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Abstract 

Student achievement in mathematics is impacted by numerous factors, not the least of which 

includes their emotional experiences, and thus developed beliefs, surrounding the value gained 

from having experienced both struggle and triumph in mathematics.  Although there is an 

immense amount of research focused on negative academic emotions, such as those surrounding 

math anxiety, research is lacking in the exploration of positive academic emotions, directly 

linked to value, in relation to student perceptions of their mathematics education.  The purpose of 

this study was to explore the values students attribute to their learning of mathematics.  Focused 

on high school students, grades 10 through 12, an explanatory sequential mixed methods 

approach was implemented here whereby quantitative data, collected using an online survey, was 

used to identify themes for further exploration in online qualitative interviews.   Participants 

were queried regarding their personal definitions of success in relation to mathematics, their 

perceived barriers to success in this subject area, and the valuable lessons they learned 

throughout their mathematics education.  Values identified in this study were based on standards 

that appeared to guide student behaviors in relation to their learning of mathematics or act as 

rationale for the judgement of others, along with principles surrounding what students believed 

to be important.  This research revealed that students value finding purpose or meaning to their 

mathematics education within the context of its study, and in relation to real-life experiences.  

Next, participants found merit in improving their work ethic through perseverance and 

dedication.  Personal growth, arising from learning from ones’ mistakes and developing 

strategies, such as self-advocacy, to overcome ones’ barriers, led participants to develop an 

appreciation for mathematics both as a subject and as a discipline.  Too, supportive relationships, 

both inside and outside of the classroom, were important to students here.  Held in high regard 
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by participants were teachers whom genuinely cared for their students as individuals, employed 

varied teaching methodologies, and nurtured a safe, supportive classroom environment.  This 

paper elaborates on these findings and how they were determined, outlines the significance and 

limitations of the study, and provides recommendations for further research. 
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Chapter One:  Introduction 

Teaching, for as long as I can remember, has always been what I have wanted to do.  I 

have been inspired, as a child, as a youth, as a university student, and as an educator, by so many 

mentors.  First Mrs. Doucette, a kindergarten teacher who exuded a passion for her vocation.  

Then, Mr. Toth, a high school mathematics teacher who demanded rigor yet had a keen way of 

balancing high expectations with humor.  Next, a university professor who guided us through 

many fun yet relevant mathematics activities in order to learn how to identify and improve 

student areas of weakness in mathematics.  Finally, multiple colleagues over the years who have 

taught me both whom I wanted to be as a teacher, and whom I didn’t want to be.  Through all of 

this experience, I have come to truly understand the value of my profession.  Too, I learned that 

my passion lies in the teaching of mathematics.  In combination, it is my purpose, as an educator, 

to instill in my students the value of mathematics. 

Purpose of this Study 

An individual’s social and emotional well-being hinges, in part, on their ability to 

comprehend and utilize fundamental mathematics skills to solve real life problems while 

applying logic and critical thinking skills developed through the process of learning these skills.  

Post-secondary education opportunities, financial success, employability, and income level are 

all directly affected by one’s mathematical understanding (Finnie & Meng, 2006; LeFevre, 

Penner-Wilger, Pyke, Shanahan, & Deslauriers, 2014; Parsons & Brynner, 1997; Rivera-Batiz, 

1992; Siegler et al., 2012).  Mathematics, in its essence, is invaluable. 

Over the course of 30 years of teaching experience, much of which has been at the high 

school level in the area of mathematics, I have seen students’ overall math understanding 

diminish.  Students, seemingly, are coming to high school with weaker skills in such areas as 
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fractions, division, estimation, and computation.  Researchers, such as LeFevre, Douglas, and 

Wylie (2017), LeFevre et al. (2014), Orpwood and Sandford Brown (2015), along with Siegler et 

al. (2012) concur.  This places tremendous pressure on educators at this level to try to bridge the 

ominous gaps that exist in students’ mathematical understanding.  School districts, such as 

School District 72, the district in which I am currently employed, have also recognized the need 

for emphasis to be placed on mathematics education.  In their 2012 -2015 Achievement Contract, 

this district stated that there “appear[ed] to be an increase in the number of students at both the 

elementary and middle school levels who struggle[ed] in math” (p. 24).  Dedicated to addressing 

this concern, School District 72 has made improving student achievement in the areas of both 

literacy and numeracy of utmost priority in their 2019 – 2023 Strategic Plan.  

Even more alarming, to me, is the increase in math anxiety (inclusive of test anxiety), the 

apparent fear of failure, the lack of perseverance, and the absence of self-efficacy.  I have found 

that there are a large percentage of students whom have adopted the premise that anxiety is the 

largest barrier to their learning or that they are simply not good at mathematics.  Few, however, 

work toward developing strategies to overcome these barriers, choosing instead to embrace the 

belief that they cannot and will not be successful in mathematics.  Avoidance, disengagement, 

and decreased self-confidence is the result (Ashcraft, 2002; Casad, Hale, & Wachs, 2015).   

Prior to high school, many students have not encountered failure as a normal component 

in the process of their learning.  Thus, I have found that students, in amidst strife, have become 

frozen in fear.  They lack the skills and strategies to deal with stress and, seemingly, they lack 

the drive to succeed.  I have seen many students settle for a minimal passing mark in a course, on 

an assignment, or on a test, when I know that they are capable of so much more.  Too, I have 

encountered students opting to take what they perceive to be an easier math course when I know 
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that they are capable of challenging themselves to be successful at a higher level.  All of this 

suggests, to me, that many high school students do not value the importance of mathematics as a 

discipline, nor do they believe in their own capabilities.    

Over the course of my career, I have come to believe that student success in mathematics 

relies on their ability to overcome numerous barriers to their learning while developing life-long 

effective strategies needed to conquer life’s obstacles.  Through this research, it was my goal to 

explore the barriers to mathematics success, to understand the multi-faceted needs of my students 

more concretely, and to discover new ways to have a deeper impact on my students’ learning.  I 

surmise that my students will become more successful, academically, if I attend to both their 

academic and social/emotional needs while helping them to see the relevance of mathematics as 

more than algorithms and trigonometry.  

Justification 

Some of the barriers to success in mathematics are within a student’s ability to address, 

such as personal attitudes towards mathematics along with employing strategies to overcome 

math anxiety.  Others, such as curriculum content, cultural perspectives, teaching pedagogy, and 

parental influences are within the power of curriculum developers, society, teachers, and parents.  

Regardless, I believe these obstacles are all interconnected in one very important way, as I 

recognized in my review of literature:  mathematics does not appear to be valued as more than a 

course of study.   

Societal barriers, such as the belief that males are naturally more capable in mathematics 

than females (Gezahegn, 2007; Mapolelo, 2009; Pia, 2015) or that teaching is not a profession 

deserving of respect (Gezahegn, 2007), etch impressions of incompetence in the minds of our 

students - and despair in the hearts of educators.  Further, as recognized by Orpwood and 
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Sandford Brown (2015), cultures do not value numeracy as highly as they do literacy.  Societal 

perspectives can devalue its members, along with mathematics itself.   Ineffective teacher 

methodology, along with a lack of personal connection between teachers and their students, 

impedes the development of strong, inquisitive, engaged students (Attard, 2013; Finlayson, 

2014; Gezahegn, 2007; Mapolelo, 2009; Pia, 2015).  Students will find merit in mathematics if 

they hold, in high standing, a teacher who values mathematics – not to mention a teacher who 

values the student as both a learner and an individual.   

Parent math anxiety, criticism, or overprotectiveness may lead to student math anxiety, a 

negative attitude towards mathematics, a fear of failure, and a lack of self-esteem – all resulting 

in lower motivation and engagement in the Mathematics classroom (Attard, 2013; Casad, Hale, 

& Wachs, 2015; Finlayson, 2014; Gezahegn, 2007; Karbach, Gottschling, Spengler, Hegewald, 

& Spinath et al., 2013; Levpuscek and Zupancic, 2009; Maloney, Ramirez, Gunderson, Levine, 

& Beilock, 2015; Martin, Marsh, McInerney, & Green, 2009).  Parental values and beliefs 

become the building block of student values and beliefs.  All these barriers serve to foster the 

development of personal barriers within our students, such as math anxiety, low self-efficacy, 

fixed mindset, and a negative attitude towards mathematics.  As has been recognized by 

researchers such as Dweck (2016) and Pia (2015), having a fixed mindset or negative attitude 

toward the learning of mathematics, and one’s likelihood of being successful in this area, is the 

largest barrier to student success in mathematics.  

Mathematics teachers are in the enviable position of being able to influence and nurture 

student values surrounding mathematics, and beliefs in themselves as learners.  Pekrun (2000), 

Goetz, Pekrun, Hall, and Haag (2006), along with Frenzel, Pekrun, and Goetz (2007) have all 

reminded us that students’ value beliefs are directly linked to their emotional experiences, and 
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that these emotional experiences impact student achievement.  However they further recognized 

that, although there is an immense amount of research focused on math anxiety for example, 

research is lacking in the exploration of other academic emotions, such as gratitude, in relation to 

student perceptions of their mathematics education.  Further exploration in this field is needed to 

build on our understanding of students’ needs in the mathematics classroom.         

Research Question 

I believe that student growth in my mathematics classroom does not just revolve around 

their understanding of mathematics concepts, but also around their growth as learners.  As a high 

school teacher, I want my students to struggle and, then, to develop strategies to overcome; to 

embrace failure, seeing it as an opportunity for growth; and to enjoy what they are learning while 

knowing that there may be times that hard work, although tedious, is necessary.  Overall, I want 

my students to value mathematics, its challenges, and its gifts.  Thus, my research will focus on 

the following question:  What values do high school students attribute to their mathematics 

education?   

Overview of Research 

This study, focused on high school students in grades 10 through 12, was conducted 

using a mixed methods approach whereby both qualitative and quantitative data was collected 

through an explanatory sequential mixed methods design.  As well, a phenomenological 

approach was integrated into this research given student perceptions of their learning in the 

mathematics classroom were explored through shared experiences.   

Quantitative and qualitative data regarding students’ perceptions of their barriers to 

success in mathematics, how they define personal success in mathematics, and what they value 

in their learning, both academically and personally, was collected using an online survey.  This 
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survey consisted of four demographic questions, 55 five-point Likert scale questions, along with 

four open-ended questions.  These results were then analyzed, identifying main themes within 

the data, and used to develop further qualitative open-ended interview questions.  The purpose of 

this being to explore, deeper, the results collected within the survey.  These questions were posed 

to a group of four students, individually, who had volunteered from the initial survey sample 

group.  Participants were encouraged to share stories of their personal experiences within their 

mathematics education in relation to their perceived barriers to success, their value beliefs, and 

thus their academic emotions, in order to further our understanding of students’ needs, both 

academically and socially/emotionally. 

Moving forward, the following chapter encompasses a review of literature identifying the 

barriers to student success in mathematics, as recognized by researchers.  Chapter 3 will discuss 

the methods, in detail, that guided this research while chapter 4 will present the data, informed 

by students, collected in this study.  Finally, chapter 5 will provide a discussion of the findings, 

inclusive of recommendations for teachers in relation to what needs to be addressed, both 

academically and socially/emotionally, to improve student success in the Mathematics classroom 

and thus to instill student value for mathematics.  Given transparency is a core component of this 

research, limitations experienced within this study will be outlined in this final chapter as well, 

along with any recommendations for further research.    

 

Within the context of this study, the following terms will be defined as follows: 

1. Math anxiety: “An adverse emotional reaction to math or the prospect of doing math” 

(Hembree, 1990 as cited in Maloney & Beilock, 2012, p. 404) 

2. Value appraisal:  holding the merit of mathematics in high regard 
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3. Emotional contagion:  “the phenomenon of having one person's emotions and related 

behaviors directly trigger similar emotions and behaviors in other people” 

(https://en.wikipedia.org/wiki/Emotional_contagion) 

4. Academic/Achievement emotions:  “emotions directly linked to learning, classroom 

instruction, and achievement” (Goetz, Pekrun, Hall, & Haag, 2006, p. 289).  These 

include enjoyment of learning, hope, pride, anger, anxiety, shame, hopelessness, and 

boredom. 
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Chapter 2:  Literature Review 

Mathematics comprehension and achievement play a critical role in both educational and 

financial success in modern society (Siegler et al., 2012).  Student achievement in this subject 

area is a decisive predictor of full-time employment probability and early-income potential, labor 

market status, promotion potential, as well as future earnings growth (Finnie & Meng, 2006; 

LeFevre, Penner-Wilger, Pyke, Shanahan, & Deslauriers, 2014; Parsons & Brynner, 1997; 

Rivera-Batiz, 1992; Siegler et al., 2012).  Further, concrete mathematical understanding is not 

only necessary for students’ success in all mathematics-related courses, and thus university entry 

and graduation (Siegler et al., 2012), but is pivotal to developing an individual’s essential 

reasoning processes (Mulhern & Wylie, 2004; Pia, 2015), such as inductive and deductive 

reasoning, as well as critical thinking and intuition abilities.  Most importantly, perhaps, is the 

connection between success and a student’s feelings of self-worth.  Turner et al. (2002) identified 

Covington’s (1992) postulation that the “search for self-acceptance is the highest human 

priority” (p. 89) and that a student’s belief in their self-worth hinges on their level of 

achievement.   Clearly, mathematics achievement, or lack thereof, directly impacts an 

individual’s social and emotional well-being.  

LeFevre, Douglas, and Wylie (2017) concluded that “many students have incomplete 

knowledge of fundamental skills related to number, procedural knowledge of calculation, and 

related mathematical reasoning skills” (p. 27).  This includes estimation, computation, and 

algebraic competency; graphical and probability analysis capability; as well as use of proportions 

as a solution strategy (LeFevre et al., 2014).  A survey of adult skills, conducted by the OECD 

[Organisation for Economic Co-operation and Development] in 2013, revealed “more than half 

of Canadians … [scored] below the level required for full participation in a modern technological 
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society” (Orpwood & Sandford Brown, 2015, p. 1).  Further, Siegler et al. (2012) cited the 2008 

National Mathematics Advisory Panel’s finding that “over 30 years of nationwide standardized 

testing, mathematics scores of U.S. high school students have barely budged” (p. 696).  Research 

also shows that high math anxiety, directly correlated to lowered self-concept, is estimated to be 

experienced by 17% of the US-American population (Luttenberger, Wimmer, & Paechter, 2018).  

PISA 2012 results indicate that 43% of students, on average, across OECD countries feel that 

they are not good at math (OECD, 2013).  This evidence, along with the desire to prepare our 

students for future success while developing their self-pride, necessitates the investigation of the 

multifaceted (a) systemic, (b) societal, (c) pedagogical, and (d) personal barriers responsible for 

the decline in mathematics skills and continued lack of self-confidence in our students.   

Systemic Barriers 

The British Columbia education system has experienced many changes in mathematics 

curriculum over the past 20 years, from the Year 2000 reconstructs to the Western and Northern 

Canadian Protocol Common Curriculum Framework to the current Building Student Success 

redesigned curriculum.  Reform, in its quest to create positive change, is not without its 

challenges.  Consequentially, teacher pre-service and in-service training is a reflection of these 

trials.  

Curriculum reform.  Curriculum reform is ever prevalent in education, bringing 

excitement, struggle, and anxiety along with it.  Major change in curriculum often requires 

teachers to incorporate new content and teaching strategies, which serves to heighten feelings of 

stress, vulnerability, and uncertainty (Kaser & Halbert, 2009) for all stakeholders.  As recognized 

by Hembree (1988), teacher anxiety has been found to be directly proportionate to students’ test 

anxiety, thus the curriculum reform process most certainly impacts our students.  Pressured to 
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implement new curriculum approaches and content in a timely manner, rather than “on learner or 

teacher time” (p. 45), educators often feel inept as these constraints “work against the desire for 

well-planned, thoughtful programme change” (p. 46).  Gezahegn (2007), LeFevre et al. (2014), 

O’Shea (2003), Porter (1989), and Schmidt (2012) concurred, suggesting that curricular reform 

in mathematics education has resulted in a vague yet expansive curriculum, with less emphasis 

on procedural skills and more emphasis on conceptual skills.  If we want our students to value 

mathematics we, too, ethically, should emulate the significance of its worth through the effective 

implementation of new curriculum. 

Curriculum content.  Curriculum, especially at the secondary school level, has become 

so broad in its nature that teachers feel they do not have the time to revisit and solidify essential 

elementary concepts such as fractions, ratios, and percentages, although they recognize the 

necessity for students to consolidate their learning in these areas (Orpwood & Sandford Brown, 

2015).  Gezahegn (2007), LeFevre, Douglas, and Wylie (2017), as well as Siegler et al. (2012) 

agreed, suggesting that the emphasis for teaching mathematics has centered on covering all 

learning outcomes at each grade level, rather than on teaching mathematics concepts effectively 

and thoroughly, promoting mastery of fundamental numerical skills.  Further, students’ 

comprehension of fractions and division, at the elementary level, is an important predictor of 

achievement in mathematics at the high school level “even after statistically controlling for other 

types of mathematical knowledge, general intellectual ability, working memory, and family 

income and education” (Siegler et al., 2012, p. 691).  This research indicates that the 

development of acute fraction and division understanding aids in estimation skills, identifying 

unjust or incorrect results in mathematics, and in solving algebraic problems, all key components 

to a student’s success in mathematics.  In the attempt to cover such a broad yet nebulous 
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curriculum, without pausing to solidify core concepts such as fractions and division, teachers are 

faced with the task of sending students off to the following level knowing they are ill-prepared 

for this next step in their mathematical journey.  It is imperative that we foster competence in our 

students as it positively impacts students’ control and value appraisals of themselves in relation 

to mathematics (Goetz, Pekrun, Hall, & Haag, 2006). 

Teacher training and professional development.    Teaching, a challenging profession, 

requires passion, energy, and the willingness to grow professionally through ongoing 

professional development.  Given the generalist nature of elementary education programs, many 

teachers graduate having taken few methods courses in mathematics (Orpwood & Sandford 

Brown, 2015; Reys & Fennell, 2008).  These courses may tend to focus on lesson construction 

and assessment more so than knowledge of skills, interconnectivity between mathematics 

concepts, and/or identification and intervention strategies.  This is very much a concern 

considering every elementary teacher will spend a significant amount of time teaching 

mathematics.  In response to this, many in the field of education have called for highly trained 

mathematics specialists at the elementary level (Gerretson, Bosnick, & Schofield, 2008; 

Markworth, Brobst, Ohana, & Parker, 2016; Reys & Fennell, 2003; “The Role of Elementary,” 

n.d.).  Acting as teacher leaders, these specialists, often referred to as EMS (Elementary Math 

Specialists) or ECS (Elementary Content Specialization) professionals for example, would take 

on various roles within a school or district.  Some of these may include mentoring colleagues, 

providing remediation and enrichment support for students, teaching mathematics at one or more 

grade levels within a school (team teaching), and/or creating district mathematics policies or 

programs (Markworth, Brobst, Ohana, & Parker, 2016; “The Role of Elementary,” n.d.).  In the 

quest to build teachers’ mathematical and pedagogical knowledge, support of one another is 
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crucial.  Expert collegial guidance at the elementary level promotes teacher collaboration and 

growth in pedagogy, leading to more effective teaching while reducing stress for educators 

(Markworth, Brobst, Ohana, & Parker, 2016; Reys & Fennell, 2008).  Too, improved 

mathematics instruction for students at the elementary level is imperative given students’ 

attitudes and value beliefs surrounding mathematics are molded at this level (Reys & Fennell, 

2003).  Although the call for mathematics specialists in the elementary school has been made by 

such influential groups as the National Council of Teachers of Mathematics (“The Role of 

Elementary,” n.d.), the traditional self-contained classroom model remains steadfast.   

It has also been found that teachers at the elementary level, due to a lack of confidence 

and knowledge, may tend to spend more instructional time in subject areas of which they are 

more comfortable, as articulated by Gezahegn (2007), avoiding core academics such as 

mathematics.  In response to this, some researchers, such as Orpwood and Sandford Brown 

(2015), have recommended the restructuring of elementary schools such that more of a team-

teaching approach is taken.  For example, those teachers whom are competent and have a passion 

for mathematics would co-teach with those whom have more of an interest in humanities. This 

premise would help to decrease student anxiety, an achievement emotion directly linked to 

student success in mathematics (Pekrun, 2000), as teachers would more readily emulate a love 

for the subject area and an enjoyment of teaching mathematics (Finlayson, 2014; Frenzel, 

Pekrun, & Goetz, 2007; Goetz, Pekrun, Hall, & Hagg, 2006, Pekrun, 2000).   

Additionally, researchers emphasize that an important contributing factor to student lack 

of success in mathematics is the scarceness of highly trained, subject-wise teachers (Finlayson, 

2014; Lutfuzzaman, Muhammad, & Hasan, 2006; Mapolelo, 2009; Pia, 2015).  Educators must 

comprehend mathematics concepts in depth, understand their connections to other concepts, and 
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be able to justify the processes, or algorithms, behind mathematics concepts, thus allowing them 

to identify and address the needs of students with varying abilities and inabilities in the 

classroom (Gezahegn, 2007; Orpwood & Sandford Brown, 2015).  This is particularly important 

when modelling ones’ understanding for students.   Researchers have found that students whom 

highly regard their teacher’s quality of instruction experience greater enjoyment for the subject, 

less anger and less boredom, leading to greater achievement along with higher value appraisal of 

the course (Frenzel, Pekrun, & Goetz, 2007; Pekrun, 2000).   

A teacher’s passion, confidence and understanding, or lack thereof, for and within the 

subjects they teach, sits center stage for students to see, and students are very perceptive beings.  

It is important to note that “if teacher education for mathematics teaching is reformed only at the 

preservice level, then it will take a generation to impact the teaching of mathematics in the 

classroom” (Orpwood & Sandford Brown, 2015, p. 17).  If greater success in mathematics is our 

goal, we must value teacher training and continuous development of effective pedagogy.  Thus, 

according to Gezahegn (2007), Liljedahl (2015), Orpwood and Sandford Brown (2015), as well 

as Saphier and King (1985), it is critical to provide opportunities for in service teachers to 

engage in continuous collaborative cross curricular professional development.  Given we, as 

teachers, want our students to be life-long learners, we too should value growth and welcome 

change.   

Societal Barriers 

Societal attitudes, values, and beliefs play an important role in our culture, often guiding 

our choices and behaviors, along with our parenting principles. 
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Gender beliefs.  Societal bias may negatively influence a student’s self-identity, 

particularly girls.  The perception that mathematics is a male-dominated realm, as noted by 

Gezahegn (2007), Mapolelo (2009), and Pia (2015), and given that “cultural biases about the 

superiority of boys and men in math permeate our social consciousness” (Casad, Hale, & Wachs, 

2015, p. 2), females may feel that their lack of success in mathematics is inevitable.  It is 

important for educators not to dismiss the ramifications of this cultural bias within the classroom.  

Studies have found that classes containing more male students than female report higher than 

average anxiety levels, with the girls experiencing the greatest negative impact within this 

circumstance (Frenzel, Pekrun, & Goetz, 2007).  Given schools are a society within themselves, 

high school students may encounter mainly male mathematics teachers, further solidifying the 

perception of male dominance in this area of study. 

Historically, this cultural bias has been prevalent in international mathematics 

assessments such as PISA where boys have traditionally performed better than girls in both 

mathematics achievement and attitudes towards the subject (Johnson, 1996).  Recent results, 

however, have indicated that this gap may be closing.  PISA 2012 results showed that in some 

countries, such as Finland, girls outperformed boys in mathematics (Saarela & Karkkainen, 

2014).  In Canada, the 2015 PISA assessment revealed that boys continued to excel over girls in 

five provinces, inclusive of BC and Ontario, while there were no significant gender gaps in other 

provinces, such as Nova Scotia and Manitoba (O’Grady, Deussing, Scerbina, Fung, & Muhe, 

2016).  Still, research has continued to show that mathematically significant careers are still 

largely dominated by men, mainly due to attitudinal gender differences toward education, 

individual self-efficacy, along with personal ambitions with regard to future aspirations (OECD, 

2015; Saarela &Karkkainen, 2014).  This clearly indicates that there is more work to do when it 
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comes to closing the gender gap in both mathematics achievement and mathematics value 

appraisal. 

Societal attitudes.  Gezahegn (2007) posited that “the poor working conditions, low 

salary, low social acceptance of the profession by the society…are forcing qualified and 

competent teachers to leave the teaching profession… which is contributing to the steady decline 

of the quality of education” (p. 17) in Ethiopia, helping to bolster the concern that a lack of 

highly qualified teachers is a crucial barrier to mathematics success. Orpwood and Sandford 

Brown (2015) recognized that reconstructing society’s attitudes towards mathematics is essential 

to positive change, given that a “lack of literacy is a matter of personal shame and 

embarrassment in our society, [yet] a corresponding lack of numeracy is not” (p. 1).  Pekrun 

(2000) highlighted that societal influences are prevalent in our classrooms, affecting students’ 

definitions of success and failure, their value system, and their overall perceived competency.  

Frenzel, Pekrun, and Goetz (2007) concurred, outlining that students within classes where most 

of the pupils perceive mathematics as valuable experienced greater enjoyment of the content, 

along with less anxiety, thus higher achievement levels.   Society must place greater merit on 

mathematics education, as it does literacy, and on the teaching profession itself, especially 

considering the necessity of the development of solid numeracy and mathematics skills to 

success in adult life. 

Parental influence.  Although research clearly recognizes parental influence on the 

enhancement of students’ control and value appraisals through both praise and the emulation of 

value for mathematics (Goetz, Pekrun, Hall, & Haag, 2006), they also acknowledge parental 

effects on students’ negative achievement emotions.  Parents that believe that they, themselves, 

have weak essential mathematical skills, or that they are incapable in mathematics, can 
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negatively impact the achievement of their children (Attard, 2013; Casad, Hale, & Wachs, 2015; 

Finlayson, 2014; Gezahegn, 2007; Maloney, Ramirez, Gunderson, Levine, & Beilock, 2015; 

Martin, Marsh, McInerney, & Green, 2009) via emotional contagion (Goetz, Pekrun, Hall, & 

Haag, 2006; Meyer & Turner, 2002; Pekrun, 2000).   Researchers have identified that negative or 

fearful attitudes of parents can result in increased math anxiety in their children.  Further, they 

cited resulting behaviors such as devaluing or avoiding mathematics along with the development 

of poor attitude towards the subject.  As well, a parent’s emotional support, however 

meaningfully placed, can affect a child’s self-confidence and thus, their learning.  “Perceived 

parental distrust, criticism, and punishment may be detrimental to the child’s beliefs about his or 

her own ability to learn or to perform certain tasks” (Karbach, Gottschling, Spengler, Hegewald, 

& Spinath , 2013, p. 49), leading to lower self-confidence in our students.  Conversely, 

Levpuscek and Zupancic (2009) found that highly supportive parents may be perceived, by their 

adolescent children, as being overprotective and intrusive.  Ginsburg and Bronstein (1993) 

concurred, recognizing the diminishment of student motivation and perseverance as a result.  A 

parent’s desire to help their child during times of strife, consequentially, may give their child the 

impression that they are incapable of overcoming struggle on their own.  Messages, such as 

these, however subliminal, leave a lasting imprint on our students.  This does not mean that 

parental support should be diminished, but rather that it should be carefully administered. 

Pedagogical Barriers 

 What happens in the classroom is imperative to the development of strong, perseverant, 

mathematically literate individuals.  Student needs, both academic and social/emotional, must be 

addressed in order to promote engagement, lessen anxiety, and develop individuals who value 

mathematics. 
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Perception of irrelevance.  As defined by the OECD (2003), “mathematical literacy is 

an individual’s capacity to identify and understand the role that mathematics plays in the world” 

(p. 15).  Connecting mathematics content to real-life experiences, such as personal finance, is 

critical in producing students who are mathematically literate and numerate (Liljedahl, 2015; 

Orpwood & Sandford Brown, 2015; Porter, 1989).  Yet, students are often unable to identify 

connections between their studies in mathematics and everyday life, cultivating a negative 

attitude towards the subject while reducing the ambition to learn and excel in mathematics 

(Gezahegn, 2007; Mapolelo, 2009; Pia, 2015).  Given that our students will require mathematics 

for day-to-day living, and that a decline in mathematical literacy skills has been noted by such 

researchers as LeFevre, Douglas, and Wylie (2017), it is incumbent upon educators, in providing 

opportunities for students, to understand, appreciate, and value the connections between 

mathematics and the real world across the curriculum (Orpwood & Sandford Brown, 2015).    

Practice/homework.  A student’s success in mathematics demands diligence, dedication 

and, thus, practice (Gezahegn, 2007; Mapolelo, 2009).  Pia (2015) concurred, recognizing that 

research shows that “homework facilitates achievement and attitudes of students, especially if 

teachers provide their feedback” (p. 824).  Given that students may not be assigned regular 

deliberate practice, or that they may not be inclined to complete assigned practice, educators and 

parents need to place higher value on its worth (Gezahegn, 2007).  Furthermore, Finlayson 

(2014) recognized that some students finish homework having not completely understood the 

mathematics itself. Thus, mathematics practice must be more purposeful in its nature.  As 

outlined by Van Voorhis (2004), homework allocated for completion by teachers outside of class 

time usually falls under one of three main objectives - instructional, communicative, or political 

– comprising ten principal purposes.  First, instructional purposes include the mastering of 
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mathematical skills learned in class, preparation for subsequent lessons, engagement in learning 

through the demonstration of an understanding of skills/concepts, and personal growth in the 

area of responsibility.  Next, homework assigned for the purpose of informing parents of their 

child’s progress, involving parents in their child’s education, or encouraging peer interaction all 

fall under the communicative objective category.  Finally, political objectives behind assignment 

of extra practice may include school/district homework policies, devised to indicate academic 

rigor for the purpose of improving public relations, and the use of homework as a form of 

penalty.  Regardless of the purpose surrounding homework assignments, homework must be self-

initiated with constructive, critical feedback from the teacher (Goetz, Pekrun, Hall, & Haag, 

2006; Lehtinen, Hannula-Sormunen, McMullen, & Gruber, 2017; Pia, 2015) while allowing for 

autonomy (Meyer and Turner, 2002.  According to the authors, it should focus on students’ 

weakest skills, be challenging, enjoyable, engaging, and varied in its level of difficulty.  Lastly, it 

is recommended that practice allow for the use of technology while including both conceptual 

and procedural knowledge-based questions (Lehtinen, Hannula-Sormunen, McMullen, & 

Gruber, 2017; Pia, 2015).   

Teacher methodology.  Research clearly recognizes the traditional method of teaching, 

whereby lessons are presented in a lecture format and students are not given the opportunity to 

work together, to explore mathematical concepts, and to experience discourse with peers, as a 

barrier to student success if relied on solely as a method of teaching (Finlayson, 2014; Gezahegn, 

2007; Mapolelo, 2009; Pia, 2015).  Collaborative learning, use of manipulatives and technology, 

along with opportunity to practice, are all essential to a student’s success (Attard, 2013; 

Gezahegn, 2007; Pia, 2015).  Experiencing multiple pedagogies in the mathematics classroom 

influences student engagement (Attard, 2013; Lutfuzzaman, Muhammad, & Hasan, 2006) and 
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thus increases the probability of success.  Regardless of methodology, Gezahegn (2007), 

Schmidt (2012), and Schornick (2010) also recognized a “rigor problem in high school 

mathematics courses” (Schornick, 2010, p. 23) whereby students were not being challenged 

enough. Inspiring students to find connections between learned concepts and new material 

impacts the development of positive academic emotions and, thus, academic achievement 

(Goetz, Pekrun, Hall, & Haag, 2006).  A rich stimulating classroom setting, led by a passionate 

caring teacher, creates opportunities for students to explore, inquire, and experience success.   

Teacher connection.  As important as content delivery, a student’s need to “feel as 

though they [are] in a safe environment in which they [can] ask questions and rely on the teacher 

to assist them without the risk of getting into trouble for not knowing” (Attard, 2013, p. 579) is 

absolutely essential to their success.  The student/teacher relationship is tremendously important 

to the development of self-confident mathematics students and thus, future numerate adults.  

Teachers who create a positive, supportive classroom environment increase student engagement, 

lessen anxiety, and increase the likelihood of students’ assimilation of value for  and within the 

study of mathematics (Frenzel, Pekrun, & Goetz, 2007; Finlayson, 2014; Furrer & Skinner, 

2003; Gezahegn, 2007; Lutfuzzaman, Muhammad, & Hasan, 2006; Martin & Rimm-Kaufman, 

2015; Schornick, 2010; Watt & Goos, 2017).  Researchers recognize the importance of teachers 

being acutely aware of student strengths, weaknesses, and interests while providing continuous 

support and care for their students.  Students’ perceptions of the teacher play a tremendous role 

in the shaping of academic emotions and, thus, achievement in the mathematics classroom.  For 

example, if a teacher is seen as enthusiastic, knowledgeable, friendly, caring, and challenging, 

students tend to exhibit more positive achievement emotions (Frenzel, Pekrun, Goetz, 2007; 

Goetz, Pekrun, Hall, & Haag, 2006; Meyer & Turner, 2002; Pekrun, 2000), such as enjoyment, 



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              20 
 

 

 

pride, and hope.  However, these researchers indicate that if students regard their teacher as one 

whom lacks knowledge of the subject, gives negative evaluative feedback, is unsupportive, sets 

unrealistic goal structures, and does not believe in the ability of their students, the result is often 

a lack of motivation along with negative emotions such as anger, shame, and anxiety.  Therefore, 

a teacher’s genuine investment in students’ well-being and quality education is critical to 

developing students who are not afraid to take risks in class, are less fearful of failure, and 

remain positive, even in times of strife (Finlayson, 2014). 

Personal Barriers 

 Emotion plays a pivotal role in how students approach new learning.  Interpersonal 

relationships, classroom environment and prior experiences help to mold pupils’ perspective 

towards mathematics.  

Anxiety.  Math and test anxiety leads to avoidance, a decline in confidence and the belief 

that one is incapable (Ashcraft, 2002; Casad, Hale, & Wachs, 2015), along with reduced interest 

and motivation (Pekrun, 2000).  Studies have found, however, that anxiety in mathematics may 

also result in increased motivation in students whom, in an attempt to avoid failure, are more 

driven to put forth greater effort (Pekrun, Goetz, Frenzel, Barchfeld, & Perry, 2011).  Clearly, 

however, research focuses on the negative emotional and educational results of anxiety along 

with its root causes.  Student anxiety can also be the result of teacher’s anxiety or lack of 

confidence, the perception that mathematics is a more challenging subject than others (Finlayson, 

2014; Hembree, 1988; Maloney & Beilock, 2012; Pia, 2015;), as well as ineffective teaching 

methods and student attitude (Ashcraft, 2002; Finlayson, 2014).  Weak prerequisite skills 

(Gezahegn, 2007), negative achievement feedback from teachers and fear of failure on the part of 

students (Pekrun, 2000) also play a role in the development of math anxiety.  Too, students 
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whom do not feel in control of their success outcomes (Pekrun, Goetz, Frenzel, Barchfeld, & 

Perry, 2011) or fear negative evaluation on the part of the teacher (Frenzel, Pekrun, & Goetz, 

2007; Hembree, 1988) may also experience high levels of anxiety in the mathematics classroom. 

Further, parent beliefs play a role here.  For example, a student may regularly be told that one or 

both parents were unsuccessful in mathematics and, therefore, the child may adopt the attitude 

that he/she will likely be unsuccessful as well (Finlayson, 2014).  A self-fulfilling prophecy, per 

say.   

Important is the need for teachers to be able to recognize signs of anxiety, such as 

students shutting down, and for the focus in mathematics courses to be on process rather than 

product (Finlayson, 2014).  Teachers need to entertain students’ interests, make connections 

between mathematics and real life, and provide continuous constructive feedback (Finlayson, 

2014; Frenzel, Pekrun, & Goetz, 2007; Goetz, Pekrun, Hall, & Haag, 2006; Martin & Rimm-

Kaufman, 2015).  Finlayson (2014) also recognized that students need to be encouraged to take 

risks and ask questions, to actively engage in class discussions and activities, and to be 

responsible critical thinkers.  Finally, she stated that students need to be encouraged to develop 

strategies to overcome their anxiety, such as learning relaxation methods, learning how to tackle 

their frustrations, to deal with the fear of failure, and to build self-confidence.  Creating a 

classroom environment within which students perceive mathematics and the study of 

mathematics to have value most certainly decreases student anxiety (Frenzel, Pekrun, & Goetz, 

2007).  Teachers are not only facilitators of course knowledge and understanding, but also 

personal development.  Teaching students to take risk in their mathematics learning takes skillful 

modelling by the teacher, and the results are worth the effort.  
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Student attitude.  How students perceive themselves as learners in the mathematics 

classroom, along with their attitude towards mathematics itself, are solid predictors of 

achievement (Chen et al., 2018; Frenzel, Pekrun, & Goetz, 2007; Gezahegn, 2007; Goetz, 

Pekrun, Hall, & Haag, 2006; Hembree, 1988; Higbee & Thomas, 1999; Mapolelo, 2009; Martin 

& Rimm-Kaufman, 2015; Pekrun, 2000; Pia, 2015; Porter, 1989).  Self-efficacy and 

determination give rise to greater success in mathematics.  Confidence in one’s ability to be 

successful in mathematics, results in higher levels of engagement, perseverance, and 

achievement (Boaler, 2013; Dweck, Chiu, & Hong, 1995; Frenzel, Pekrun, & Goetz, 2007; 

Goetz, Pekrun, Hall, & Haag, 2006; Martin & Rimm-Kaufman, 2015; Meyer & Turner, 2002; 

Newcombe et al., 2009; Pekrun, 2000).  As well, those students who believe that growth in 

understanding is possible, even during times of strife, and that errors create opportunity to learn, 

are more likely to overcome struggles and be less fearful of mistakes or failure (Boaler, 2013; 

Dweck, Chiu, & Hong, 1995; Newcombe et al., 2009).  Perseverance is fueled by positive 

attitude.  Negative attitudes and emotions towards mathematics can stem from previous negative 

experiences, lack of connection to the content, the difficulty of the concepts (Gezahegn, 2007; 

Pia, 2015), along with parental, peer, and teacher influence (Frenzel, Pekrun, & Goetz, 2007; 

Goetz, Pekrun, Hall, & Haag, 2006; Meyer & Turner, 2002; Pekrun, 2000).  Students’ 

engagement with the school, inclusive of teachers and fellow-students, as well as their active 

involvement and commitment to their learning are essential components of a student’s success 

(Attard, 2013; Frenzel, Pekrun, & Goetz, 2007; Goetz, Pekrun, Hall, & Haag, 2006; Higbee & 

Thomas, 1999; Martin & Rimm-Kaufman, 2015; Meyer & Turner, 2002; Pekrun, 2000).  As 

stated by Atweh (2001) “these feelings and attitude that sustain a dislike of mathematics or 

hamper any interest in mathematics …are [greater] barriers to the development of mathematical 
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literacy than any lack of particular concepts, skills, or thinking abilities” (as cited in Pia, 2015, p. 

823).  The difficult job for teachers is to sway negative perspectives of students so that they 

believe in their ability to find success in mathematics and therefore glean value from the study of 

mathematics.   

Fixed mindset.  Carol S. Dweck, a leading researcher in the area of mindset (how people 

perceive their ability to learn) and its connection to an individual’s capacity to thrive in times of 

struggle or failure, has contributed substantially to our modern understanding of student 

perseverance and motivation, thus achievement, in the mathematics classroom.  She, along with 

colleagues Chiu and Hong (1995), outlined two assumptions individuals may hold regarding 

their intelligence: an entity theory and an incremental theory.  When one believes that 

intelligence is rigid, that it cannot be changed, they assume an entity theory, or fixed mindset, 

about this trait.  The postulation that intelligence is malleable, that this trait can be developed 

over time, is held by those possessing a growth mindset, or adhering to an incremental theory.  

Important to note is the fact that individuals possess both mindsets (Dweck, 2016).  Thus, it is 

imperative for educators to be able to identify which mindset theory each student embodies in a 

mathematics classroom in order cultivate both motivation and achievement in the classroom. 

Those whom hold a fixed mindset tend to avoid challenges, are less perseverant, believe 

that a single negative test/measure forever defines who they are, fear failure, devalue effort, 

dislike learning, and are more likely to experience and ruminate amidst negative emotions 

leading to depression (Dweck, 2016).  These entity theorists tend to attribute their lack of success 

to their perceived deficit in intelligence and are more likely to respond helplessly in the face of 

strife (Dweck, Chiu, & Hong, 1995).  Clearly, this mindset serves to diminish a student’s 

social/emotional well-being while fostering a lack of value for mathematics. 
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Individuals whom adopt a growth mindset approach difficulties as opportunities to 

improve, readily develop strategies to overcome weaknesses, are persistent in their efforts, and 

purposefully welcome a challenge (Dweck, 2016; Dweck, Chiu, & Hong, 1995).  Eagerly 

confronting shortcomings, incremental theorists understand and accept the fact that overcoming 

struggles takes time and consistent effort, thus are less likely to see themselves as being 

incompetent (Dweck, 2016).  Jo Boaler, another foremost researcher in the field of mindset 

theory, agreed with Dweck’s work, has provided further evidence in its support, and has been 

instrumental in outlining the connections between growth mindset and academic success in the 

mathematics classroom.  In her work, Boaler (2016) outlined a neurological study (Moser et al, 

2011) which found that those who held a growth mindset experienced greater brain activity upon 

making an error in their work than those whom held a fixed mindset (Boaler & Dweck, 2016).  

She further identified the significance of making and celebrating mistakes in mathematics as 

both a predictor of brain growth and mathematics achievement.  Most importantly, Boaler (2016) 

emphasized the need for teachers to cultivate a mathematical mindset in the classroom, with all 

of the qualities of a growth mindset, by empowering students to value mistakes and struggle.  It 

is evident that mathematics education involves more than teaching algebra and trigonometry: it 

requires balancing academic skills development with social/emotional development. 

Emotions.  In a study conducted by Frenzel, Pekrun, and Goetz (2007), the relationship 

between students’ perception of their classroom environment and their academic emotions, as 

they relate to the mathematics classroom and student achievement in mathematics, was 

researched.   Surveys of 1 623 Bavarian students, aged 10 through 16, were conducted with the 

intent to focus on four achievement emotions (enjoyment, anxiety, anger, and boredom) in 

relation to students’ perceptions of the following:  the quality of their mathematics instruction, 
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competition within the mathematics classroom, retribution on the part of the teacher, and peer 

evaluation of the mathematics classroom.  Participants were from 69 classes throughout three 

levels of the German state school system with a fair representation of both male and female 

students (47.6% were female).  Their findings supported Pekrun’s (2000) theory that 

environmental factors which students perceived to emanate control or value can be directly 

associated with specific academic emotions which, in turn, affect student achievement in 

mathematics.  Higher levels of enjoyment in mathematics, coupled with less anger, less boredom 

and thus, less anxiety were noted when a student’s judgement of their teacher’s caliber of 

teaching was held in high regard individually or by a class.  Classroom culture that encouraged 

competition resulted in negative value appraisal of failure while a high positive value of success.  

Anxiety and anger were evident with those students whom perceived teachers as punitive in their 

evaluation.  Other research has corroborated these findings while adding to them.  Goetz, Pekrun, 

Hall, and Haag (2006) highlighted that cultivating competency while allowing for autonomy 

within a supportive classroom environment resulted in improved value appraisal of mathematics.  

Meyer and Turner (2002) cite numerous authors, inclusive of Stipek et al. (1998), Urdan, 

Kneisel, and Mason (1999), as well as Vermunt and Verloop (1999), in recognizing that a 

“teacher’s actions may serve as [an]….indicator of classroom values, beliefs, and practices that 

help to regulate emotion, motivation, and cognition” (p. 111).  They also emphasize the fact that 

emotion, motivation, and cognition are interwoven and indivisible components of a classroom 

environment.  Given these are directly related to student achievement (Pekrun, Goetz, Frenzel, 

Barchfeld, & Perry, 2011), and vice versa, one cannot ignore the emotional impact a classroom 

environment can have on a student’s success in mathematics.   
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Conclusion 

In our quest as dedicated, caring educators, it is vital that we recognize and acknowledge 

that a crisis in mathematics education remains: our students’ basic skills, numeracy skills, and 

mathematical literacy skills are in decline while student self-worth is at risk.  Identifying the key 

barriers serves as the first step in addressing this issue, one that is multifaceted and 

interconnected.  Systemic barriers create dysfunction, confusion and frustration on the part of all 

stakeholders.  Societal barriers etch impressions of incompetence in the minds of our students, 

while pedagogical barriers inhibit the development of strong, inquisitive, engaged students.  All 

of these serve to foster personal barriers which, above all others, obstruct students’ growth and 

development in mathematics.  It stands to reason, therefore, that mathematics education must 

come to be valued by all stakeholders:  those whom develop curriculum, those whom facilitate 

curriculum, those whom receive the curriculum, and those whom reap the benefits of the 

curriculum.   

As educators, we are in the delightful yet highly accountable position of playing a small, 

although critical, role in molding the lives of young people.  Teachers are able to influence 

students’ values, beliefs, and perceptions corresponding to their emotional self-worth while 

promoting mastery within their subject area.   Although there is tremendous research outlining 

various systemic, societal, pedagogical, and personal barriers to mathematics success, 

researchers agree that more study in the area of academic emotions - especially positive ones 

such as pride, joy, and hope - and their connection to the learning environment must be 

conducted in order to better understand students’ needs in relation to achievement and well-being 

(Frenzel, Pekrun, & Goetz, 2007; Goetz, Pekrun, Hall, & Haag, 2006; Meyer and Turner, 2002; 

Pekrun, 2000; Pekrun, Goetz, Titz, & Perry, 2002).  Given this, and that achievement emotions 
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impact students’ value appraisals of mathematics - and vice versa – while moderating the effects 

of societal barriers, pedagogical barriers and personal barriers (Goetz, Pekrun, Hall, & Haag, 

2006), it is essential that we investigate how to promote and instill the value of mathematics in 

our students.   

In order to inspire positive change, it is imperative to identify, from a student’s 

perspective, what values are currently held by those in our mathematics classroom.  Researchers, 

such as Bourke and Loveridge (2016), along with Cook-Sather (2006), have touted the 

importance of student voice in educational research, offering the premise that youth can provide 

meaningful perspectives on learning, teaching, and schooling by providing insight into the 

mathematics classroom via a different lens than educators can provide.  Given such a tremendous 

amount of educational research has investigated issues solely from an adult perspective, and yet 

we as educators regularly strive to determine the needs of our students through current research, 

students must play more of a role in educational research.  Important, however, is the need for 

educators to listen to, respectfully hear, and respond to what students have to say, even if what 

they share is difficult to learn (Bourke & Loveridge, 2016; Cook-Sather, 2006).  Bourke and 

Loveridge (2016) further identify that when students are given the opportunity to be heard, they 

can see the value in their learning, and thus see its importance with reference to their future.  

These researchers also posit that students and teachers working together, and listening to each 

other, can result in a greater understanding of learning, assessment, pedagogy, and value which 

builds on school/classroom culture and can transform teaching practices.  To be truly heard, 

respectively, informs students that they matter.  Within the following quote, although not directly 

related to educational research, was found a connection to the necessity for student voice in 

research:  “What got you to teach me?  Wasn’t it to reach me?....Relate to me, debate with me, 
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respect me.  Stop neglecting me” (Strucker, Moise, Magee, & Kreider, 2001, p. 162).  Our 

students want, and need, to be heard. 
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Chapter 3 – Methodology and Methods  

Introduction 

 This study aims to provide educators with a greater understanding of the factors which 

influence, either positively or negatively, the success of students in the mathematics classroom.  

Exploring students’ perspectives surrounding what they believe to be the largest barriers to their 

success, along with what they value in mathematics, is crucial to teachers’ understanding of the 

critical needs of our students, both academically and socially/emotionally.  This chapter serves to 

outline the chosen design of this research while providing details surrounding the participants, 

how they were recruited, as well as how data was collected and analyzed. 

Research Design 

 In the quest to identify what value students attribute to their learning of mathematics, this 

research took a pragmatic mixed-methods approach, specifically an explanatory sequential 

mixed design method, whereby both quantitative and qualitative data was collected.  A 

methodology which first originated in the late 1980’s and early 1990’s within the areas of 

education, management, sociology, health science, and evaluation, Creswell and Creswell 

(2018), Johnson and Onwuegbuzie (2004), along with Cohen, Manion, and Morrison (2018), to 

name a few, contend that the mixed methods design results in a more in depth understanding of 

the phenomena under study, nullifying weaknesses found in studies which focus on either 

quantitative or qualitative data exclusively.   

Researchers assert that strengths of quantitative research, such as examining pre-

conceived theories about how and why a phenomenon occurs and producing detailed numerical 

data, which is relatively independent of the researcher, in an efficient and timely manner, remain 

steadfast in a mixed methods approach (Creswell & Creswell, 2018; Cohen, Manion, & 
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Morrison, 2018; Johnson and Onwuegbuzie, 2004).  Further they state that assets of a qualitative 

study, such as the ability to investigate and compare phenomena in detail, relative to individuals’ 

personal experiences, perceptual understandings, and in association with their particular settings, 

play an integral role in mixed methods research.  In combination, quantitative and qualitative 

data can produce stronger, more valid, evidence for theories via comparison and convergence of 

data while helping to ensure that information that may have been missed, had only one 

methodological approach been taken, is identified (Johnson & Onwuegbuzie, 2004).  Multiple 

approaches to educational research can only serve to strengthen its results and, therefore, provide 

educators with powerful information. 

Recognizing limitations to this mixed methods approach is essential too, however.  For 

example, substantial data must be collected and analyzed, which requires both time and a 

thorough understanding of both quantitative and qualitative research procedures (Creswell & 

Creswell, 2018; Johnson & Onwuegbuzie, 2004).    These researchers also postulate that 

determining what quantitative data to investigate further in qualitative interviews can pose a 

challenge, as can the time-intensive nature of the interviews.  It is imperative that educational 

researchers be aware of both the assets and constraints of a mixed methods approach in order to 

conduct a valid and meaningful study.  Within this investigation, ascertaining themes to 

investigate further through phenomenological qualitative interviews was of utmost importance. 

The intent of this research was to gain an understanding of what value students, grades 10 

through 12, attributed to their learning of mathematics.  Students’ perspectives regarding what 

systemic, societal, pedagogical, and personal barriers have impacted their learning in 

mathematics were explored.  As well, their personal definitions of success in relation to their 

mathematics learning, along with how they have overcome struggle and what they deem to be 
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the benefits of their learning experiences in mathematics, were studied.  Using an explanatory 

sequential mixed methods approach, students were asked to complete an anonymous survey from 

which interview questions were developed and posed to a smaller sample of students, all of 

whom participated in the initial survey.  It was the hope of this researcher to provide educators 

with a deeper understanding of the impact teachers have, or could have, on student success in the 

mathematics classroom.  

Participants, Recruitment, and Procedures 

 The participants chosen for this study consisted of grades 10 through 12 students, 

enrolled in all levels of Mathematics (Workplace Mathematics, Foundations Mathematics, Pre-

calculus Mathematics, and Calculus) and attending Timberline Secondary School, a high school 

in which I was not teaching at the time of this study.  This grade level range was chosen as I 

believe students at this level would contribute the most meaningful data for this study given their 

valuable experience within the education system.  It was hoped that participants would provide a 

deeper understanding of students’ experiences within the mathematics classroom in District 72, 

the district in which I was employed at the time.  Working with students at Timberline 

Secondary, rather than the high school in which I taught, mitigated ethical concerns in this study. 

After gaining ethics application approval through Vancouver Island University’s 

Research Ethics Board, School District 72 superintendent’s approval, along with that of the 

principal of Timberline Secondary, teacher colleagues at the school were contacted via email 

asking for their aid in the recruitment of participants for this study.  Teachers were asked to 

inform students and parents/guardians of the research via email.  A detailed description of the 

study was provided to the recruiting teachers, student participants, as well as the 

parents/guardians of the participants.  This description included the purpose of the study, the type 
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of information being sought, requirements of the survey, an explanation of how the results of this 

study would be reported, as well as a link to the online survey through Survey Monkey.  Further, 

it clearly stated that student participation was voluntary and that participation in the survey 

would, in no way, affect a student’s grades.  Students were informed that online surveys were 

anonymous and that they had the right to opt out of the study at any time.  Given that there was 

potential risk to participants in respect to loss of status/reputation, dependent on the responses 

they provided within this study, students were made aware of this risk and further encouraged to 

contact Timberline counselling services if they felt it necessary during the course of the study.  

As well, participants were asked to avoid providing identifiable information, about themselves or 

others, within the research in order to mitigate the risk of directly identifying themselves, 

teachers and/or schools.  Finally, students and parents/guardians were apprised of the privacy 

and/or confidentiality issues related to the use of Survey Monkey through the inclusion of a link 

to Survey Monkey’s privacy policy.   

Those students who participated in the online survey were offered, at the end of the 

survey, an opportunity to further partake in this study by volunteering for a qualitative interview.  

The researcher’s personal email was provided in this survey in order that participants may make 

contact with the researcher if they were interested in taking part in the interview.  Consent forms 

from both the participant and the parent/guardian were required for this second phase of 

research.  These forms included a detailed description of the requirements of the interview and 

sought permission to audio record the discussion and to use quotes within thesis findings.  Again, 

participants were reminded of their right to remove themselves from the study at any time during 

the interview and of how the findings were to be reported.  Forms also enlightened participants 
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and parents of the personal risks associated with this study, and of the recommendation to avoid 

the use of identifying information during the interview in order to mitigate ethical concerns.   

Seventy-nine of the, approximately, 470 students in grades 10 through 12, took part in the 

first phase of this study: the quantitative survey.  In addressing a fairly large introductory 

population, it was my aim that this sample would consist of a diverse mix of gender, grade level, 

and mathematics ability.  Four students from this survey sample, representing all three grade 

levels studied, volunteered to additionally participate in the qualitative interview.   

Instrument Design and Data Collection 

 As a first step in using an explanatory sequential mixed methods design, data was 

collected via an online survey using Survey Monkey.  This survey focused on students’ 

perceived barriers to their success in mathematics, students’ values and achievement emotions in 

relation to learning mathematics, how they defined personal success in mathematics, and what 

they had come to value from their learning of mathematics, both academically and personally. 

Anticipated to have taken participants between 30 and 40 minutes to complete, the survey 

consisted of four demographic questions, 55 Likert Scale questions formulated along a 5-point 

scale, and four open-ended questions.  Each Likert Scale question included the opportunity for 

participants to share further thoughts surrounding the question at hand.  Participants did not have 

to answer all questions and could exit the survey at any time, removing themselves from the 

study. Given the age of participants, along with the nature of this study, only student consent was 

sought for the completion of the survey, not parents’.  Submission of the survey indicated a 

participant’s consent to both their participation in the study and for the data to be used in this 

research.  Volunteer participants completed this survey outside of class time, at school or at their 

home.  Data obtained via the online survey was collected, entered into a spreadsheet for analysis, 
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and stored on an encrypted USB stick which was locked securely in a cabinet within the 

researcher’s home.  Administering an online survey, although time consuming and challenging to 

develop by the researcher, was an efficient and cost-effective form of data collection which was 

easily accessible to students (Creswell & Creswell, 2018; Cohen, Manion, & Morrison, 2018).  

Survey data collected in this study was crucial to this research in that it was used to determine 

the main themes to further investigate through qualitative interviews.   

 Standardized individual interviews were conducted, where all participants were asked the 

same questions, increasing the ability to compare responses (Cohen, Manion, & Morrison, 2018).  

Interviews were scheduled at a time conducive for both the participant as well as the researcher, 

took between 45 and 60 minutes to complete, and were conducted via Microsoft 365 Teams, a 

virtual online platform.  Taking a phenomenological approach, participants were asked to share 

their thoughts and opinions surrounding their educational experiences as they related to their 

learning of mathematics.  Open-ended questions for these interviews, intended to provide a 

deeper understanding of the quantitative data collected in the initial stage of this study, were 

developed based on the major themes which presented themselves through the surveys.  Data, 

with both student and parent permission, was audio recorded and then electronically transcribed 

using Microsoft Word.   After transcriptions were complete, participants were given the 

opportunity to review and make changes to their transcript, while having one week to do so.  

These transcriptions were then stored, as survey data was, on an encrypted USB stick and placed 

in a locked cabinet.   

Although interviews are beneficial in that participants can impart greater insight into the 

phenomena being studied by expanding and explaining the data found through the survey 

(Creswell & Creswell, 2018), they do have their limitations.  For example, in the presence of a 
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researcher whom students have no personal connection with, participant responses may be biased 

(Creswell & Creswell, 2018) or inaccurate due to a history of being personally diminished by 

others (Frank, 2013).  Considering the researcher did not have a personal connection to the 

participants in this study, it was important to establish an air of safety and comfort prior to 

posing the interview questions while being certain to clearly acknowledge the significance of 

students’ voices to this study’s findings.  Too, Creswell and Creswell (2018) state that “not all 

people are equally articulate and perceptive” (p. 188).  Therefore, it was my responsibility as the 

researcher, to acknowledge and minimize these constraints. 

Analysis Techniques 

 Data obtained via the online survey was analyzed to include descriptive statistical data 

such as frequency, mean, median, and range.  Too, both closed-ended and open-ended questions 

within the survey were used to help identify major and minor themes which existed such that a 

more in depth understanding could be gained through a qualitative interview.  This survey 

included nominal scales (gender, average grade range in high school, current Mathematics 

stream) along with ordinal scales investigating participants’ attitudes towards mathematics along 

with their opinions towards its value.  Analysis took a multivariate approach whereby a 

relationship between two or more variables was studied.  For example, overall responses were 

compared with grade level responses in order to investigate correlations and discrepancies.   

Data collected through qualitative surveys was first transcribed then perused, as a whole, 

in order to get a sense of the overall tone of the information along with first impressions.  

Individual interview transcriptions were then analyzed, looking for repeated themes and meaning 

underlying what the participants had shared.  A list of themes, inclusive of those that appeared to 

be prevalent, those that were unique, and those that were contradictory, were created.  Through 
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this emergent coding process, topics were then assigned an abbreviated code and transcribed data 

was re-read, with abbreviated codes being placed beside corresponding sections of text.   

Interpretation, first, included meticulous descriptions of the main themes and descriptive 

data informed by the research findings from the survey.  Secondarily, qualitative data results 

obtained through individual interviews was outlined, comprehensively detailing all themes 

discovered.  Finally, discussions surrounding how the qualitative interview data expanded on or 

explained the survey data collected, along with any discrepancies, were put forth.  To mitigate 

risk surrounding the identification of participants, teachers, and schools connected to this study, 

identifying information collected through open-ended questions throughout this research was 

redacted or removed from published research. 

Reliability and Validity 

 All procedures used throughout this body of research have been clearly outlined inclusive 

of detailed accounts surrounding the purpose of this study, my role within and influence on this 

study as the researcher, participant selection and descriptions, along with how data was collected, 

analyzed and interpreted.  Transcriptions produced as a result of interviews were thoroughly 

checked for accuracy while any discrepancies in coding were monitored for throughout the 

coding process by continually comparing the data with the identified codes/main themes. 

In order to ensure validity within this study, perspectives from both the survey and the 

interviews, via triangulation, were compared in order to find similarities while also 

acknowledging and identifying differences that came to light.  Participants taking part in the 

qualitative interview were part of the initial sample population which completed the survey in 

order to ensure continuity.  Finally, evidence in support of key findings was identified and, 
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through continuous self-reflection, any personal influences that may have affected my results 

were considered.   

Finally, although generalizability is difficult to attain in this type of research, especially 

in the qualitative data results as this type of data is very individualized (Cohen, Manion, & 

Morrison, 2018; Creswell & Creswell, 2018), a detailed outline of procedures has been provided 

here, allowing other researchers to replicate this study within their school districts or schools in 

order to determine if the same major themes present themselves in different venues.  

Transparency was a major goal within this research. 

Summary 

 Using an explanatory sequential design, a mixed methods approach, both quantitative and 

qualitative data was collected from high school mathematics students, grades 10 through 12.  

Upon completion of an online survey, used to collect student perspectives concerning what they 

considered to be impediments to their learning, along with what they deemed valuable within 

their mathematics education, personal interviews were conducted in order to gain a deeper 

understanding of prevalent themes in this research.  Quantitative data was analyzed using 

descriptive statistics while qualitative data was coded in search of both emergent and divergent 

themes in comparison with the quantitative research.  Finally, this study was transparent in its 

procedures with reflexivity at its roots. 
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Chapter 4 – Findings and Results  

The purpose of this research was to identify the values high school students attribute to 

their mathematics education.  In so doing, students’ definitions of success were sought in order 

to build a base on which to explore what participants believed to be the greatest barriers to their 

success and, further, to identify what students perceived to be the greatest values earned from 

these trials and triumphs in their mathematics education.  

Survey Data 

An explanatory sequential mixed methods design was used here, whereby both 

quantitative and qualitative data was collected, first, through the use of an online survey.  This 

survey consisted of 55 Likert scale questions as well as 4 open-ended queries.  Prevalent, unique, 

and contradictory themes were explored via this device and used to inform questions for further 

investigation through individual online interviews. 

Demographics.  Survey data was collected from 79 high school students in grades 10 

through 12, with the participant majority being in grade 11 (Figure 1) and identifying as male 

(Figure 2).  Fourteen percent of the total grade 10 population within the high school volunteered 

to participate in this study.  Further, 26% of the high school’s total grade 11 student population, 

along with 10% of the grade 12 populace, shared their views for this study.  Overall, with 470 

registered students in grades 10 through 12 at this high school, 17% of the student body chose to 

participate in this research.  Notably, however, is the fact that this study was conducted in the 

Fall of 2020, amidst a global pandemic.  Thus, some of this population was signed up for EBOS, 

an online program offered to those students not wishing to be in attendance, physically, at school 

due to Covid-19 concerns.  These students may not have been privy to the invitation to 

participate in this study. 
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Figure 1. Participant Grade Level.   

 

 

Figure 2. Participant Gender.     
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Of the 79 survey participants who chose to identify their math stream, the majority were 

registered in Foundations of Mathematics 11 (33%), Pre-calculus 11 (28%) or Foundations of 

Mathematics and Pre-calculus 10 (24%) at the time of the study – all of which could be 

considered to be more academic streams (Figure 3).  This accounted for 85% of total survey 

responses.  Important to note, here, is that some students were registered for more than one 

mathematics course in that school year, some at multiple grade levels.   

 

Figure 3. Participants’ Math Stream 

Nineteen of the twenty grade 10 respondents were registered in Foundations of 

Mathematics and Pre-calculus 10.  One also selected Apprenticeship Mathematics 12 as a second 

course of study, which was questionable.  Most grade 11 students were registered in Foundations 

of Mathematics 11 (54%) and/or Pre-calculus 11 (39%), while the majority of grade 12 survey 

participants were taking Pre-calculus 11 or Foundations of Mathematics 12.  Four of the graduate 

students were registered for two math courses at the time of this study:  one for Pre-calculus 11 
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and 12, another for Workplace Mathematics 10 and 11, and two others for both Pre-calculus 12 

and Calculus 12 (Table 1).   

Table 1 
  

   Math Streams Per Grade Level 
  

   Grade 10 

  Frequency Percent 

Foundations of Mathematics and Pre-calculus 10 19 95.0% 

Foundations of Mathematics 11 1 5.0% 

Apprenticeship Mathematics 12 1 5.0% 

  Total Respondents: 20 

 
Grade 11 

  Frequency Percent 

Workplace Mathematics 10 2 4.9% 

Workplace Mathematics 11 1 2.4% 

Foundations of Mathematics 11 22 53.7% 

Pre-calculus 11 16 39.0% 

Calculus 12 1 2.4% 

  Total Respondents: 41 

   Grade 12 
  

  Frequency Percent 

Workplace Mathematics 10 1 5.6% 

Workplace Mathematics 11 2 11.1% 

Foundations of Mathematics 11 3 16.7% 

Pre-calculus 11 6 33.3% 

Foundations of Mathematics 12 4 22.2% 

Pre-calculus 12 3 16.7% 

Calculus 12 3 16.7% 

  Total Respondents: 18 

Note. Some students were registered for multiple math courses in the given study year. 

  

When queried about their average grade range in mathematics at the high school level, 

almost half of the 78 respondents identified a B-level (between 73% and 85%) as typical for 

them.  A substantial majority of participants placed themselves within the C+ to A-level scale 
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(67%-100%).   Some students acknowledged having experienced multiple averages in 

mathematics, however – an A or B range, for example – affecting data results (Figure 4).  

  

Figure 4. Participants’ Typical Grade Range.   

Of the 19 grade 10 participants who responded to this query, all identified their grades to 

typically be between 72 and 100%, with three also reporting having had means lower than this in 
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Table 2 

     Participants’ Average Grade Range 

 
   Grade10 

  Frequency Percent 

A (86 - 100%) 5 26.3% 

B (73 - 85%) 9 47.4% 

C+ (67 - 72%) 5 26.3% 

C (60 - 66%) 2 10.5% 

C- (50 - 59%) 1 5.3% 

  Total Respondents: 19 

   Grade 11 

  Frequency Percent 

A (86 - 100%) 10 24.4% 

B (73 - 85%) 16 39.0% 

C+ (67 - 72%) 10 24.4% 

C (60 - 66%) 6 14.6% 

C- (50 - 59%) 5 12.2% 

  Total Respondents: 41 

   Grade 12 
  

  Frequency Percent 

A (86 - 100%) 3 17.6% 

B (73 - 85%) 11 64.7% 

C+ (67 - 72%) 5 29.4% 

C (60 - 66%) 1 5.9% 

C- (50 - 59%) 1 5.9% 

F (0 - 49%) 1 5.9% 

  Total Respondents: 17 

Note:  Some students reported multiple averages. 

  

Success definitions.  Research participants were asked, as an open-ended question, to 

describe what it means, to them, to be successful in mathematics in order to create the foundation 

on which to explore the self-identified barriers to their success.  Three main themes emerged:  

understanding and application, grade acquisition, along with mindset. 
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 Of the 61 participants who responded to this question, the majority emphasized that being 

able to fully understand mathematics and apply their understanding to both schoolwork and real 

life situations was a key identifier of success in mathematics for them personally.  Mentioned 

here, too, was one’s ability to recognize errors, answer mathematical questions efficiently, and to 

demonstrate one’s knowledge to others effectively.  Obtaining good grades in mathematics was 

also a key component of students’ success definitions, although many were not specific in 

regards to what the phrase ‘good grades’ meant to them.  Some stated that obtaining an A, or 

grades over 80% for example, was an indication of success.  Doing well on tests, simply passing 

a course, or obtaining grades worthy of post-secondary education acceptance were mentioned by 

others.  Lastly, research participants related their success in mathematics to personal approaches 

and reactions toward the subject itself:  mindset.  Statements here included “working hard and 

give an honest effort” along with “making mistakes, being okay with making mistakes, to learn 

from them and grow from them.”  Perseverance and diligent effort were also recognized as 

personal traits necessary for success in mathematics.  Finally, receiving affirmative feedback, 

assumedly from teachers, was identified by a participant (Table 3).  These success interpretations 

most certainly were prevalent in research findings surrounding students’ barriers to success in 

mathematics, not to mention identified student values towards mathematics.  

Barriers to student success.  Surveyed using a 5-point Likert scale, student perceptions 

of those obstacles which have impeded their success in mathematics were studied based on the 

four main areas identified by researchers in the literature review:  systemic barriers, societal 

barriers, pedagogical barriers, and personal barriers.   
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Table 3 
       

Participants’ Personal Definitions of Success in Mathematics 
        

        Theme: n % Sample Comments:     

Understanding 

and Applying 
31 50.8 "It means that a person has a deep understanding of how and why things work. It 

also requires clear ideas and could express oneself logically." 

   

"To be able to recall apply math when needed in a real life situation." 

   

"You recognize your mistakes." 

   

"Have a basic understanding of basic math (multiplication, division, addition and 

subtraction) and being able to apply them into harder math." 

   

"To me being successful in mathematics is being able to answer equations 

relatively quickly." 

   

"It means getting good jobs and knowing how to do good in the work place of a 

job that requires very good knowledge in mathematics." 

   

"You have to have a good understanding of the topics you learn and have to 

show that over the time of the semester." 

   
"That you understand it and do not have trouble with it." 

   
"Be good at math." 

   
"Answer questions." 

      "Understanding certain math equations." 

Grade 

Acquisition 
28 45.9 

“I would say this is different from person to person on their expectations but for 

me, I think to be successful for myself is achieving above 90% in the math 

course.” 

   
"To get good grades." 

    

   

“To pass and have an acceptable grade for collage and or university.” 

      “Get at least a passing grade.” 

Mindset 16 26.2 
“I think being successful in math means trying your hardest, making mistakes, 

being okay with making mistakes and learning from them.” 

   
“To not give up.” 

   

“Success is dependent on the person.  I think as long as you are learning in math, 

then you are being successful.” 

   

“Openly wanting to learn equations that you do not know how to do.” 

   
“To try your best and do as good as you can personally.” 

      “Being successful in math is working hard and give an honest effort.” 

 

Systemic barriers.  Participants acknowledged some systemic obstacles to their success 

in mathematics, however marginal, mainly surrounding issues emerging from course content or 

structure challenges.  Overall, with a mean of 2.87 and a standard deviation of 1.11, it was found 
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that approximately 39% of participants believed that the fast pace of mathematics lessons had 

impacted their success in mathematics negatively in relation to 31% who did not find this to be 

an impediment (Table 4).  Interesting, here, was the fact that 55% of participants in grade 10 did 

not believe the quick pace of lessons to be an obstacle, yet students in grades 11 and 12 

identified this as a hindrance to their success in mathematics – 45% and 41% respectively 

(Figure 5).  Of the nine students placing themselves, solidly, at the lower end of the grade scale, 

the F to C range, six acknowledged this to be a barrier.  It is also important to note that these 

results may have been impacted by the fact that this study was conducted during a global 

pandemic where high schools in this District were running a 1/8th system – one course being 

covered in approximately 23 instructional days.   

Table 4 

  Pace of Mathematics Lessons  

  Frequency Percent 

Strongly Agree 9 12.0% 

Agree 20 26.7% 

No Opinion 23 30.7% 

Disagree 18 24.0% 

Strongly Disagree 5 6.7% 

  Total Respondents: 75 

Mean: 2.87     Median:  3     SD:  1.11 

  Note:  This table shows participant responses to whether or not the fast pace of lessons had impacted 

their success in mathematics negatively.   

 

Similarly, with a mean of 2.97 and a standard deviation of 1.07, the same percentage of 

students, 39% overall, confirmed that they had found the number of topics covered in a single 

mathematics course to be overwhelming, thus impacting their success in mathematics negatively 

(Table 5).  This was a slim margin, however, in relation to those who did not believe this to be an 

obstacle (38%).  Discrepancy was found between grade levels as well here.  Grade 10 
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participants were split, with the greater majority (45%) identifying this as a non-issue.  Stronger, 

yet opposing results were obtained from grade 11 and 12 students.  Here, it was found that the 

majority of grade 11 respondents (47%) felt that course content was heavy and that this played a 

negative role in their success, while 63% of the grade 12 students did not feel that this was an 

obstacle to their success in mathematics (Figure 6).  

 

Figure 5. Pace of Mathematics Lessons. This figure shows participant grade level responses to 

whether or not the fast pace of lessons had impacted their success in mathematics negatively.  

 

Table 5 
  Number of Topics Covered in a Single Math Course 

  Frequency Percent 

Strongly Agree 5 6.8% 

Agree 24 32.4% 

No Opinion 17 23.0% 

Disagree 24 32.4% 

Strong Disagree 4 5.4% 

  Total Respondents: 74 

Mean: 2.97     Median:  3     SD:  1.07 

  Note:  This table shows participant responses to whether or not the number of topics covered in a 

single math course had been overwhelming, impacting their success negatively.   
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Figure 6. Number of Topics Covered in a Single Math Course. This figure shows participants’ 

grade level responses to whether or not the number of topics covered in a single math course had 

been overwhelming, impacting their success negatively.  

 

Opinions amongst participants in this research regarding whether or not weaknesses in 

fundamental math skills was an impediment to their success were divided.  Still, a greater 

number of survey participants did not feel this to be an issue (Table 6).  In comparing grade 

levels, however, it was found that 14 of the 25 grade 11 respondents, whom chose to offer an 

opinion on this matter, did find deficient skills to be a hindrance to their success in mathematics 

(Figure 7).  

Other systemic barriers, identified in research, were overwhelmingly negated by 

participants in this survey.  Overall, and at all three grade levels, students felt that their teachers 

had a solid understanding of the mathematics they were teaching and that instructors were able to 

identify and address their needs in the mathematics classroom (Tables 7 & 8).  Too, research 

participants agreed that changes in curriculum, or how mathematics is being taught, has had a 

positive impact on their success rather than a negative one (Table 9).  Important to note, here, 

however, is that approximately 47% of respondents chose no opinion here.  It may be assumed 
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that students are not fully aware of what changes have been implemented in curriculum, thus the 

response outcome.  Lastly, most participants expressed feeling fully confident in their 

mathematical understanding and ability to experience success at the next level of mathematics 

(Table 10). 

Table 6 

  Weak Fundamental Skills  

  Frequency Percent 

Strongly Agree 4 5.6% 

Agree 21 29.2% 

No Opinion 19 26.4% 

Disagree 24 33.3% 

Strongly Disagree 4 5.6% 

  Total Respondents: 72 

Mean: 3.04     Median:  3     SD:  1.03 

  Note:  This table shows participant responses to whether or not they believed weaknesses in their 

fundamental math skills (ie. fractions, division) had been an impediment to their success in 

mathematics.   

 

 

Figure 7. Weak Fundamental Skills. This figure shows participants’ grade level responses to 

whether or not they believed weaknesses in their fundamental math skills had been an 

impediment to their success in mathematics. 
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Although grade 10 students did not identify any challenges here, grade 11 and 12 

participants acknowledged that systemic barriers do exist in the areas of lesson pace, dense 

course content, and weak fundamental skills on the part of students.  Impediments to student 

success in the mathematics classroom, however small they may appear, are important none the 

less.     

Table 7 

  Teachers’ Mathematics Comprehension 

  Frequency Percent 

Strongly Agree 32 43.2% 

Agree 28 37.8% 

No Opinion 7 9.5% 

Disagree 5 6.8% 

Strongly Disagree 2 2.7% 

  Total Respondents: 74 

Mean: 1.88     Median:  2     SD:  1.01 

  Note:  This table shows participant responses to whether or not students felt that their teachers had a 

solid understanding of the mathematics they were teaching.   

 

Table 8 

Teacher Intervention 

  Frequency Percent 

Strongly Agree 2 2.7% 

Agree 7 9.6% 

No Opinion 15 20.5% 

Disagree  28 38.4% 

Strongly Disagree 21 28.8% 

  Total Respondents: 73 

Mean: 3.81     Median:  4     SD:  1.04 

  Note:  This table shows participant responses to the following statement:  My teacher(s) did not know 

how to help me when I was struggling, which negatively affected my success in mathematics.   
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Table 9 

  Curriculum Change 

  Frequency Percent 

Strongly Agree 3 4.0% 

Agree 33 44.0% 

No Opinion 35 46.7% 

Disagree 4 5.3% 

Strongly Disagree 0 0.0% 

  Total Respondents: 75 

Mean: 2.87     Median:  3     SD:  1.11 

  Note:  This table shows participant responses to whether or not they felt that changes in what is being 

taught, or how mathematics is being taught, had impacted their success in mathematics positively.   

 

Table 10 

  Confidence Moving Forward 

  Frequency Percent 

Strongly Agree 5 6.7% 

Agree 34 45.3% 

No Opinion 18 24.0% 

Disagree 15 20.0% 

Strongly Disagree 3 4.0% 

  Total Respondents: 75 

Mean: 2.69     Median:  2     SD:  0.99 

  Note:  This table shows participant responses to whether or not they had been passed on to the next 

level fully confident in their understanding of math concepts and in their ability to be successful at the 

next level.   

   

 Societal barriers.  Students in this study did not identify any major societal barriers 

associated with gender beliefs, societal attitudes, nor parental influence as inhibiting their 

success in the mathematics classroom.  Most participants did not perceive males to be better in 

mathematics than females, a gender belief identified by numerous researchers, including Casad, 

Hale, and Wachs (2015), as impeding student success in the mathematics classroom.  While a 

high percentage of survey participants (47%) chose not to share an opinion on this statement, it 

may be interesting to note that seven of the eight participants whom agreed that males were 
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better in math than females all identified as male.  No students identifying themselves as female 

concurred with this statement (Table 11).   

Table 11 
  

Male vs Female Success in Mathematics 
 

  Frequency Percent 

Strongly Agree 6 8.1% 

Agree 2 2.7% 

No Opinion 35 47.3% 

Disagree 12 16.2% 

Strongly Disagree 19 25.7% 

  Total Respondents: 74 

Mean: 3.49     Median:  3     SD:  1.14 

  Note:  This table shows participant responses to whether or not they believed males to be better in 

math than females.   

   

Next, although 61% of participants shared no opinion on whether they deemed literacy to 

be more important or valuable than numeracy, a societal attitude identified in Orpwood and 

Sandford Brown’s (2015) work as being a possible impediment to student success in 

mathematics, it was found that most students who chose to respond disagreed with this premise 

in relation to those who concurred (Table 12).  Having a standard deviation of 0.69, all 

participants who agreed with this statement were at the grade 11 level (Figure 8). 

Table 12 
  

Literacy vs Numeracy 
 

  Frequency Percent 

Strongly Agree 1 1.4% 

Agree 6 8.3% 

No Opinion 44 61.1% 

Disagree 19 26.4% 

Strongly Disagree 2 2.8% 

  Total Respondents: 72 

Mean: 3.21     Median:  3     SD:  0.69 

  Note:  This table shows participant responses to whether or not they believed literacy to be important 

or valuable than numeracy.   
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Figure 8.  Literacy vs Numeracy. This figure shows participants’ grade level responses to 

whether or not they believed literacy to be more important or valuable than numeracy. 
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fairly positive, with all questions here resulting in standard deviations lower than one.  Overall, 

students did not feel that their parents’ self-confidence in their own mathematics abilities, or lack 

thereof, impacted personal perceptions of their mathematics abilities (Table 13).  Too, 

participants were steadfast in not identifying a parents’ fear of mathematics, or a parents’ value 

of mathematics, as being a major impediment, nor contributor, to their success in mathematics 

(Tables 14 & 15).  The latter, here, being very important to the nature of this study.  Students 

also acknowledged experiencing parental encouragement in their mathematics education, even 

when they had received marks which may have indicated they were struggling in the subject 

(Table 16).  This was most prevalent at the grade 10 and 12 levels with 70% of participants, or 

greater, acknowledging positive parental support in times of strife in the mathematics classroom 

(Figure 9).  Interesting was participant response regarding parental support as being an obstacle 
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not feel that their parents, being highly involved in their mathematics education, had been an 

obstacle to their success in mathematics, 44% of participants chose not to share an opinion.  This 

begs to question if students disagreed more so with their parents being highly involved in their 

mathematics education, or with this involvement being an obstacle to their success.  Perhaps this 

question, in future research, could be reworded for more clarity in the results (Table 17). 

 

Table 13 
  

Parent Impact on Student Perception of Abilities 

  Frequency Percent 

Strongly Agree 0 0.0% 

Agree 16 22.2% 

No Opinion 25 34.7% 

Disagree  27 37.5% 

Strongly Disagree 4 5.6% 

  Total Respondents: 72 

Mean: 3.26     Median:  3     SD:  0.87 

Note:  This table shows participant responses to the following statement: How my parents perceive 

their mathematical abilities/inabilities affects how I perceive my own mathematical abilities/inabilities.   

 

Table 14 
  

Parent Impact on Value for Math 

  Frequency Percent 

Strongly Agree 1 1.4% 

Agree  12 16.4% 

No Opinion 22 30.1% 

Disagree 29 39.7% 

Strongly Disagree 9 12.3% 

  Total Respondents: 73 

Mean: 3.45     Median:  4     SD:  0.95 

  Note:  This table shows participant responses to whether or not their parents’ value for math impacts 

their own.   
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Table 15 

Parent Fear of Math 
 

  Frequency Percent 

Strongly Agree 0 0.0% 

Agree  5 6.8% 

No Opinion 16 21.6% 

Disagree 41 55.4% 

Strongly Disagree 12 16.2% 

  Total Respondents: 74 

Mean: 3.81     Median:  4     SD:  0.78 

  Note:  This table shows participant responses to the following statement:  My parents fear math, so I 

do as well.   

   

Table 16 
  

Parental Support 

  Frequency Percent 

Strongly Agree 9 12.2% 

Agree 38 51.4% 

No Opinion 14 18.9% 

Disagree 11 14.9% 

Strongly Disagree 2 2.7% 

  Total Respondents: 74 

Mean: 2.45     Median:  2     SD:  0.97 

  Note:  This table shows participant responses to whether or not their parents had been supportive, even 

when participants had received low marks in mathematics.   

   

 

Although no societal barriers were identified from students’ perspective, it is important 

and interesting to recognize students’ positive perceptions in relation to parental influence, a 

major player in student success in the mathematics classroom identified by numerous researchers 

in the literature review. 



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              56 
 

 

 

 

Figure 9.  Parental Support. This figure shows participants’ grade level responses to whether or 

they believed their parents to be supportive, even when they had received low marks in 

mathematics. 

 

Table 17 

  Highly Involved Parents and Student Success 

  Frequency Percent 

Strongly Agree 3 4.1% 

Agree 12 16.4% 

No Opinion 32 43.8% 

Disagree 21 28.8% 

Strong Disagree 5 6.8% 

  Total Respondents: 73 

Mean: 3.18     Median:  3     SD:  0.93 

  Note:  This table shows participant responses to whether or not they believe parent involvement in 

their mathematics education has been an obstacle to their success. 

 

 Pedagogical barriers.  What happens, or does not happen, in the mathematics classroom, 

especially in relation to teaching methodology and teacher connection, was found to play a 
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result of age and inexperience; perhaps a result of few direct connections made by their teachers.  

Either way, participants clearly perceive the mathematics they are learning in the classroom as 

irrelevant to real world experiences they may encounter.  As identified by such researchers as 

Gezahegn (2007), Mapolelo (2009) and Pia (2015), this belief may act as a barrier to student 

success in the mathematics classroom as it gives rise to reducing students’ ambition to learn and 

excel in mathematics. 

Table 18 
  

Real-World Connections 

  Frequency Percent 

Strongly Agree 0 0.0% 

Agree 10 13.9% 

No Opinion 17 23.6% 

Disagree 27 37.5% 

Strongly Disagree 18 25.0% 

  Total Respondents: 72 

Mean: 3.74     Median:  4     SD:  0.99 

  Note:  This table shows participant responses to whether or not they believed the math learned in 

school is very much connected to what they experience in the real world. 

 

 Given Pia’s (2015) comment that “homework facilitates achievement and attitudes of 

students” (p. 824), along with Gezahegn’s (2007) findings that students may not be assigned, nor 

may they be inclined to complete, deliberate practice, it was imperative to investigate students’ 

perception of homework or practice in relation to their success in mathematics.  Overall, students 

participating in this study did not identify homework issues as a major barrier to their success in 

mathematics, although 50% of grade 10 participants claimed they were rarely assigned 

homework (Figure 10).   

 When queried about their homework completion and its relationship to their success, 

students seemed to steadfastly claim that they complete assigned practice, and reap positive 
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results in doing so (Table 19), although this data was initially questioned.  As a researcher, I 

wondered if survey participants were responding solely to the portion of the statement referring 

to homework completion, to its impact on their success, or to a combination thereof.  However, 

upon comparison to results collected from a similarly written survey question, along with some 

student comments submitted for these two queries, my confidence in these results increased.  

Given the statement ‘I rarely complete homework in mathematics and this has affected my 

success negatively’, 41 of the 56 students who chose to share an opinion on this disagreed.  One 

student added, “I should be completing my homework more often than I am but I tend to do what 

I think I need.”   

When presented with the phrase ‘I complete homework in mathematics but I rarely 

understand it’, an issue raised by Finlayson (2014), the majority of participants again disagreed 

(Table 20) with students offering “It can be confusing on your own” and “When I do my 

homework I understand it by the time I’m done”, revealing that respondents answered both 

questions as a whole.  It is important to note here that 42% of grade 11 participants recognized 

homework comprehension as an issue, in relation to 32% who did not believe this to be a matter 

of concern (Figure 11).  Those students who placed themselves in the lower average mark range 

(F to C) concurred that they rarely complete homework and, when they do, they rarely 

understand it – 67% and 78% respectively.  Further, study participants, in general, felt that their 

practice work was meaningful to them (Table 21), although grade 10 respondents were split 

evenly in this premise – 40% in agreement, 40% disagreeing (Figure 12) - while 56% of lower 

average students did not deem homework to be relevant.  Too, a very positive response, 59%, 

was given in terms of students receiving teacher feedback regarding their homework (Table 22), 
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a critical part of practice effectiveness recognized by Goetz, Pekrun, Hall, and Haag (2006), 

Lehtinen, Hannula-Sormunen, McMullen, and Gruber (2017), and Pia (2015). 

 

Figure 10.  Mathematics Homework. This figure shows participants’ grade level responses to 

whether or not they had rarely been assigned homework. 

 

 

Table 19 
  

Homework Completion 

  Frequency Percent 

Strongly Agree 6 8.2% 

Agree 9 12.3% 

No Opinion 17 23.3% 

Disagree 29 39.7% 

Strongly Disagree 12 16.4% 

  Total Respondents: 73 

Mean: 3.44     Median:  4     SD:  1.15 

  Note:  This table shows participant responses to the following statement:  I rarely complete homework 

in mathematics and this has affected my success negatively. 

 

 Interesting within this data is that, overall, participants did not feel that studying regularly 

had positively impacted their success in mathematics.  Perhaps this is because these participants 

do not study regularly, or perhaps their study strategies are ineffective.  Maybe students were 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Strongly

Agree

Agree No Opinion Disagree Strongly

Disagree

Homework Assignments

Grade 10

Grade 11

Grade 12

n: 73



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              60 
 

 

 

responding to ‘studying regularly’, the initial part of the question, versus studying having a 

positive impact on their success.  Clarity, in future research, is needed here.  It was found, 

however, that grade 12 students’ response to this statement was positive in relation to grades 10 

and 11.  Sixty percent of grade 12 respondents acknowledged that regular study played a positive 

role in their success in mathematics (Figure 13).   

 

Table 20 
  

Homework Comprehension 

  Frequency Percent 

Strongly Agree 4 5.5% 

Agree 22 30.1% 

No Opinion 14 19.2% 

Disagree 29 39.7% 

Strongly Disagree 4 5.5% 

  Total Respondents: 73 

Mean: 3.10     Median:  3     SD:  1.06 

  Note:  This table shows participant responses to the following statement:  I complete my homework 

but I rarely understand it. 
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Figure 11.  Homework Comprehension. This figure shows participants’ grade level responses to 

whether or not they had completed homework without having understood it. 

 

 

Table 21 
  

Meaningful Practice 

  Frequency Percent 

Strongly Agree 6 8.3% 

Agree 23 31.9% 

No Opinion 22 30.6% 

Disagree 14 19.4% 

Strongly Disagree 7 9.7% 

  Total Respondents: 72 

Mean: 2.90     Median:  3     SD:  1.11 

  Note:  This table shows participant responses to whether or not they believed homework to be 

meaningful. 

 

 

Figure 12.  Meaningful Practice. This figure shows participants’ grade level responses to 

whether or not they believed homework to be meaningful to them. 

 

With all three measures of central tendency hovering around 2, 48 of the 53 survey 

participants who chose to share an opinion felt that their teachers’ methods of instruction had 

positively impacted their success in mathematics (Table 23).  Peer collaboration, recognized as a 
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powerful component of student success in the mathematics classroom by numerous researchers, 

including Finlayson (2014), Gezahegn (2007), Mapolelo (2009) and Pia (2015), was also viewed 

positively by study participants.  Fifty-eight percent of the 71 respondents concurred that they 

had often been given the opportunity to collaborate with peers and that this had affected their 

success in mathematics positively (Table 24), while only 32%, although majority, acknowledged 

that they had frequently been given the chance to explore mathematics concepts in depth (Table 

25).  Grade 11 participants were less positive about the latter here with only 18% concurring that 

they had been encouraged to investigate mathematics more thoroughly (Figure 14), a component 

of mathematics instruction, recognized by Goetz, Pekrun, Hall, and Haag (2006), to aid in the 

development of positive academic emotions and, thus, achievement.  Still, seventy percent of 

respondents felt challenged in the mathematics classroom, acknowledging that teachers’ goals 

and expectations had played a positive role in their success in mathematics (Tables 26, 27, & 

28).   

Table 22 
  

Feedback Regarding Homework 

  Frequency Percent 

Strongly Agree 4 5.5% 

Agree 39 53.4% 

No Opinion 24 32.9% 

Disagree 5 6.8% 

Strongly Disagree 1 1.4% 

  Total Respondents: 73 

Mean: 2.45     Median:  2     SD:  0.76 

  Note:  This table shows participant responses to the following statement:  I often receive feedback, 

from the teacher, regarding my mathematics homework. 

 

Survey participants were, overall, very positive in regards to their mathematics teachers, 

as was also seen in responses shared in the systemic barriers section of this chapter.  Sixty-four 

percent of students were steadfast in acknowledging that their mathematics instructors had 
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created supportive classrooms (Table 29), a key component to increasing student engagement, 

lessening anxiety, and increasing the likelihood of students’ assimilation of value for 

mathematics (Frenzel, Pekrun, & Goetz, 2007; Finlayson, 2014; Furrer & Skinner, 2003; 

Gezahegn, 2007; Lutfuzzaman, Muhammad, & Hasan, 2006; Martin & Rimm-Kaufman, 2015; 

Schornick, 2010; Watt & Goos, 2017).   Participants concurred that they felt connected to their 

math teachers (51%), that their instructors were genuinely invested in them as individuals (46%), 

and, overwhelmingly, that their teachers could be described as enthusiastic, friendly, or caring 

(82%)(Tables 30, 31, & 32).  Important to note here, however, is that six of the nine students 

who identified themselves as low average students (F to C range) did not feel that their 

mathematics teachers had been authentically interested in them.  The recognition of affirmative 

teacher connection in this study is powerful given this has been shown to be essential for 

promoting more positive achievement emotions (Frenzel, Pekrun, Goetz, 2007; Goetz, Pekrun, 

Hall, & Haag, 2006; Meyer & Turner, 2002; Pekrun, 2000) and thus impacting student values for 

and within the subject of mathematics.   

Although most respondents concurred that their teachers had made mathematics 

interesting, grade 11 results indicated a slightly greater number of students disagreeing with this 

premise (Figure 15).  Given the aforementioned data, it was not surprising to find that the 

majority of study participants (59%) claimed that they readily ask their teachers questions when 

experiencing difficulty and that 49%  acknowledged that they have felt their instructors were 

proud of them (Tables 33 & 34).  Considering the strong link between emotions and value, these 

pedagogical findings, along with the upcoming personal barriers data, were key components to 

the purpose of this research. 
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Personal barriers.  Anxiety, student attitude, mindset, and emotions all play a pivotal 

role in student success in the mathematics classroom, and in the development of value for and 

within the study of mathematics.  Interconnected with other obstacles identified by study 

participants, such as the pace of mathematics courses and weak fundamental skills, personal 

obstacles held the greatest weight in this research study in relation to barriers identified by 

participants. 

 

Figure 13.  Regular Study. This figure shows participants’ grade level responses to whether or 

not their regular study habits had impacted their success in mathematics positively. 

 

Table 23 
  

Teacher Methodology 

  Frequency Percent 

Strongly Agree 11 15.1% 

Agree 37 50.7% 

No Opinion 20 27.4% 

Disagree 4 5.5% 

Strongly Disagree 1 1.4% 

  Total Respondents: 73 

Mean: 2.27     Median:  2     SD:  0.83 

  Note:  This table shows participant responses to the following statement:  The way my teachers have 

taught has positively impacted my success in mathematics. 
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With standard deviations of 1.11 and 1.04 respectively, survey respondents identified 

both math and test anxiety as impediments to their success (Tables 35 & 36).  Forty-seven 

percent of grade 10 students, however, disagreed with having experienced math anxiety (Figure 

16).  Often a result of negative achievement feedback from teachers, a fear of failure, a fear of 

negative evaluation from a teacher or parent, student attitude, or weak fundamental skills, as 

identified by numerous researchers inclusive of Ashcraft (2002), Finlayson (2014), Frenzel, 

Pekrun, and Goetz (2007), Gezahegn (2007), Hembree (1988), Pekrun (2000), and Pia (2015), it 

was important to investigate students’ perceptions in relation to their anxiety.  Although the 

majority of survey participants, outside of grade 11 students, denied having received evaluation 

indicating they could not be successful in mathematics (43%) (Figure 17), survey results showed 

that a fear of failure (57%), along with a fear of being negatively evaluated by a teacher or a 

parent (44%), were prominent concerns amongst participants (Tables 37 & 38).  Some negative 

attitudes, related to mindset and academic emotions, were also identified by students in this 

study.   

The majority of research participants identified math as being boring (49%) and 

frustrating (60%), while 42% claimed math to be too labor intensive (Tables 39, 40, & 41).  

Grade 10 and 12 students disagreed, overall, with the latter, however (Figure 18).  Not surprising 

considering math 10 students also identified, earlier in this study, that they were not assigned 

mathematics practice often.  Although some negative points of view towards mathematics 

existed in the data collected here, students were overwhelmingly positive towards the subject 

itself, as well as their approach to their learning in mathematics, both solid predictors of 

achievement (Chen et al., 2018; Frenzel, Pekrun, & Goetz, 2007; Gezahegn, 2007; Goetz, 

Pekrun, Hall, & Haag, 2006; Hembree, 1988; Higbee & Thomas, 1999; Mapolelo, 2009; Martin 
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& Rimm-Kaufman, 2015; Pekrun, 2000; Pia, 2015; Porter, 1989).  When facing strife in their 

mathematics learning, most study participants did not identify themselves as those who give up 

easily (48%) (Table 42).  Fifteen of the 27 Grade 11 students who chose to share an opinion, 

however, did see this as an obstacle to their success in mathematics (Figure 19).  Similarly, 38% 

of participants, the majority, agreed that they were interested in math, while 49% stated that they 

welcome challenge in mathematics (Tables 43 & 44).  Once more, grade 11 responses were the 

anomaly, with the majority feeling negatively about both their interest in mathematics as a 

subject area, and in embracing challenge within their mathematics education (Figures 20 & 21). 

Table 24 

Peer Collaboration 

  Frequency Percent 

Strongly Agree 6 8.5% 

Agree 35 49.3% 

No Opinion 16 22.5% 

Disagree 10 14.1% 

Strongly Disagree 4 5.6% 

  Total Respondents: 71 

Mean: 2.59     Median:  2     SD:  1.02 

  Note:  This table shows participant responses to whether or not they had often been given the 

opportunity to collaborate with peers, positively impacting their success in mathematics. 

 

Table 25 
  

Exploring Math in Depth 

  Frequency Percent 

Strongly Agree 3 4.1% 

Agree 20 27.4% 

No Opinion 34 46.6% 

Disagree 15 20.5% 

Strongly Disagree 1 1.4% 

  Total Respondents: 73 

Mean: 2.88     Median:  3     SD:  0.83 

  Note:  This table shows participant responses to whether or not they had often been given the 

opportunity to explore mathematics concepts in depth. 
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 Research participants were overwhelmingly positive about themselves as learners.  They 

identified themselves as critical thinkers, risk takers, hard workers, and steadfast participants in 

class discussions when it came to their mathematics learning (Tables 45, 46, 47 &48).  Ashcraft 

(2002), Casad, Hale, and Wachs (2015), and Pekrun (2000) claimed that math and test anxiety 

could lead to avoidance, decline in confidence, the belief that one is incapable, along with 

reduced interest and motivation.  Students, however, expressed confidence in both the subject 

itself and their ability to overcome struggles in math (Tables 49 & 50).  Further, respondents, 

overall and across all three grade levels, overwhelmingly identified themselves as non-avoiders 

when it comes to learning mathematics (Table 51).    The majority of research participants did 

not agree that being good at math requires natural intelligence in the subject area and, 

overwhelmingly, survey participants also acknowledged that they believed that making mistakes, 

or failing, was an opportunity to grow in mathematics (Tables 52 & 53).   

 

Figure 14.  Exploring Math in Depth. This figure shows participants’ grade level responses to 

whether or not they had been given the opportunity to explore math concepts in depth. 
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Table 26 

Experiencing Challenge in Mathematics 
 

  Frequency Percent 

Strongly Agree 1 1.4% 

Agree 3 4.1% 

No Opinion 18 24.7% 

Disagree 43 58.9% 

Strongly Disagree 8 11.0% 

  Total Respondents: 73 

Mean: 3.74     Median:  4     SD:  0.76 

  Note:  This table shows participant responses to the following statement:  I am not challenged enough 

in mathematics. 

   Table 27 

Teacher Goals 

  Frequency Percent 

Strongly Agree 3 4.1% 

Agree 45 61.6% 

No Opinion 21 28.8% 

Disagree 4 5.5% 

Strongly Disagree 0 0.0% 

  Total Respondents: 73 

Mean: 2.36     Median:  2     SD:  0.65 

  
Note:  This table shows participant responses to whether or not they believe their teachers to have set 

realistic goals, impacting their success in mathematics positively. 

 

 

Table 28 

Teachers’ Expectations 

  Frequency Percent 

Strongly Agree 2 2.7% 

Agree 31 42.5% 

No Opinion 29 39.7% 

Disagree 9 12.3% 

Strongly Disagree 2 2.7% 

  Total Respondents: 73 

Mean: 2.70     Median:  3     SD:  0.82 

  Note:  This table shows participant responses to whether or not they believe teachers’ expectations 

have positively impacted their success in mathematics. 
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Table 29 
  

Supportive Classrooms 
 

  Frequency Percent 

Strongly Agree 16 21.9% 

Agree 31 42.5% 

No Opinion 22 30.1% 

Disagree 4 5.5% 

Strongly Disagree 0 0.0% 

  Total Respondents: 73 

Mean: 2.19     Median:  2     SD:  0.84 

  Note:  This table shows participant responses to whether or not they believe their teachers had created 

supportive classrooms. 

 

Table 30 

  Teacher Connection 

  Frequency Percent 

Strongly Agree 4 5.5% 

Agree 33 45.2% 

No Opinion 25 34.2% 

Disagree 9 12.3% 

Strongly Disagree 2 2.7% 

  Total Respondents: 73 

Mean: 2.62     Median:  2     SD:  0.87 

  Note:  This table shows participant responses to whether or not they had felt connected to their 

mathematics teachers, positively impacting their success in mathematics. 

 

Table 31 

Teacher Investment in Students 

  Frequency Percent 

Strongly Agree 5 6.9% 

Agree 28 38.9% 

No Opinion 32 44.4% 

Disagree 7 9.7% 

Strongly Disagree 0 0.0% 

  Total Respondents: 72 

Mean: 2.57     Median:  3     SD:  0.76 

  Note:  This table shows participant responses to whether or not they believed teachers had been 

genuinely invested in them as individuals. 
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Table 32 

Enthusiastic, Friendly, or Caring Teachers 

  Frequency Percent 

Strongly Agree 23 31.5% 

Agree 37 50.7% 

No Opinion 11 15.1% 

Disagree 1 1.4% 

Strongly Disagree 1 1.4% 

  Total Respondents: 73 

Mean: 1.90     Median:  2     SD:  0.80 

  Note:  This table shows participant responses to whether or not they believed their mathematics 

teachers had been enthusiastic, friendly, or caring. 

 

   

Figure 15.  Captivating Interest. This figure shows participants’ grade level responses to whether 

or not teachers had made math interesting to them. 

Table 33 
  

Self-Advocacy 
 

  Frequency Percent 

Strongly Agree 10 13.7% 

Agree 33 45.2% 

No Opinion 17 23.3% 

Disagree 12 16.4% 

Strongly Disagree 1 1.4% 
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  Total Respondents: 73 

Mean: 2.47     Median:  2     SD:  0.97 

  Note:  This table shows participant responses to whether or not they readily ask their mathematics 

teachers questions when they struggle.. 

 

In the quest to identify all barriers to success in the mathematics classroom, from a 

student perspective, it was important to this study to allow participants to name obstacles that, 

perhaps, were not revealed within the Likert-scale section of the survey.  Thus, survey 

participants were given the opportunity to discern what they perceived to be the major hurdles to 

their success in mathematics. 

Table 34  

Teacher Pride 
 

  Frequency Percent 

Strongly Agree 4 5.5% 

Agree 32 43.8% 

No Opinion 26 35.6% 

Disagree 9 12.3% 

Strongly Disagree 2 2.7% 

  Total Respondents: 73 

Mean: 2.63     Median:  3     SD:  0.87 

  Note:  This table shows participant responses to whether or not they believed their mathematics 

teachers were proud of them. 

 

Table 35 
  

Math Anxiety 

  Frequency Percent 

Strongly Agree 12 17.4% 

Agree 26 37.7% 

No Opinion 13 18.8% 

Disagree 16 23.2% 

Strongly Disagree 2 2.9% 

  Total Respondents: 69 

Mean: 2.57     Median:  2     SD:  1.11 

  Note:  This table shows participant responses to whether or not they had experienced math anxiety, 

negatively impacting their success in mathematics. 
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Table 36 

Test Anxiety 

  Frequency Percent 

Strongly Agree 20 27.8% 

Agree 25 34.7% 

No Opinion 15 20.8% 

Disagree 12 16.7% 

Strongly Disagree 0 0.0% 

  Total Respondents: 72 

Mean: 2.26     Median:  2     SD:  1.04 

  Note:  This table shows participant responses to whether or not they had experienced test anxiety, 

negatively impacting their success in mathematics. 

 

 

Figure 16.  Math Anxiety. This figure shows participants’ grade level responses to whether or 

not they had experienced math anxiety, impacting their success in mathematics negatively. 
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Figure 17.  Negative Evaluation. This figure shows participants’ grade level responses to 

whether or not they had received evaluation that had indicated they could not be successful in 

math, negatively impacting their success in mathematics. 

 

 

Table 37 
  

Fear of Failure 
  

  Frequency Percent 

Strongly Agree 18 25.7% 

Agree 22 31.4% 

No Opinion 12 17.1% 

Disagree 12 17.1% 

Strongly Disagree 6 8.6% 

  Total Respondents: 70 

Mean: 2.51     Median:  2     SD:  1.27 

  Note:  This table shows participant responses to whether or not they fear failure. 

   

Table 38   

Negative Evaluation by Teachers or Parents 

  Frequency Percent 

Strongly Agree 10 13.9% 

Agree 22 30.6% 

No Opinion 24 33.3% 

Disagree 14 19.4% 
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Strongly Disagree 2 2.8% 

  Total Respondents: 72 

Mean: 2.67     Median:  3     SD:  1.03 

  Note:  This table shows participant responses to whether or not they fear being negatively evaluated by 

a teacher or a parent. 

 

Table 39 
  

Math is Boring 
  

  Frequency Percent 

Strongly Agree 18 25.4% 

Agree 17 23.9% 

No Opinion 22 31.0% 

Disagree 12 16.9% 

Strongly Disagree 2 2.8% 

  Total Respondents: 71 

Mean: 2.48     Median:  3     SD:  1.12 

   

  

 

Table 40   

Math is Frustrating 
  

  Frequency Percent 

Strongly Agree 17 23.6% 

Agree 26 36.1% 

No Opinion 13 18.1% 

Disagree 13 18.1% 

Strongly Disagree 3 4.2% 

  Total Respondents: 72 

Mean: 2.43     Median:  2     SD:  1.15 

   

   

Table 41   

Math is Too Much Work 
  

  Frequency Percent 

Strongly Agree 8 11.1% 

Agree 22 30.6% 

No Opinion 16 22.2% 

Disagree 25 34.7% 
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Strongly Disagree 1 1.4% 

  Total Respondents: 72 

Mean: 2.85     Median:  3     SD:  1.06 

   

 

Prominent barriers.  When queried about what students believed to be the largest 

barriers to their success in mathematics, personal obstacles, struggles with teachers, knowledge 

acquisition barriers, and systemic impediments were identified. 

Personal barriers.  Fifty-three of the 79 survey participants shared their thoughts here.  

Overwhelmingly, personal barriers stood out, with 47% of the shared comments for this query 

landing in this category.  Lack of commitment to their individual success in mathematics reigned 

supreme.  Some students identified procrastination, motivation, and work ethic issues.  Others 

acknowledged mindset, not being “cut out for math,” along with a “lack of purpose” as playing a 

major role in their struggles in mathematics.  Given students’ success definition included 

mindset, whereby students identified such actions as working hard to achieve success in 

mathematics as a marker of success, the personal barriers mentioned here most certainly would 

work to hinder students’ ability to achieve success according to their personal definitions. 
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Figure 18.  Labor Intensity. This figure shows participants’ grade level responses to whether or 

not they believed math to be too much work. 

 

Table 42 
  

Student Perseverance 
 

  Frequency Percent 

Strongly Agree 7 9.9% 

Agree 18 25.4% 

No Opinion 12 16.9% 

Disagree 29 40.8% 

Strongly Disagree 5 7.0% 

  Total Respondents: 71 

Mean: 3.10     Median:  3     SD:  1.15 

  Note:  This table shows participant responses to whether or not, when struggling in mathematics, they 

give up easily. 

 

 

 

Figure 19.  Student Perseverance. This figure shows participants’ grade level responses to 

whether or not they tended to give up easily when faced with struggle in mathematics. 
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  Frequency Percent 

Strongly Agree 4 5.6% 
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No Opinion 28 38.9% 

Disagree 13 18.1% 

Strongly Disagree 4 5.6% 

  Total Respondents: 72 

Mean: 2.86     Median:  3     SD:  0.96 

  
Note:  This table shows participant responses to the following statement:  I am interested in math. 

 

Secondarily, participants identified stress and anxiety, especially test anxiety, as key 

ingredients in diminishing their success.  One student commented “I think my largest barrier in 

math would be getting overwhelmed so easily when I just don’t understand something and when 

I start falling behind I get really stressed out and shut down,” while others acknowledged a fear 

of failure or a hesitancy to approach the mathematics teacher to ask for help.  Frustration 

appeared to be prevalent in participant responses here, with such quotes as, “…[I] get a bad mark 

in math because I did bad on the test but it doesn’t mean that I don’t know what I’m doing.”  

Also interesting to note was a response which indicated concern for and around the reaction of 

friends and family:  “The thought of getting a bad mark on a quiz affects the way I do math 

because thinking of how my parents or friends are going to react to the total outcome of the 

mark.”  Clearly, academic emotions, driven by success in mathematics, or lack thereof, play a 

key role in students’ achievement.  Too, given students’ definition of success included grade 

acquisition, students’ fear of negative evaluation is not surprising here. 

 

 

 

 

 

 



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              78 
 

 

 

Table 44   

Embracing Challenge 
  

  Frequency Percent 

Strongly Agree 4 5.6% 

Agree 23 31.9% 

No Opinion 28 38.9% 

Disagree 13 18.1% 

Strongly Disagree 4 5.6% 

  Total Respondents: 72 

Mean: 2.75     Median:  3     SD:  0.89 

  Note:  This table shows participant responses to the following statement:  I welcome challenges in 

math. 

 

A lack of focus, inclusive of being distracted in class, losing interest, and not paying 

attention during instructional time, was also revealed as a personal impediment to student 

success in mathematics.  Behavior was also mentioned with the comment “Some friends [think] 

I’m not smart because I act out.”  Lastly, survey participants recognized outside influences, 

acting as personal barriers, as impeding their success in mathematics.  These included personal 

problems, “having too much work,” and language issues.   
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Figure 20.  Personal Interest in Mathematics. This figure shows participants’ grade level 

responses to whether or not they were interested in mathematics. 

 

 

Figure 21.  Embracing Challenge. This figure shows participants’ grade level responses to 

whether or not they welcome challenges in math. 

 

Instructor influence.  Next, 21% of shared opinions for this query revealed issues, for 
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such comments as “…[I] didn’t learn anything in his class because of the style of his teaching” 

as well as, simply, “Bad teachers.”  Some students may have also placed teachers’ knowledge of 

course content into question here with such comments as “My teacher not being able to explain 

the math,” although it may also be assumed that this, again, is more related to a teacher’s 

methodology.   Too, teachers’ ability to identify and apply intervention strategies when students 

are struggling was challenged by one participant whom stated, “I feel like my barrier in math is 

teachers not understanding my struggle in math in elementary and middle school.”   Finally, 

some survey respondents identified a “lack of sense of community”, “having a teacher that seems 

to not care that I struggle by avoiding my questions” and “some teachers disliking me.”  Just as 

important as content delivery is the need for students to feel they are in a safe environment where 

teachers truly care about both a students’ achievement as well as their social/emotional health.    

Table 45 

  Critical Thinking in Mathematics 

  Frequency Percent 

Strongly Agree 6 8.5% 

Agree 20 28.2% 

No Opinion 37 52.1% 

Disagree 7 9.9% 

Strongly Disagree 1 1.4% 

  Total Respondents: 71 

Mean: 2.68     Median:  3     SD:  0.82 

  
Note:  This table shows participant responses to the following statement:  I am a critical thinker. 

 

Knowledge acquisition.  Considering that understanding, and applying, mathematics 

concepts was a major component of students’ definitions of success, it came as no surprise that 

students identified knowledge acquisition as a major impediment to their success.  Seventeen 

percent of query comments focused on students not understanding the content, not being able to 

apply previous knowledge to new content, and feeling as though they have a lack of basic skills.  
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All could be related to the timing of this research though as, due to a global pandemic, students 

experienced disruptions in their learning.  Some may not have chosen to partake in online 

learning in the spring of 2020, nor in the return to school in June of the same year.  Of course, 

teacher methodology, classroom culture, systemic barriers and personal barriers, at the very least, 

most certainly could have played a role here as well. 

Table 46 
  

Risk Taking in Mathematics 

  Frequency Percent 

Strongly Agree 2 2.9% 

Agree 21 30.0% 

No Opinion 35 50.0% 

Disagree 11 15.7% 

Strongly Disagree 1 1.4% 

  Total Respondents: 70 

Mean: 2.83     Median:  3     SD:  0.77 

  
Note:  This table shows participant responses to whether or not they readily take risks in mathematics. 
 

Table 47 

  Hard Work and Mathematics 

  Frequency Percent 

Strongly Agree 10 13.9% 

Agree 39 54.2% 

No Opinion 15 20.8% 

Disagree 7 9.7% 

Strongly Disagree 1 1.4% 

  Total Respondents: 72 

Mean: 2.31     Median:  2     SD:  0.88 

  
Note:  This table shows participant responses to whether or not they work hard in math. 

 

Systemic barriers.  Finally, 15% of responses focused on systemic issues.  Overall, pace 

was mentioned once again.  This data was definitely impacted by the timing of this research, 

where high school students were completing one course in approximately 23 instructional days, 

due to pandemic restrictions.  This was seen in comments such as “During this corona virus stuff 
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it’s been hard learning new things because we’ve only gotten a week to learn a term.”  Students 

also mentioned not being able to find a tutor, which may have been the direct result of the 

pandemic as well.  Further systemic issues for students included switching between schools that 

operate on different systems, not receiving one-on-one support, depth of course content, along 

with some specific course content challenges - word problems, for example. 

Table 48 

Participation in Class Discussions 

  Frequency Percent 

Strongly Agree 6 8.5% 

Agree 23 32.4% 

No Opinion 23 32.4% 

Disagree 18 25.4% 

Strongly Disagree 1 1.4% 

  Total Respondents: 71 

Mean: 2.79     Median:  2     SD:  0.96 

  Note:  This table shows participant responses to whether or not they readily participate in class discussions 

in mathematics. 
   

Table 49 
  

Math Confidence 
  

  Frequency Percent 

Strongly Agree 6 8.5% 

Agree 25 35.2% 

No Opinion 23 32.4% 

Disagree 14 19.7% 

Strongly Disagree 3 4.2% 

  Total Respondents: 71 

Mean: 2.76     Median:  3     SD:  1.00 

  
Note:  This table shows participant responses to the following statement:  I am confident in math. 

 

Lessons learned.  In an attempt to further identify students’ values in relation to their 

study of mathematics, survey participants were invited to share their opinions in regards to what 

they felt were the most valuable lessons they had learned, both academically and personally, in 

relation to their mathematics education. 
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Table 50 

Confidence in Overcoming Struggle 

  Frequency Percent 

Strongly Agree 2 2.8% 

Agree 37 52.1% 

No Opinion 24 33.8% 

Disagree 5 7.0% 

Strongly Disagree 3 4.2% 

  Total Respondents: 71 

Mean: 2.58     Median:  2     SD:  0.83 

  Note:  This table shows participant responses to the following statement:  I am confident in my ability to 

overcome my struggles in math. 

   

Table 51 
  

Avoidance 
  

  Frequency Percent 

Strongly Agree 5 6.9% 

Agree 6 8.3% 

No Opinion 18 25.0% 

Disagree 39 54.2% 

Strongly Disagree 4 5.6% 

  Total Respondents: 72 

Mean: 3.43     Median:  4     SD:  0.97 

  
Note:  This table shows participant responses to whether or not they avoid learning mathematics. 

 

Table 52 
  

Innate Intelligence 

  Frequency Percent 

Strongly Agree 6 8.5% 

Agree 13 18.3% 

No Opinion 21 29.6% 

Disagree 21 29.6% 

Strongly Disagree 10 14.1% 

  Total Respondents: 71 

Mean: 3.23     Median:  3     SD:  1.15 

  Note:  This table shows participant responses to whether or not they believe being good at math 

requires natural intelligence. 
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Table 53 

Opportunity for Growth 

  Frequency Percent 

Strongly Agree 7 9.9% 

Agree 35 49.3% 

No Opinion 17 23.9% 

Disagree 9 12.7% 

Strongly Disagree 3 4.2% 

  Total Respondents: 71 

Mean: 2.52     Median:  2     SD:  0.98 

  Note:  This table shows participant responses to whether or not they believe that making mistakes, or 

failing, is an opportunity to grow in mathematics. 

 

Of the 70 collected responses for these two questions, 31 were in reference to relevancy.  

Students acknowledged the value of finance lessons in relation to everyday life, inclusive of tax 

concepts and percentage calculations in order to determine gratuities for example.  Fundamental 

numerical skills, such as adding, subtracting, multiplying, and dividing, were also identified here 

as being important daily skills.  I found it interesting that students so readily identified these 

valuable lessons and yet, as determined earlier in this study, the majority of students did not find 

mathematics to be connected to what they experience in daily life.  Perhaps some respondents, 

here, were part of the 14% that did find relevancy in their mathematics learning.  Maybe students 

felt that these lessons were valuable in relation to their success and growth in understanding in 

mathematics, especially given specific algorithmic and conceptual proficiencies, such as the 

order of operations, algebra processes, fraction calculations, and factoring skills, were 

acknowledged by survey participants here as well.  Regardless, these are key insights 

considering Siegler et al’s (2012) posit that students’ comprehension of fundamental skills at the 

elementary level is a key predictor of success at the high school level, that connecting 

mathematics content to real-life experiences is critical in producing students who are 

mathematically literate and numerate (Liljedahl, 2015; Orpwood & Sandford Brown, 2015; 
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Porter, 1989), and that the ability to recognize the interconnectivity between concepts in 

mathematics is also important to students’ growth in their learning. 

 A combined 19% of survey participants identified perseverance and work ethic as key 

lessons learned in the mathematics classroom.  Determination in the face of challenge and 

diligent practice were included here.  These responses were interesting given the majority of 

participants acknowledged personal barriers as their greatest obstacles to success in mathematics 

previously in this study.  Too, outside of grade 12 students, survey respondents claimed, earlier 

in this study, that they did not study regularly.  Perhaps students, over time, gained clarity, 

recognizing tenacity and hard work as necessary and contributory components to their success in 

mathematics. 

 Next, comments such as “I’ve learned how to learn from my mistakes and to have 

patience with myself” and “I’ve slowly learned that I shouldn’t compare myself to others and 

work at my own speed even if it makes me fall behind a bit” revealed students’ appreciation for 

personal growth.  Fourteen percent of shared responses indicated students’ development of 

aptitudes and attitudes associated with individual character development, such as knowing that 

they are capable of success and that they have developed strategies to overcome strife. 

Finally, self-advocacy and appreciation for the subject, or lack thereof, were identified by 

participants as valuable lessons learned through their mathematics education.  Students believe it 

to be important to ask for help when struggling in mathematics.  Too, they acknowledged that 

“Comparing answers isn’t as good as comparing how you got to the answer” and “Even though 

math is extremely hard it is important and you need it in life.”  Clearly, some participants have 

not only developed an appreciation for themselves as learners, but also for mathematics as a 

discipline.  Still, while most were positive in this regard, others were not so affirmative.  
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Comments such as “I don’t see how I need most of this for my future,” along with those 

steadfastly proclaiming disdain for mathematics, most certainly serve to emphasize the need to 

provide opportunities for students to develop intrinsic motivation towards learning mathematics. 

Information obtained from this survey data was used to identify prevalent barrier and 

value themes to explore in greater depth with interview participants.  Comparing and contrasting 

quantitative and qualitative data served to solidify the values students study attribute to their 

learning of mathematics.      

Interview Data 

 Four survey participants graciously volunteered for individual online interviews in order 

to share their perspectives for this study:  one a student in grade 10, two at the grade 11 level, 

and one a grade 12 student, set to graduate in 2021.  

 Success definitions.  In exploring student definitions of success in greater depth, the top 

two identified in student survey responses remained prevalent amongst these four individuals:  

mathematics understanding and application, along with grade acquisition.  Interviewees 

expressed that being able to understand mathematics concepts enough such that they could apply 

them to real-world situations (decorating, knitting, and building for example) was rewarding and, 

in turn, made their mathematics education meaningful.  Common amongst these participants too, 

was the gratification that came from making connections between concepts, or between learned 

material and new material.  Recognizing that they not only can understand, but that they do 

understand, the material before them was fulfilling in that it demonstrated, to them personally, a 

level of success and triumph.  Relevancy, an appreciation for mathematics itself, along with 

personal growth all most certainly seemed valued here.     
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Table 54 
       

        Student-Identified Major Barriers to Their Success in Mathematics 

        

Theme: n % 

Sample 

Comments:       

Personal Barriers 31 47.0 "My own procrastination." 

   

"Motivation." 

   

"My own study habits." 
  

   

"Homework." 
   

   

"The fear of failing." 

   

"Asking the teacher for more explanation." 

   

"Negative past experience." 

   

"Tests, I understand what I do in mathematics but 

when a test confronts me I occasionally get 

nervous or forget everything I learned and do 

horrible on my test and then get a bad mark in 

math because I did bad on the test but it doesn't 

mean that I don't know what I'm doing." 

   

"Distractions.  If I get distracted, it can be hard to 

focus back on math." 

   

"Losing interest quickly." 

   

"Not paying attention." 

   

"Outside life situations."                                                            

"The English." 

Teachers 14 21.2 "I feel like my barrier in math is teachers not 

understanding my struggle in math in elementary 

and middle school and trying to push me into 

harder math without me understanding some of 

the basics." 

   

"My teacher not being able to explain the math." 

   

"Some bad math teachers in the past." 

   

"Having a teacher that seems to not care that I 

struggle by avoiding my questions." 

      

"When the teacher struggles to teach the class it is 

very difficult to learn." 

Knowledge Acquisition 11 16.7 "The fact that I still don't have my times tables 

memorized." 

   

"Silly mistakes on tests." 

   

"Not understanding." 

      "Not remembering or knowing past material." 

Systemic 10 15.2 "Word problems." 

   

"I think it would help if my math class went on for 

longer so we could spend more days on each 

unit." 

      "Due dates or multiple units." 
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Table 55 
       

        Most Valuable Lessons Learned         

        Theme: n % Sample Comments:       

Relevancy 31 44.3 "When someone came in and taught us about stocks and bonds and 

taxes because in reality those are the things we're gonna need to 

learn and we don't focus enough on that when we should." 
   

   

   

"Honestly, simple math, ie. Multiplication, addition, subtraction 

and it's because I use them most in my everyday life.  Very rarely 

do I ever use Algebra or fractions but I do still understand them. 
   

   

   

"I have loved fractions since before I could read.  I was doing math 

questions in the kitchen by dividing and multiplying cup 

measurements.  It helped me understand why fractions work the 

way they do.  Also learning how angles, volume, and surface area 

works.  This being because it has helped me understand how to 

design things logically." 
   

   
   

   
"I learned a lot of things academically.  How to process several 

ways to do specific strategies in math that would help me with the 

way I work, but having so many strategies it made it hard to 

remember which one worked with what.  So, I would work hard to 

make memories of which works with which.  Also learning trig 

was good for me because when I'm older I plan on building layouts 

of houses and building." 

   

   

   

   

         

Personal 

Growth 10 14.3 

"Have a growth mindset, be patient, learn from your mistakes and 

think positively over occasional failure." 

   
"Knowing I'm capable of doing more." 

      "To not overload yourself." 

Work Ethic 7 10 "To not give up when you run into an obstacle you THINK you 

cannot overcome and to instead overcome it." 

   

   
"That is the study.  That has helped me the most." 

   
"I would say that it would be that you have to work hard to get 

results."       

Self-

advocacy 5 7.1 "To ask questions if you don't understand and keep asking a 

teacher to explain differently until they explain it in a way you 

understand." 
         

Appreciation 11 15.7 "Even though math is extremely hard it is important and you need 

it in life." 

   

   
"Numbers are easy." 

         "I have no idea.  Math sucks." 
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Getting good marks in math was also seen as a marker of success here for participants.  

When prompted as to their reaction if they were not to attain good marks, on a test for example, 

students stated that they would then self-reflect to determine if they felt they had put forth their 

best effort.  If so, they would accept the evaluation.  They also acknowledged that they would 

investigate further to see where their weaknesses lay in order to focus on areas of improvement, 

further identifying personal growth in mathematics as a valued component of their learning.  

Too, interviewees also stated that, if possible, they would ask for rewrites – second chances seem 

important, and expected, for students here.  Interesting as well was that three of the students 

interviewed clarified that they considered good marks as important only for post-secondary 

education opportunities – that marks were secondary to understanding and applying.   

One interviewee, however, was steadfast in her belief that marks were paramount.  

Throughout the interview, however, I was able to decipher why this was so important to her.  

Having previously experienced failure in mathematics, within a system whereby the top 100 

student names were prominently displayed, this student desired recognition of high attainment in 

the form of grades – if not publicly, most certainly personally.  Also clearly connected here was 

her conviction that high marks provided proof that she had overcome the challenges she 

experienced in her earlier schooling; that she could be successful in mathematics in spite of her 

past experiences.  Further, in their quest to provide a better education for their child, this 

interviewee’s parents transferred her to a different education system.  Thus, it was important, to 

this study participant, to offer evidence to her parents that the sacrifices they had made to 

provide a better education for her were respected and honored.  Interesting, however, was the 

acknowledgement made by all four interviewees in this study, inclusive of this student, that 

grades were more important to them than to their parents; that their parents were simply looking 
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for dedication and hard work as markers of success, not excellent grades.  Clearly, experiences 

within the classroom and/or school setting, along with family pride and future aspirations, 

influence a student’s definition of, and aspiration for, success in mathematics.   

Barriers to student success.  All four interviewees bravely shared stories of strife they 

had experienced, negatively impacting their success in mathematics, along with tales of 

conquering these obstacles or, at the very least, learning strategies to address these hurdles when 

they appeared.  Systemic, pedagogical, and personal barriers were foremost amongst interview 

participants, offering insight into the obstacles identified in the initial survey while revealing new 

findings.   

 Systemic barriers.  Narratives surrounding changing schools, inter-provincially, between 

countries, or even within a district, were relayed by all four interviewees, revealing language 

barrier issues along with systemic challenges themselves.  While change in and of itself is 

stressful, students also identified that they experienced anxiety because education programs did 

not necessarily coincide, leaving them to feel behind or not in line with their peers.  Striking 

differences between the operations of different education systems were also identified, revealing 

student perceived impediments to learning.  For example, a system run strictly, with high 

expectations of students and little opportunity for student or student/teacher interactions, for long 

hours with a heavy course load, was identified as one which does not promote success in 

mathematics for all learners.  One student further acknowledged retention struggles in relation to 

the time in between mathematics courses.  Students in a semester system, for example, may not 

revisit mathematics for over a year, therefore experiencing difficulty upon entry into the next 

level.  When asked about curriculum reform barriers, only one of the four interview participants 

raised concern, however brief, surrounding ineffective instructional practices prompted by 
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curriculum change.  She stated, “Most of the ways that teachers are now explaining things, sure 

it’s different and I think it’s helping a lot of other people, but it kind of confuses me.  I think 

teachers will be able to help more once they themselves understand the new curriculum.”  

Another student commented, “I couldn’t get any more help from my math teacher at the time 

because she wasn’t sure how to help me,” revealing, perhaps, teacher training issues identified 

by the likes of Gezahegn (2007), Orpwood and Sandford Brown (2015), along with Ryes and 

Fennell (2008), whereby educators lack mathematical understanding and/or are not versed in 

intervention strategies.  When queried in regards to the pace and broad nature of mathematics 

programs, systemic barriers identified in the earlier survey, interviewees did not see these as 

major hurdles.  Instead, these four participants readily accepted these challenges as both a part of 

schooling during a pandemic, and as trials inherent in their learning of mathematics.   

 Pedagogical barriers.  Next, interviewees elaborated on pedagogical barriers mainly 

surrounding teacher methodology, classroom environment, and student/teacher connection.  

Although students were very positive, overall, in regards to their experiences with mathematics 

teachers, as was found with the majority of respondents in the survey as well, interview 

participants touched briefly on some concerns they had encountered, however minor, within the 

mathematics classroom.  One of the interviewees was very open about the fact that she had been 

unsuccessful in a traditional classroom, whereby lessons were presented in lecture format and 

student collaboration was not valued.  She stated, “The teacher was always teaching.  I think 

that’s the problem.  So, we did not get a lot of time to work with others.”  Given that student 

engagement, and thus achievement, are positively influenced by experiencing multiple 

pedagogies in the mathematics classroom (Attard, 2013; Lutfuzzaman, Muhammad, & Hasan, 

2006), inclusive of opportunities to collaborate (Finlayson, 2014; Gezahegn, 2007; Mapolelo, 
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2009; Pia, 2015), it was not surprising that this issue was raised here.  In relation, two other 

participants identified having struggled with teaching methodology whereby either one 

mathematics instructor presented multiple strategies to approach a singular concept, or multiple 

teachers offered different perspectives on the same concept.  The first student welcomed 

numerous perspectives, thus was dismayed having encountered teachers that did not provide this, 

while the other student acknowledged feeling frustrated and confused by the inconsistency 

between mathematics teachers’ approaches.  This, most certainly, sheds light on the unique needs 

of students in the mathematics classroom.  Distractions created within classrooms, where 

teachers allow socializing for example, was also mentioned by all interviewees here as being an 

impediment to their learning.  Students’ inability to resist joining in on peer conversation 

impacted their focus and thus their achievement.  This not only reflects on the social nature of 

our students, but also on a teacher’s classroom management skills as well as, perhaps, on a 

teacher’s value for learning.   

Classroom cultures that promote competition, or within which lay perceived negative 

judgement on the part of the teacher and/or peers, can instill a lack of confidence in our students, 

as recognized by interviewees here.  One student described the pressure she felt to excel within a 

strict system that valued high marks, along with the sadness and personal disappointment she 

suffered upon experiencing failure in this system.  Others relayed how they did not feel 

comfortable asking questions of the teacher for fear of reprisal from the instructor, or mockery 

by peers.  Some also acknowledged that this lack of self-advocacy was due to immaturity, while 

for most interviewees this was a result of feeling that their teachers did not care for them as 

individuals.  Found to be prominent in this study was participant’s value for student/teacher 

relationships.  Interviewees shared stories of not connecting with particular mathematics teachers 
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and feeling that their instructors were unapproachable.  Although they were quick to say that this 

was rarely experienced in their education up to the present, one cannot dismiss the importance of 

relationship-building as a base on which to build positive achievement emotions (Finlayson, 

2014; Frenzel, Pekrun, Goetz, 2007; Goetz, Pekrun, Hall, & Haag, 2006; Meyer & Turner, 2002; 

Pekrun, 2000).   

Next, two of the four interview participants acknowledged that their avoidance of 

homework had played a role in diminishing their success in mathematics, resulting in both lower 

grades than they were capable of, and in personal disappointment.  When queried in regards to 

irrelevancy, a barrier identified by survey participants, interviewees were either quick to provide 

examples where they had experienced real-life connections, such as when baking or building 

with family, or they recognized that they would not know if the math they were learning in 

school would be related to their real-world experiences until they were older.  Perhaps this 

identified barrier to student success would diminish with a longitudinal study of participants 

here.   

 Personal barriers.  Lastly, interview participants elaborated on some of the personal 

barriers to their success in mathematics.  Identified as a hurdle within the survey, three of the 

four interview participants spoke of their fear of failure.  Some felt that their success in 

mathematics represented a means to an end:  post-secondary education.  Therefore, they 

identified concern for anything that would get in the way of their future aspirations.  Others 

acknowledged experiencing anxiety over the possibility that their failure would result in 

disappointing their parents, or in being compared to others:  peers or siblings.  Interview 

participants also relayed that they had experienced periods of time when they believed that they 

were incapable of being successful in mathematics, moments when they would give up easily, 
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and/or junctures when they were of the opinion that learning mathematics was insignificant.  

However, these interviewees were quick to emphasize that their work ethic, attitude, and 

mindset, in relation to their learning of mathematics, had improved over time, with maturity, 

growth in understanding, along with an appreciation for the subject itself.  They learned that 

academic rigor, perseverance, self-advocacy, and a positive attitude were all essential pieces of 

the puzzle when it came to their success in mathematics.  Next, three of the four interview 

participants identified having experienced test anxiety at some time in their mathematics 

education.  One research participant elaborated on this stating, “I get anxious about exams.  They 

seem more final.  Exams you usually can’t redo and they are usually worth a pretty good chunk 

of your grade.”  Again, student appreciation for test rewrites was clear.  Finally, interviewees 

identified outside personal issues, such as a death in the family, moving, or peer issues such as 

bullying as having impacted their success in the mathematics classroom due to the stress and/or 

distraction.  Evident in participant responses was the magnitude of factors that may impact their 

academic success in the mathematics classroom.  Also made very apparent, via these rich 

conversations with students, were the values students held in relation to their mathematics 

education.  

Values.  In the quest to identify student values for and within their learning of 

mathematics, the purpose of this research, those first implied within the survey data were further 

explored in the interview portion of this research:  relevancy, personal growth, work ethic, self-

advocacy, and appreciation for the subject.  Through this process, two further themes surfaced:  

relationships and classroom environment.  Values determined here were based on the following 

guideposts:  standards that seemed to guide student behaviors in relation to their learning of 

mathematics or act as a basis for judgement of others, and principles surrounding what students 
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believed to be important.  These were often connected to emotion, and were embedded in 

participants’ definitions of success. 

 Relevancy.  The delight that comes from making connections between what one is 

learning in the classroom and everyday life was palpable in one interview participant’s 

comments:   

Believe or not, just a few days ago, I was doing something and I actually had to use the 

  Pythagorean Theorem to measure something!  I was hanging garland on the corner of my 

  walls and I needed to figure out how much the slack was going to be. 

Still another expressed her eager anticipation for learning trigonometry so that she could apply 

her newfound knowledge to a family building project in which the hexagon played a key role.  

Finding mathematics to be personally meaningful was held in high regard by participants here.   

Interviewees also spoke of the pride they felt when they realized that their understanding of 

mathematics held purpose within the classroom as well; that mastery of concepts aided in their 

success in mathematics.  Finding connections between previous knowledge and new learning 

created, for students, a deeper understanding of, and appreciation for, mathematics:  “I feel 

successful when I am doing work and I understand it, and then I realize I understand it!”  This 

epiphany, in turn, builds student confidence, motivates students’ interest, and inspires personal 

growth. 

Personal growth, work ethic, and self-advocacy.  Possessing, or developing over time, 

both a positive attitude along with a growth mindset were identified by participants as essential 

components to their success in mathematics.  Believing that they can overcome strife, realizing 

that what they were learning was important, trusting that teachers do care and are there to help, 

approaching struggle or failure as an opportunity for growth, recognizing that failure did not 
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define them as individuals – these were all prevalent in the four interviews for this research 

study.  One student commented, “Clearly, there’s always something I could learn!  Especially 

when it comes to math!” along with: 

 There was a few times where I [thought] I could avoid it, but then I realized you can’t 

  avoid anything … especially when it comes to math.  I’m going to need to learn it.  So, 

  after I realized there's no point avoiding it, I actually just started seeking success and just 

  [saying], “Yeah, I can do this.”   

This development of self-efficacy, along with understanding ones’ unique barriers to success in 

mathematics, spawned the development of strategies needed to overcome these obstacles, while 

learning about one self both personally and academically.  Students spoke of developing, over 

time, strategies to monitor and overcome frustration while learning, which included perseverant 

tactics such as positive self-talk, seeking extra help, along with bypassing difficult questions on a 

test and going back to them later.  Participants also expressed that they had come, with maturity, 

to be able to avoid distractions in class. All four interviewees stated that they had, on numerous 

occasions, referred to online lessons, examples in their textbooks, or class notes in order to 

overcome strife.  Too, all identified growth in their work ethic having realized the importance of 

disciplined practice.  One participant stated: 

In order to understand something and get it right you need to practice it all the time. 

 You’re not just going to get it overnight, it really needs to be practiced and it needs to be 

 thought on, slept on.   

Students recognized that perseverance and dedication were essential to their success in 

mathematics.  Changing their approach and attitude towards their learning, in turn, resulted in 

pride and belief in oneself.  The development of these effective strategies, clear indicators of 
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value for personal growth, also aided in increasing self-confidence, leading students to have the 

courage to seek extra help from their mathematics teacher, along with peers, family members, 

and other teachers on staff.   Through this self-actualization process, participants acknowledged a 

growing appreciation for mathematics itself, both as a subject of study and as a discipline.  

 Appreciation for mathematics.  Over time, through experience, struggle and triumph, 

students have not only come to appreciate the commitment, self-discipline, and drive needed to 

succeed in mathematics, but also the purpose and value of its study.  Mathematics is seen, by 

participants, as a stepping-stone to post-secondary education and as a tool for success as an adult, 

especially in relation to personal finance and measurement.  One interview participant further 

acknowledged the cross-curricular value of this subject whereby one’s knowledge and 

understanding of mathematics can directly impact student success in other subject areas - namely 

the sciences.  The cumulative nature of mathematics was emphatically addressed by all four 

interviewees whom identified that it was imperative to have a strong understanding, each 

consecutive year, in order to increase the probability of success moving forward.  Included here, 

too, was students’ recognition of the importance of developing, in their elementary years, solid 

fundamental skills such as addition, subtraction, multiplication, and division in order to achieve 

the same positive outcome.  For one of the participants, whom experienced an education system 

in her early years which did not allow student use of calculators, but rather promoted mental 

math, the merit of this practice became evident in her high school years:  

It helps me to do easy math faster.  When I was in elementary school we had to  

 memorize, like, one times two equals two and long division and everything.  So it’s easier

 for me to do all this [higher level] math.  I learn faster and I know how to do it. 
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Mathematics was identified as a challenging course of study by all interview participants, thus 

they acknowledged an appreciation for the trials inherent in the study of mathematics which led 

them to approach the subject seriously, to value the demand for academic rigor, and to embrace 

personal and academic growth.  One student appreciated mathematics’ logical nature: 

You’re able to find an answer for everything and it’s not based on opinion, it is based on 

 fact…Math is you either got it right or you didn’t.  And you can say this is exactly where 

 I went wrong.  You can pinpoint what’s wrong. 

Another described his appreciation for the fact that mathematics is akin to a universal language; 

that no matter where he may go, globally, mathematics is the same.  Interview participants also 

acknowledged that they had come to respect the unique and varied perspectives of others, 

knowing that not everyone learns in the same way, nor sees mathematics in the same light: 

   I like to get several different peoples perspectives to help me, to see how they would 

 explain it, because I find it very interesting how different people explain things.  I think 

 it’s because people are different kinds of learners.  Some are auditory, hands-on, and 

 visual.  I find it so interesting how they can think so differently. 

A healthy competitive spirit was exhibited by one participant who welcomed sparring with 

siblings when they were all challenged with mathematical problems put forth by family.  She 

also valued competition within the classroom.  When broached about how she would react if she 

recognized that her peers had received higher marks than she, this participant was jubilant, 

stating that this would impel her to become more engaged in her learning, to want to understand 

concepts deeper, and to learn from others.  Clearly, teachers are not the only ones guiding 

student understanding in the mathematics classroom.  Further, the significant lessons accrued 

through peer collaboration, inclusive of effective communication and leadership skills, were also 
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recognized as essential components for success in the real world where one may need to apply 

these competencies within the workplace.  Finally, over time, students have come to appreciate 

their mathematics teachers as individuals; that not all use the same instructional methods and that 

teachers themselves experience struggle – with new curriculum, behavior management, and in 

motivating students, for example.  Key to students’ desire to engage in their learning, and thus to 

develop an appreciation for mathematics, were both relationships and classroom environment.   

Relationships and classroom environment.  Interview participants emphasized the 

importance of having positive, supportive relationships both inside and outside of the classroom.  

Encouragement from family was cherished by interviewees, especially during times of strife.  

Students also spoke of times when parents or siblings helped them with homework or taught 

them new mathematics skills, such as income tax or building skills.  Familial value for 

mathematics and strong work ethic spawned student value for the same.  It was also abundantly 

clear, throughout this research, that participants held their mathematics teachers in high regard 

and were grateful for them.  Interviewees spoke of educators whom steadfastly and 

wholeheartedly provided extra help in class, after school, and even into the evenings:  

Teachers that I’ve had were amazing.  Every time someone didn’t understand it, they 

 would either go to the one person and help them or reteach the class.  They would go out 

 of their way to give us extra practice if we needed it and they would always be on social 

 media, like TEAMS, to help us if we ever needed it.   

Appreciative, too, were participants of mathematics teachers whom encouraged students to 

actively engage in their learning through collaboration and yet also endorsed independent work, 

in a quiet environment with few distractions.  One interviewee expressed that he respected 

teachers whom were steadfast about minimizing cell phone usage during class time.  A teacher’s 
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value for class time and learning instilled value for the same in their students.  Being able to 

experience multiple teaching strategies in a mathematics classroom, not just lecture format, was 

also important to students.  Further, one participant expressed her desire to have a safe and 

supportive classroom environment, free of judgement, where everyone was invested in learning.  

She stated:   

Some students are there because it’s required.  I see having rough days, but they bring a 

 negative atmosphere to class.  It impacts how I’m able to work that day.  How somebody 

 reacts impacts everybody.  If somebody is grumpy all that day, they're going to not make 

 anybody's day great.  If they come in with a smile, and just happy, it’s great!  Those 

 people just make my day!  I come in with a great smile, a great attitude; I’m just there to 

 learn.  I think it’s very important for everybody to just want to learn.  It’s the willingness 

 to learn rather than just being there because you need to be there. 

Obvious here is her value for positive peer relationships in the classroom.  Via these qualitative 

interviews, participant appreciation for student/teacher relationships was also very evident.  Held 

in high esteem were those teachers who genuinely cared about students’ academic and 

social/emotional well-being equally.  Compassionate educators whom took the time to get to 

know their students personally; let students know that they were there for them, to listen, 

anytime; whom openly expressed having faith in a student’s ability to succeed at times when the 

student did not hold the same confidence; were non-judgmental in their approach; and 

acknowledged a student’s growth, however minor, were deeply valued by interview participants. 

Those teachers attuned to the needs of individual students were spoken of fondly.  That 

is, those who know when and how to motivate students to strive for their very best, along with 

when and how to respect students’ personal space.  A teacher’s ability to create this perceived 
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safety net, in turn, aids in the initiation of self-advocacy:  “I think it’s very important for me to 

have a good teacher-student relationship with my teacher because if I’m not comfortable around 

them, I’m not going to want to ask them for help.”  Further, an educator’s authentic interest in 

their students, both academically and personally, inspires them to invest more readily in their 

education and to strive to instill pride in their teachers:   

When I noticed that my teachers cared for everyone individually,…I wanted to make 

 them proud of me as well.  Because if they care, you know, so much about what I was 

 doing then it would make me want to work harder to make them more proud of me as a 

 student and be proud to have me as a student. 

The tremendous impact a teacher has on student engagement in the mathematics classroom, and 

on student value for their mathematics education, is immeasurable. 

 Student perspective in educational research is tremendously advantageous, as recognized 

by researchers Bourke and Loveridge (2016), along with Cook-Sather (2006), as it provides 

meaningful insight into their experiences in our mathematics classrooms.  Within this research 

study, participants shared an immense amount of information regarding their definitions of 

success and the barriers which impede their achievement in mathematics.  In doing so, they also 

opened a window through which we can see what they have truly come to value from their 

experiences in the mathematics classroom.  Too, they have given educators reason to ponder, to 

enact change, and to know that they are having a positive impact on the lives of those they teach, 

not just currently, but as future leaders – perhaps even future educators.  The following chapter 

seeks to outline the key findings from this study, to consider the implications of these results, to 

identify the limitations within this research, and to put forth suggestions for further investigation. 
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Chapter 5 – Conclusions and Recommendations  

Study Summary  

In pursuit of discovering what value students attribute to their mathematics education, the 

purpose of this research, an explanatory sequential mixed methods design was implemented.  

Quantitative data collected, via an online survey of grades 10 through 12 students, was analyzed 

in order to identify prevalent themes to further explore within qualitative interviews.  Seventy-

nine students volunteered to complete this survey, with four, representative of all three grade 

levels, further engaging in online interviews.  Participants were queried regarding their personal 

definitions of success in relation to mathematics, their perceived barriers to success in this 

subject area, and the valuable lessons learned, both personally and academically, within their 

mathematic education.  Questions surrounding impediments to student success in mathematics 

were informed by previous research, outlined in the literature review, and aided in determining 

student value for and within their study of mathematics.  Integrating a phenomenological 

approach, whereby student perceptions of their learning in mathematics were explored through 

shared experiences, further assisted in identifying these values - values based on standards that 

appeared to guide student behaviors in relation to their learning of mathematics or act as 

rationale for the judgement of others, along with principles surrounding what students believed 

to be important. 

Research participants’ definitions of success provided the first glimpse into their acquired 

values.  For some participants, the capacity to understand course content and, then, to be able to 

make connections between learned and new concepts, or between the mathematics skills 

acquired in the classroom and real-life situations, was an indicator of their success in 

mathematics.  Achieving self-identified good marks, grades needed to simply pass the course, or 
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those needed for acceptance into a post-secondary program was a priority for others and, 

therefore, acted as a gauge of their success in mathematics.  Students’ personal approaches to 

their learning were also identified as markers of success, inclusive of perseverance, diligent work 

ethic, and the development of a growth mindset.   It was clear, early in this research, that 

relevancy, work ethic, and personal growth were valued by participants.  Barriers to student 

success in mathematics, identified in prior research, were used as a foundation on which to 

further explore participants’ value judgements.  Although research participants did not identify 

any prevalent societal barriers, they did acknowledge numerous systemic, pedagogical, and 

personal impediments.   

A participant majority concurred with Gezahegn (2007), LeFevre, Douglas, and Wylie 

(2017), Orpwood and Sandford Brown (2015), and Siegler et al. (2012) that the fast pace of 

lessons, along with the overwhelming nature of the number of topics covered in a single course, 

were two systemic barriers which had negatively impacted their success in mathematics.  Further 

impediments identified by students here, yet not by the majority, included challenges 

surrounding weak fundamental skills (fractions and division, for example), an important 

predictor of achievement at the high school level (Siegler et al., 2012), along with instructional 

barriers.  Some survey participants indicated that they had “bad teachers” in the past, ones who 

were unable to “explain the math” or help them when they were struggling.  These issues may 

have been the result of ineffective teacher training and/or weak subject-wise teachers whom were 

unable to identify and address the needs of these students (Finlayson, 2014; Gezahegn, 2007; 

Lutfuzzaman, Muhammad, & Hasan, 2006; Mapolelo, 2009; Orpwood & Sandford Brown, 2015; 

Pia, 2015; Reys & Fennell, 2008).  Too, teacher methodology or a lack of teacher connection, 

pedagogical barriers to success in the mathematics classroom, may have been the culprit here; it 
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is uncertain.  Research participants further spoke of simply not being able to understand, make 

connections, or apply their understanding, which may also have been related to weaknesses in 

fundamental skills or experiences with poorly trained teachers.  Some systemic barriers revealed 

by students had not been identified in the literature review.  For example, interview participants 

spoke of the challenges that come with changing schools or systems, such as feeling behind or 

inadequate in relation to their peers due to non-parallelism between organizations.  One student 

shared her experience within a demanding system which appeared to value grade acquisition and 

competition above all else, offering her little in the way of success.  Too, retention issues were 

also expressed in relation to the time in between mathematics courses where students in a 

semester system, for example, may not revisit mathematics for over a year, therefore 

experiencing difficulty upon entry into the next level.   

Pedagogical barriers identified by the majority of participants in this study included 

perceived irrelevancy and ineffective study habits.  Participants, overall, did not feel that the 

mathematics they learned in the classroom was directly connected to the mathematics needed in 

everyday life.  As recognized by Gezahegn (2007), Mapolelo (2009), and Pia (2015), this feeling 

of irrelevancy can foster a negative attitude towards mathematics, and reduce one’s drive to 

succeed in mathematics.  Students whom had steadfastly placed themselves in a low achievement 

range (C or below) admitted that they rarely completed homework, identified as an important 

component of facilitating success and, in turn, student attitude towards mathematics (Gezahegn, 

2007; Mapolelo, 2009; Pia, 2015), stating it held little meaning to them.  This small group of 

nine participants also expressed that they did not feel that their teachers were genuinely 

interested in them as individuals, a key inhibitor to students’ development of positive 

achievement emotions and thus their success in mathematics (Finlayson, 2014; Frenzel, Pekrun, 
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& Goetz, 2007; Goetz, Pekrun, Hall, & Haag, 2006; Meyer & Turner, 2002; Pekrun, 2000).  A 

majority of grade 11 participants acknowledged that they had completed homework without 

having understood it completely, an issue raised by Finlayson (2014), that they had not been 

given the opportunity to explore mathematics concepts in depth regularly, nor did they feel that 

their teachers had made mathematics interesting to them.  Although this research found that 

participants, overall, were very positive in regards to their mathematics teachers, methodology 

and connection issues were raised, however brief.   One of the interviewees was very open about 

the fact that she had been unsuccessful in a traditional classroom, whereby lessons were 

presented in lecture format and student collaboration, recognized by Attard (2013), Gezahegn 

(2007), and Pia (2015) as essential to student success, was not valued.  Teachers perceived by 

participants as being uncaring were further seen as being unapproachable, resulting in a lack of 

self-advocacy on the part of students and thus impeding their success in mathematics.  Lastly, 

classroom environments that lacked of a sense of community, where students felt judged by the 

teacher or by their peers, or within which socializing was allowed to prevail, were identified as 

barriers by study participants.   

Personal impediments to student success in mathematics, prevalent in both survey and 

interview responses, included math and test anxiety, along with a fear of failure or negative 

evaluation by a teacher or parent.  Considering negative achievement feedback from teachers and 

students’ fear of failure play a role in the development of math anxiety (Frenzel, Pekrun, & 

Goetz, 2007; Hembree, 1988; Pekrun, 2000), this combination of responses was not surprising.  

Research participants also identified attitudinal barriers, such as a lack of commitment to their 

success, inadequate focus during class time, procrastination, a lack of motivation, along with 

weak work ethic, as some of the greatest inhibitors of their success in mathematics.  The majority 
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of survey participants felt that mathematics was boring, frustrating, and too much work.  Some 

interviewees acknowledged having embraced a fixed mindset, at some point in their mathematics 

education, where they believed that they were incapable of being successful in mathematics.  

Considering those who hold this mindset tend to fear failure, devalue effort, dislike learning, and 

feel negatively towards mathematics (Dweck, 2016), this revelation by interview participants 

was of little wonder given the attitudinal barriers identified by the majority of survey 

participants.  As identified in the literature review, how students perceive themselves as learners 

in the mathematics classroom, along with their attitude towards mathematics itself, are solid 

predictors of achievement (Chen et al., 2018; Frenzel, Pekrun, & Goetz, 2007; Gezahegn, 2007; 

Goetz, Pekrun, Hall, & Haag, 2006; Hembree, 1988; Higbee & Thomas, 1999; Mapolelo, 2009; 

Martin & Rimm-Kaufman, 2015; Pekrun, 2000; Pia, 2015; Porter, 1989).  Given anxiety, 

attitude, mindset, and academic emotions are often fueled by students’ experiences in the 

mathematics classroom, inclusive of systemic and pedagogical barriers, it was not surprising that 

personal impediments to student success were identified so prevalently in this study. 

Upon reflection of their mathematics education, inclusive of struggles and triumphs, 

participants were asked to identify the most valuable lessons learned, both academically and 

personally, from their experiences.  This wealth of information aided in determining the values 

students attributed to their mathematics education.  Five main themes were discovered within 

survey responses:  relevancy, work ethic, personal growth, self-advocacy, and appreciation for 

the subject.  These shared epiphanies were further explored in individual online interviews where 

two further value themes emerged:  relationships and classroom environment.   

First, students valued having learned mathematical skills and/or concepts (finance, 

trigonometry, and multiplication, for example) which they believed or found to be relevant to 
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real-life applications.  Too, they acknowledged having come to appreciate being able to make 

connections between learned and new concepts.  Simply stated, they valued finding purpose in 

their study of mathematics.  Next, research participants found merit in improving their work 

ethic; that being successful in mathematics required diligent practice, effective study habits, 

perseverance, and dedication.  Personal growth, arising from learning from ones’ experiences or 

mistakes, developing strategies to overcome ones’ barriers, nurturing a growth mindset, and 

adopting a positive attitude towards one’s learning, was also valued here.  Closely connected to 

this was students’ development of an appreciation for self-advocacy.  Ascertained to be a 

necessary tool for their success in mathematics, numerous participants expressed that they had 

found the courage to seek extra help from teachers, friends, or family and, in so doing, had come 

to recognize its significance.  All four of these aforementioned value appraisals instilled a sense 

of pride in participants, which in turn fueled their drive to succeed in mathematics.   

Over the years, and through the trials and triumphs in their mathematics education, 

students also acknowledged having gained an appreciation for mathematics, both as a course of 

study and as a discipline.  Seen as a stepping-stone to post-secondary education and as a tool for 

success as an adult, the study of mathematics held meaning for numerous participants.   Too, 

students came to respect its cross-curricular connections, especially in relation to the study of 

various sciences, along with its cumulative nature.  Without question, research participants 

learned to embrace its challenges, along with the commitment, self-discipline and drive it takes 

to succeed in what students referred to as a challenging subject area.  What also became very 

clear, especially in the interviews for this study, was the tremendous value students held for 

supportive relationships, both inside and outside of the classroom, as well as for safe classroom 

environments.   
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Encouragement and extra help received from family, friends, and teachers was cherished 

by participants.  Also obvious throughout this research was the high regard students held for 

teachers whom genuinely cared for them as individuals, whom attended to both their academic as 

well as their social/emotional needs equally, and who acknowledged a student’s personal and/or 

academic growth.  Nurturing educators, ones that provided a safe classroom environment in 

which everyone was supportive of each other, and wherein judgement was not prevalent, were 

highly valued.  Too, those whom utilized multiple methodologies and encouraged students to 

actively engage in their learning through collaboration, yet also endorsed independent work in a 

quiet environment with few distractions, were appreciated.  Unquestionably, teachers play a 

crucial role in aiding in the development of students’ value for learning in the mathematics 

classroom.   

Study Significance and Implications 

Although the purpose of this study was to identify values students credit towards their 

mathematics education, so too was the aim to provide educators with a greater understanding of 

the factors which influence, either positively or negatively, the success and value acquisition of 

students in the mathematics classroom.  Exploring students’ perspectives surrounding what they 

believe to be the largest barriers to their success, along with what they value in mathematics, is 

crucial to teachers’ understanding of the needs of our students, both academically and 

socially/emotionally.  In attending to these needs - in listening to our students - we can play a 

role in minimizing those barriers impeding their success in mathematics, all the while nurturing 

student value for mathematics as both a course of study as well as a discipline.   

It is important to recognize, and address, those hurdles obstructing students’ academic 

growth so as to foster student competence and confidence moving forward.  For example, in 
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pausing to solidify concepts, while providing ample opportunities for one-on-one help, teachers 

can lessen the impact of systemic barriers, such as lesson pace and heavy course content load, on 

student achievement.  Pedagogical and personal barriers, inclusive of irrelevancy and poor 

attitude, can be diminished by purposefully creating opportunities for students to connect 

mathematical course content to real-life experiences such as personal finance, construction, and 

baking.  This is critical in producing students who are mathematically literate and numerate 

(Liljedahl, 2015; Orpwood & Sandford Brown, 2015; Porter, 1989) but also serves to cultivate a 

positive attitude towards mathematics, increasing student ambition to learn and excel (Gezahegn, 

2007; Mapolelo, 2009; Pia, 2015).   

Participants in this study acknowledged their desire to experience multiple pedagogies in 

the mathematics classroom, noted to directly influence student engagement (Attard, 2013; 

Lutfuzzaman, Muhammad, & Hasan, 2006), and voiced concern over instances where they felt 

their teachers were unable to help them in mathematics.  Collaborating with colleagues and 

seeking to educate oneself, via professional development, about effective teaching and 

intervention strategies can aid in the diminishment of these impediments.  As recognized by 

Frenzel, Pekrun, and Goetz (2007), along with Pekrun (2000), students whom highly regard their 

teacher’s quality of instruction experience more enjoyment for the subject, less anger and 

boredom, along with greater achievement and high value appraisal of mathematics.   

Encouraging students to develop personal strategies to overcome barriers to their learning 

is essential here as well.  Impediments identified by participants in this study, such as test anxiety 

and a fear of failure for example, can be addressed through consistent rich discussion, along with 

education surrounding the implementation of effective strategies.  For example, learning 

relaxation methods, as well as how to tackle frustrations and deal with failure can aid in 
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diminishing one’s anxiety (Finlayson, 2014).  Meaningful discussions surrounding strategies to 

overcome strife will only be effective however if students feel they are in a safe, supportive 

environment - one led by a caring teacher.  Given that personal growth is so tremendously valued 

by participants in this study, it is imperative that we, as educators, strive to provide learning 

opportunities which promote growth in all areas of self-development:  academic, social, and 

emotional.   

A teacher’s authentic investment in students’ well-being and quality education is critical 

to developing students who are not afraid to take risks, are less fearful of failure, are more apt to 

self-advocate and remain positive, even in times of strife (Finlayson, 2014).  Research 

participants were very clear in this study:  they appreciated educators who genuinely cared for 

them as individuals.  Participants respected those teachers that took the time to really get to know 

their students, acknowledged students’ personal and/or academic growth, however small, and 

nurtured a supportive classroom environment where both collaboration and individual study was 

valued.  Teachers who create a positive, safe classroom environment increase student 

engagement, lessen anxiety, and increase the likelihood of students’ assimilation of value for and 

within the study of mathematics (Frenzel, Pekrun, & Goetz, 2007; Finlayson, 2014; Furrer & 

Skinner, 2003; Gezahegn, 2007; Lutfuzzaman, Muhammad, & Hasan, 2006; Martin & Rimm-

Kaufman, 2015; Schornick, 2010; Watt & Goos, 2017), as was evident in this study.  Clearly, 

teachers need to attend to more than simply students’ academic needs.   

Participants in this study provided meaningful insight into their experiences as 

mathematics students, not the least of which was shared by interviewees through their stories.  

That is, the sooner students adopt the premise that their mathematics education is important, that 
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it holds value for them personally, the easier it will be to overcome barriers to their learning, and 

the sooner students will experience success.  

Study Limitations 

 Although a mixed methods approach was used here in order to gain a more in depth 

understanding of the values students attribute to their mathematics education, quantitative and 

qualitative data was compared to find convergence and divergence, transcribed interview data 

was repeatedly re-read to ensure accuracy in interpretation, evidence was sought to support 

identified themes, and the researcher consistently reflected on her personal influence within 

interpretations, limitations most certainly may, and do, exist in the results of this study. 

  First, and perhaps foremost, is the fact that data for this research study was collected 

during a global pandemic.  High schools in the participants’ school district were operating on a 

1/8th system with students completing one course at a time over approximately 23 instructional 

days.  This, along with the fact that everyone was experiencing a very tumultuous period in 

history, one filled with uncertainty, fear and anxiety, most certainly may have impacted the 

results here.  For example, student identified impediments to success in mathematics, such as 

those surrounding lesson pace, math anxiety, and fear of failure, may have been magnified.  Too, 

prominently held values ascertained in this study, such as that of the student/teacher relationship, 

may have been amplified due to student need during this difficult period of time.   

Next, inherent in educational research is the probability of misinterpretation of data on 

the part of the researcher.  Given this was the researcher’s first formal research effort, and the 

amount of data collected was substantial, errors in identification of prevalent themes may have 

been made.  Personal bias, based on the values held by the researcher, a mathematics educator 

with over 30 years teaching experience, may have also impacted results here.  Furthermore, 



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              112 
 

 

 

identifying the values students attributed to their mathematics education was difficult given 

participants struggled to identify them directly.  Thus, participants’ responses to queries 

surrounding impediments to their success in mathematics, along with the valuable lessons 

learned from their experiences, were used extensively to uncover students’ value judgements in 

relation to mathematics.  Using these queries as a base on which to explore student values was 

helpful, yet arduous, thus evidence may have been missed or errors in interpretation may have 

been made.   

Further, considering this study centered on student perceptions, participant engagement 

held tremendous weight in relation to its findings.  Misunderstandings, impulse reactions, or 

disingenuousness on the part of participants may have affected study results.  For example, 

students may have misinterpreted survey or interview questions, resulting in the collection of 

some inaccurate data.  Too, as stated by Creswell and Creswell (2018), “not all people are 

equally articulate and perceptive” (p. 188), thus data gathered here may have been lacking 

substance.  Perhaps, upon reflection, participants would have responded differently or with 

greater detail, leading to different findings.  Some of the survey comments, although provided by 

different participants, were found to be identical, while others were clearly copied from an 

internet source.  This prompted the researcher to question whether these students had completed 

study surveys individually, not to mention authentically.  Too, in the presence of a researcher 

whom students had no personal connection with, participant responses may have been bias 

(Creswell & Creswell, 2018) or inaccurate due to a history of being personally diminished by 

others (Frank, 2013).  Perhaps participants’ responses were based on what they believed the 

researcher wanted to hear rather than on what they truly believed.  Although it was the 

responsibility of the researcher to minimize these constraints, a responsibility taken seriously in 



STUDENT PERCEPTIONS OF THEIR MATHEMATICS EDUCATION                              113 
 

 

 

this study, they must be acknowledged given the impossibility of omitting these limitations in 

their entirety.   

Finally, although the sample size, namely the number of survey participants, was better 

than anticipated, it cannot be argued that results would become statistically more significant with 

a greater number of participants.  Too, given most students in this study proclaimed to be fairly 

high achievers (C+ to A level), and that the location of their high school was in a fairly affluent 

area of town, results were inevitably impacted by these demographics, perhaps creating bias in 

the findings.  This premise leads to a recommendation for future research.     

Suggestions for Further Research 

Considering the majority of participants in this study identified themselves as fairly 

competent mathematics students (C+ or above), it would be prudent to explore, more thoroughly, 

the values held by those students who perceive themselves as low achievers (C or below).  Found 

within the data for this research was that these said participants, of which there were only nine, 

acknowledged some prevalent pedagogical barriers to their success in mathematics that the 

majority did not.  They held the belief that their mathematics teachers were not interested in 

them as individuals, and they acknowledged having rarely completed their homework, stating it 

held little meaning to them.  If low achievers identify more profoundly with different barriers 

than do higher achievers, they may then embrace different values, or lack thereof, in relation to 

their mathematics education.  A comparative study would be interesting here as well.  Whether 

to compare and contrast outcomes between these two ability groups, or between different schools 

within the same district (dual-track vs single-track, urban vs rural, contrasting socio-economic 

subsets, for example), this data would be invaluable in identifying the unique academic and 

social/emotional needs of students in the mathematics classroom. 
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A longitudinal study may also be considered here, perhaps beginning in the middle 

school years, so as to see if prevalent, student-identified barriers to success in mathematics 

remain, change, or diminish over time, and if individuals’ values are thereby altered as 

participants gain more life experience.  This can provide valuable information for districts.  

Identifying at what point in their schooling students are experiencing greatest struggle in their 

mathematics education, and what those impediments are, will aid in a districts’ ability to 

implement intervention strategies in a timely manner.  Too, giving students the opportunity to be 

heard, frequently, will in turn promote their value for learning (Bourke & Loveridge, 2016).  The 

earlier an appreciation for learning mathematics is adopted by students, the sooner and more 

readily students will be able to overcome barriers and thus experience success. It would be 

interesting, as well, to continue this study into adulthood.  For example, perhaps participants’ 

perceived irrelevancy in relation to their classroom learning may diminish over time.  Maybe 

societal barriers, identified by educational researchers yet not acknowledged by the majority of 

students in this study, may be recognized by participants as they mature.   

Finally, conducting this same study at a time when the world is not amidst a global 

pandemic, with even greater focus on academic emotions in relation to achievement, well-being 

and value appraisal, a recommendation expressed by educational researchers such as Frenzel, 

Pekrun, and Goetz (2007), Goetz, Pekrun, Hall, and Haag (2006), Meyer and Turner (2002), 

Pekrun (2000), as well as Pekrun, Goetz, Titz, and Perry (2002), would further contribute to the 

depth of this educational research.   

Conclusion  

As espoused by such researchers as Bourke and Loveridge (2016), along with Cook-

Sather (2006), it is important for educators to listen to, respectfully hear, and respond to what 
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students have to say, even if what they share is difficult to learn.  These researchers further assert 

that when students are given the opportunity to be heard, they can see the value in their learning.  

Given the purpose of this research was to identify the values students attribute to their 

mathematics education, via student voice, it is imperative that we as educators, and life-long 

learners, pay attention.  Evident within this research is the fact that students do value 

mathematics, both as a subject and as a discipline.  Given students will remember their 

experiences within the mathematics classroom, years down the road, more so than they will 

remember trigonometric ratios or identities, for example, it is essential that we, as teachers, not 

only seek to nurture students’ value for education, but also for each other.  To be truly heard 

informs students that they matter - empowering indeed.   
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