligible 

resource that teachers can utilize to circumnavigate their own, and their student’s math anxiety 

prior to entering the teaching profession. The course guide will also fill the holes missing from 

many elementary teachers training programs, providing more exposure to math prior to entering 

the classroom. Implemented correctly, elementary teacher training programs could use the guide 

to help preservice teachers address math anxiety before entering the classroom. The course guide 

will also consider the benefits of collaborative work of teachers and how teamwork can support 

and assist with the professional learning as opposed to the isolating and individual teaching 

culture that dominants the school.    

Ultimately, the course guide will be available as an electronic resource vis-à-vis a user-

friendly website equipped with modules and learning outcomes for teachers to draw from. For 

the purposes of this project, detailed accounts of two of the modules are/will be made available. 

As a blueprint for the rest of the course guide, the website will provide preservice teachers with 

the pedagogical practices that promote growth mindsets.  
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 Much of the research that surrounds math anxiety in preservice teachers suggests that 

creating a collaborative cohort of students within a close-knit learning environment where 

preservice teachers explore math anxiety and encourage students to support one another, can be a 

successful way to decrease mathematics anxiety levels.  Thus, the course guide first introduces 

the main theme of math anxiety by recommending readings, discussions and case study 

examples.  

In addition, the course guide will contain guidelines about creating a community that 

helps reduce mathematics anxiety in students and in preservice teachers whose math anxiety 

manifests when they are required to share mathematical information. Furthermore, built into the 

course guide will be opportunities for preservice teachers to reflect on their past math 

experiences with the aim of acknowledging any feelings of math anxiety they may be feeling. By 

reflecting on their thoughts about math, through discussions and journaling, preservice teachers 

will learn to recognize and take steps toward alleviating math anxiety in themselves and in their 

students.  

As the concept of math anxiety becomes clearer, grasping the growth and mathematical 

mindsets conceptual framework (Dweck, 2008 & 2016; Boaler, 2016), will become central. 

Using this conceptual framework, preservice teachers will see the importance of embracing 

mistakes and using miscalculations as valuable learning opportunities, rather than obstructions or 

obstacles to learning. That is, by using growth and mathematical mindset strategies, pre-service 

teachers will be able to shift their self-doubt and math anxiety toward self-confidence and self-

efficacy. Put simply, central to the course guide will be a mathematical cartography that maps 

out how preservice teachers can cultivate a welcoming learning environment that encourages 

students to learn through making mistakes and challenging themselves to learn from their errors.  
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As stated in chapter 2, the importance of preservice teacher’s regular exposure to 

mathematical concepts and ideas cannot be overstated. Of particular significance, preservice 

teachers that do not have a rich history in mathematics, must be exposed to mathematical ideas 

on a regular basis. Thus, as preservice teachers view the course guide and its directives, they will 

familiarize themselves with specific strategies designed to mitigate their own math anxiety as 

well as the math anxiety of their students. Relatedly, in their exposure to a variety of teaching 

strategies that promote growth mathematical mindsets, preservice teachers will be well-

appointed to begin the important work of unravelling the scourge of math anxiety and its cyclical 

inheritance from teacher to student.  

Project Design Process 
 
 Central to this study is data collected from educational websites, peer-reviewed articles, 

databases, and reputable educational research books. Creating the foundation for the course, the 

abovementioned literature will fortify this project’s findings and provide an extensive overview 

of what math anxiety is, and how it affects both teachers and students in elementary school and 

beyond.  

 Online modules will also provide a number of resources for preservice teachers to use 

when building their own mathematical unit and lesson plans. What is more, the course guide will 

highlight a number of innovative approaches that weave information technology and 

gamification into daily routines and learning in the classroom.  

Ethical Considerations 
 
 When compiling strategies and tools that are influenced or informed by other authors, it 

is imperative that I gather all relevant permission to use copyright information and models in my 
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work. To that end, I will be contacting the relevant authors for permission to cite, to use, or to 

link to their original work as I design my website.  

Targeted Audience 
  
 This guide is designed to address math anxiety concerns of preservice teachers but is 

created for teacher education programs at universities; as one of many tools and strategies, it can 

be integrated into their elementary level undergraduate content. This goal is central to this 

project.  However, making the course guide available via a web-based platform, any educators 

can access the resources wherever they have access to the world wide web.  The course-guide 

could also operate as an outline for professional development or provide the core conceptual 

framework of educational seminars that seek to remedy math anxiety in teachers who are already 

in the profession.  
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Chapter 4 
 

 Chapter 4 of this project presents the website/course guide produced to help 

teachers with math anxiety recognize and mitigate math anxiety in teachers and in students. The 

website is a guide for teachers that introduces mitigation strategies and teaching methods that 

help to alleviate math anxiety. By using the website’s resources, semester-long elementary 

training programs and/or professional development workshops will support teachers struggling 

with math anxiety at any level. Ultimately, the website supports teachers in their journey to 

overcome math anxiety and will help teachers realize their full potential as educators.  

Refer to www.mathanxietyviu.weebly.com for the completed design project. The images 

presented on the website are public domain images available online. The following screen shots 

illustrate the content from the website and how to navigate the website’s resources. The figures 

below follow the order that they are appear on the website. As such, the chronological flow is 

user friendly and easy to follow.  

The homepage of the website provides a brief introduction and an intelligible definition 

of math anxiety. The homepage also acts as a roadmap for the website.  
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Figure 1: Website Homepage 

The first main tab on the website is called “1. Math Anxiety in the Classroom” and dives 

deeper into what math anxiety looks like in students, in teachers and why math anxiety is an 

important issue that must be addressed. This page could be used as a first lesson in a university 

course to outline the problem of math anxiety and provide pre-service teachers with background 

knowledge and support for the remainder of the course/website. 
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Figure 2: Math Anxiety in the Classroom 
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Figure 3: Excerpt from Math Anxiety in the Classroom 

The most vital material and supportive resources are available under the second main tab 

of the website, titled “2. Alleviating Math Anxiety in Teachers.” As discussed in the literature 

review, it is important for teachers to mitigate their own math anxiety before they can help their 

students have success in the classroom. Each heading in the section can be used as an individual 

lesson in a pre-service teacher program or in a professional development session.  
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The first heading, “Do You Have Math Anxiety?” helps a teacher determine if they have 

math anxiety by using a self-assessment. The link to the self-assessment leads to an online 

assessment (Do You Have Math Anxiety?, 2015) 

 

Figure 4: Do You Have Math Anxiety? 
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Figure 5: Online Math Anxiety Assessment 

Talking about math anxiety is an important part of overcoming math anxiety, and the 

section “Journaling” outlines the importance of reflection and how to incorporate journaling into 

the classroom—the section also includes journaling prompts to promote reflection.  
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Figure 6: Journaling 

 

 

Figure 7: Math Anxiety Journaling Prompts 
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The Learning Styles section provides an outline of a variety of learning styles, along with 

a self-assessment to hep pre-service teachers determine their own learning style. Strategies on 

how to include lessons catering to different learning styles could be an extension to the project, 

in “3. Strategies to Use in the Classroom.” 

 

Figure 8: Learning Styles 

 

Figure 9: Different Learning Styles 
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Figure 10: Learning Styles Assessment 

The Growth and Mathematical Mindset section offers suggested readings, as well as 

discussion prompts that comport with the project’s aims. The discussion prompts should be re-

visited throughout the pre-service teacher program.  

 

Figure 11: Growth and Mathematical Mindset 
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Figure 12: Growth and Mathematical Mindset Discussions 

The final section, “Using Growth and Mathematical Mindset to Combat Math Anxiety”, 

provides thee lessons using Canva that highlight: 1) how to start off a math class; 2) how to 

create cooperative learning groups; and 3) how teachers should approach mistakes from a growth 

mindset perspective. Each link presented can act as a lesson in a pre-service teacher classroom, 

and is supplemented with discussions, breakout rooms and brainstorming activities.  

 
Figure 13: Using Growth and Mathematical Mindset to Combat Math Anxiety 
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Figure 14: How to Start off a Math Class the Right Way 

 

Figure 15: Cooperative Grouping 
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Figure 16: Mistakes from a Growth Mindset Perspective 

The website also includes an “About” page, introducing the author and the purpose 

behind the website.  

 
Figure 17: About the Author 
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All resources used on the website are included in a references page at the end of the 

website.  

 
Figure 18: References 
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Chapter 5 

Summary  

Elementary school teachers are the arbiters of and provide the foundation for students to 

have success in the future. If teachers feel unprepared to teach any subject area at the elementary 

level, then students will not have the building blocks for those subjects in their future courses. As 

such, in observing myriad teachers at the elementary school level, I have noticed teachers 

habitually make negative comments about math, which contributes to a continual cycle of math 

as the academic scapegoat.  What is more, such comments impact students and their perceptions 

of math—students often refer to the negative sentiments about math that they felt from their 

elementary teachers. The mounting frustration that this negativity has created motivated me to 

explore math anxiety to find a solution to the problem. In implementing strategies to reduce 

student’s math anxiety in my practice, I have noticed that many students have already well 

cultivated barriers regarding math before entering my classroom. In the years since I started my 

teaching career and in researching for this thesis, my awareness around the damage teachers can 

have on math students has only grown deeper. That is, in triggering math anxiety in their 

students, teachers must admit, address, and mitigate their own math anxiety and shift their 

mindset from fixed to mindsets that motivate growth and learning. In this way, the research 

shows that transforming teachers and helping them cultivate mathematical mindsets will provide 

insight and help to curb math anxiety early before students at the high school level experience 

math anxiety that is much harder to mitigate. 

Despite a wealth of research regarding math anxiety, the literature discussed few 

mitigation strategies and/or interventions that aim to support pre-service teachers and current 

teachers with math anxiety. This project thus aims to fill a gap in today’s education system by 
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providing intervention strategies to support math anxious teachers; I built, developed, and 

designed the website with the intention of highlighting math anxiety. Moreover, the website 

elucidates how math anxiety manifests in the classroom and what can be done to support 

teachers throughout their experience with it. These techniques can also be extended from the 

teachers to the students with math anxiety.  

Initially, the goal was to develop a comprehensive guide for pre-service teacher education 

programs. As time progressed, the project re-focussed on creating an accessible website for 

anyone to use. I thought it was necessary for the material created for this thesis to be extended 

beyond the initial purpose of a pre-service teacher classroom. The website still serves its purpose 

as a framework for a university course, but can also be extended to other interested parties, such 

as in professional development sessions.  

Further Development  

Moving forward, I turn to spreading the word about the website and resources I have created to 

the school district and university level. Further, by continuing to develop and modify the 

website-- so that it remains relevant and helpful to the target audience—I plan to include a space 

for feedback, links for discussion (threads) and more strategies to implement within the 

elementary school classroom.  

 Originally, the guide was created to be directly implemented into the education programs 

of pre-service elementary teacher programs. Through my research, I became aware of how easy 

it is for elementary school teachers to avoid math in pre-service programs, but are then, in turn 

required to teach math to elementary aged students. Consequently, my desire is for universities to 

use this resource to emphasize the importance of recognizing math anxiety in teachers; the 

website also provides a framework for lesson planning and support for instructors in teacher 
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education programs. The logical next step of this project will be to reach out to local university 

teacher education programs with the aim that the administration will consider using the website 

for their pre-service teacher programs. What is more, given that many teachers already struggle 

with their own math anxiety, this project’s website lends itself beyond the university classroom 

to active teachers. Likewise, this guide could also comport with professional development--

teachers could use their time during professional development days to navigate the website and 

use the resources provided. Professional development sessions centred on the mitigation of math 

anxiety provides a supportive framework for likeminded individuals, with which they can 

continue to engage with, and begin the difficult endeavor of overcoming math anxiety in their 

classrooms. Finally, I will connect with the school district and find the appropriate avenue to 

present this website to current teachers.  

 By creating a website, rather than a hard copy guide, the material will stay relevant, 

easily modifiable, and accessible to all educators. In creating a platform for inter-teacher 

dialogue, teachers will grow by asking questions and giving direct feedback. As such, the 

website could be mutually beneficial and will connect me with those using the resource. Creating 

a space for teachers to collaborate, use cooperative grouping and engage in discussion, teachers 

can share their anecdotes, experiences, and resources.  

 Ultimately, the website’s raison d'être is to support pre-service teachers and help them to 

overcome math anxiety. As mentioned earlier, the section 3 Strategies to use in the Classroom is 

a work in progress as the aim is to develop section 3 into an abundant list of resources, unit and 

lesson plans for all teachers to use in their classroom. Many of the sections throughout the 

website could be extended-- including ways to start off a math class and creating material to 

support a variety of learning styles.  
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Limitations  

This study has potential limitations. The first limitation of the thesis is its reliance on 

research that focuses on education systems outside of Canada. With a lack of Canadian research 

centred on math anxiety and growth mindsets, I was unable to find any information on courses at 

the university level.  This study was not exhaustive and relied heavily on my personal 

experiences and anecdotes. Considerably more research must be conducted to better understand 

math anxiety. The constraints on time also limited the scope of the study. Correspondingly, with 

limited time and access to pre-service teachers, I was unable to test the material I created.  

Creating small focus groups and testing the material is recommended for future research. Also, 

observing how the readings flow into discussions, and whether the journaling prompts create 

frameworks to work from are two queries left unanswered.  

 Finally, the study's finite access to data during the COVID-19 global pandemic is another 

limitation. With the pandemic and public health orders/restrictions in place, I was unable to 

observe, meet and/or visit pre-service and current elementary classrooms to see what teachers in 

my local district are actively doing to promote growth and mathematical mindsets.  

Conclusion 

 Math is a subject that will continue to have challenges for both teachers and students. 

Until the chain linking teachers who projecting their anxieties onto their students is broken, math 

anxiety will continue to pervade today’s classrooms. Thus, using the strategies, methods, and 

themes in this course guide to support pre-service teachers aims to disrupt and dislodge the 

abovementioned chain. In addition, inasmuch as the website will help teachers acknowledge their 

own math anxiety, it will also help to change their mindsets and could create an invaluable 

resource base to support all teachers. In the future, the hope is for fewer students to discuss how 
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their teachers negatively impacted their experiences in elementary school. Should a transition 

toward teachers encouraging and supporting students regarding mathematics, curbing the 

prevalence of math anxiety is likely to follow. In the end, if this website opens or expands the 

conversation around math anxiety, then this project's purpose will be at least partially fulfilled.   
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