
Gardner-Webb University Gardner-Webb University 

Digital Commons @ Gardner-Webb University Digital Commons @ Gardner-Webb University 

Doctor of Education Dissertations College of Education 

Fall 2021 

The Role of Math Anxiety and Math Self-Efficacy Levels on High The Role of Math Anxiety and Math Self-Efficacy Levels on High 

School Equivalency Student Math Performance School Equivalency Student Math Performance 

Barbara A. Clarke 
Gardner-Webb University, bclarke@gardner-webb.edu 

Follow this and additional works at: https://digitalcommons.gardner-webb.edu/education-dissertations 

 Part of the Adult and Continuing Education Commons, Curriculum and Instruction Commons, 

Educational Psychology Commons, and the Science and Mathematics Education Commons 

Recommended Citation Recommended Citation 
Clarke, Barbara A., "The Role of Math Anxiety and Math Self-Efficacy Levels on High School Equivalency 
Student Math Performance" (2021). Doctor of Education Dissertations. 67. 
https://digitalcommons.gardner-webb.edu/education-dissertations/67 

This Dissertation is brought to you for free and open access by the College of Education at Digital Commons @ 
Gardner-Webb University. It has been accepted for inclusion in Doctor of Education Dissertations by an authorized 
administrator of Digital Commons @ Gardner-Webb University. For more information, please see Copyright and 
Publishing Info. 

https://digitalcommons.gardner-webb.edu/
https://digitalcommons.gardner-webb.edu/education-dissertations
https://digitalcommons.gardner-webb.edu/education
https://digitalcommons.gardner-webb.edu/education-dissertations?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1375?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/786?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/798?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/800?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.gardner-webb.edu/education-dissertations/67?utm_source=digitalcommons.gardner-webb.edu%2Feducation-dissertations%2F67&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.gardner-webb.edu/copyright_publishing.html
https://digitalcommons.gardner-webb.edu/copyright_publishing.html


 

 

 

THE ROLE OF MATH ANXIETY AND MATH SELF-EFFICACY LEVELS ON 

HIGH SCHOOL EQUIVALENCY STUDENT MATH PERFORMANCE 

 

 

 

 

 

 

 

 

 

 

By 

Barbara A Clarke 

 

 

 

 

 

 

 

 

 

 

A Dissertation Submitted to the 

Gardner-Webb University College of Education 

in Partial Fulfillment of the Requirements 

for the Degree of Doctor of Education 

 

 

 

 

 

 

 

 

 

 

 

Gardner-Webb University 

2021



 

 

 

ii 

Approval Page 

 

This dissertation was submitted by Barbara A. Clarke under the direction of the persons 

listed below. It was submitted to the Gardner-Webb University College of Education and 

approved in partial fulfillment of the requirements for the degree of Doctor of Education 

at Gardner-Webb University. 

 

 

 

__________________________________  ________________________ 

Sara Newell, EdD Date 

Committee Chair 

 

 

_________________________________ ________________________ 

Ashley Day, EdD Date 

Committee Member 

 

 

_________________________________ ________________________ 

Natalie Bishop, EdD Date 

Committee Member 

 

 

_________________________________ ________________________ 

Mitchell Porter, PhD Date 

Committee Member 

 

 

_________________________________ ________________________ 

Prince Bull, PhD Date 

Dean of the College of Education 

 

  



 

 

 

iii 

Acknowledgements 

I acknowledge and am grateful for my partner in life, Jim, who has been my 

sounding board, cheerleader, and reality check over the years. I am also grateful for my 

two children, Eric and Lisa, who believe in my abilities more than I ever have. I am also 

grateful for my parents, Howard and Anne, who supported and encouraged education for 

all their children. My parents held their children to high expectations and instilled in me a 

solid work ethic, persistence, and humility. I hope I have continued the tradition with my 

children. I am also grateful for my chair, Dr. Sara Newell, who always kept a positive and 

even keel on my varying study scope, always there with the truth and constructive 

feedback. I acknowledge my dissertation committee of Dr. Ashley Day, Dr. Natalie 

Bishop, and Dr. Mitch Porter, who provided important feedback to improve my study, 

particularly the ever-patient Dr. Porter. I am grateful to my critical friends Leah and 

Mary, who were truthful but kind about the review of my work. I could always count on 

Leah’s feedback and support at every phase, and I hope one day I am able to reciprocate. 



 

 

 

iv 

Abstract 

THE ROLE OF MATH ANXIETY AND MATH SELF-EFFICACY LEVELS ON HIGH 

SCHOOL EQUIVALENCY STUDENT MATH PERFORMANCE. Clarke, Barbara A., 

2021: Dissertation, Gardner-Webb University.  

One of the most predominant measures of a community’s appeal is the high school 

graduation rate. National “best places to live” ratings utilize educational statistics to rank 

the quality of life in a community (Morse & Brooks, 2020). Additionally, an individual’s 

future prospects depend on a high school credential (HSC) as the minimum needed for 

postsecondary academics or gainful employment. One hindrance high school equivalency 

(HSE) students encounter is the inability to perform math sufficiently to earn an HSC due 

to the affective state of math anxiety and reduced math self-efficacy, particularly under 

pressure on tests/assessments. This quantitative study, using a stepwise process in 

multiple regression data analysis, identified a statistically significant relationship exists 

between an HSE student’s math self-efficacy level and their math performance. The data 

analysis used the Mathematics Anxiety Rating Scale 30-item (Suinn & Winston, 2003), 

Math Self-Efficacy Survey (Nielsen & Moore, 2003), and math performance data, along 

with participant demographic data, and determined there exists no difference in levels of 

math anxiety or math self-efficacy among the different age, gender, or race/ethnicity 

groups participating in the study.  

Keywords: math anxiety, math self-efficacy, high school equivalency, GED, high 

school credential, math achievement, math performance. 
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Chapter 1: Introduction 

U.S. News & World Report’s (2021) annual “Best Places to Live” and U.S. high 

school dropout rates are more related than most people think. When searching for a place 

to live, a homebuyer investigates taxes, crime, and if they have children or plan on having 

children, the local school system. A person not focusing on high school credentials 

(HSCs) could be overlooking a key data point of how a community is rated, ranked, and 

measured (U.S. News & World Report, 2020). Community quality ratings are heavily 

dependent on an underappreciated metric: the high school graduation rate. According to 

U.S. News & World Report, when calculating community education quality “graduation 

rates are an important indicator of how well a school is succeeding for all its students” 

(Morse & Brooks, 2020, “Overall National Rankings,” “Graduation Rates” section; U.S. 

News & World Report, 2020). In news stories featuring a summary of the local area 

where a news story occurred, invariably the discussion includes some mention of the high 

school graduation rate as a rationale for why the community is, or is not, cast in a positive 

light.  

In a community where the high school graduation rate hovers in the range of 70% 

to low 80%, you may find home prices stagnant, unemployment elevated, and wages 

equally low (Hungerford & Wassman, 2004). A community thrives on an educated 

population, a population that can earn a living wage through better employment 

opportunities and possibly earn a trade certificate or enroll in postsecondary school 

(Hungerford & Wassman, 2004; Murnane et al., 2000). In a nutshell, earning an HSC is a 

key to a better community.  

Similarly, many employers no longer need line workers; they need employees 
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who can think and problem solve and who have a “piece of paper” saying they have the 

skills necessary to be productive (Charles et al., 2018; Hernandez, 2018). Many 

employers now value the HSC enough to send their adult workforce back to school to 

earn a high school equivalency (HSE) or, as a worst-case scenario, terminate workers for 

not having an HSC, making an HSC conditional for continued employment (Murnane et 

al., 2000). 

These described situations are not extreme or unlikely. As our workforce moves 

towards more innovation and automation, the labor market leaves behind the uneducated 

workforce for more advanced cognitive skill sets required in a technological-based 

marketplace (Hernandez, 2018; Murnane et al., 1995). Where does that leave the high 

school dropout or adult who, until just a few years ago, did not need a diploma for a 

living wage? It leaves them aspiring to find an alternative way to get their HSC (Murnane 

et al., 2000). 

HSE students may find themselves feeling a different sense of panic beyond the 

urgency of making a living wage for themselves or their families. They are suffering 

from anxiety separate from any other anxious state, which occurs specifically during the 

performance of one activity: mathematics. Realizing the need to perform math either on 

the job or on the General Educational Development Test (GED), the math-anxious 

student has a sudden sense of panic, frustration, pressure, and heightened anxiety 

(Ashcraft & Moore, 2009; Hembree, 1990; Richardson & Suinn, 1972; Tobias, 1993). 

The math-anxious student may also find themselves displaying physiological effects such 

as increased heartbeat, sweating, and nervousness (Faust, 1992; Richardson & Suinn, 

1972; Tobias, 1993). Educators might wonder and investigate if this state of math anxiety 
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is prevalent in their student population and what they can do about its effects on their 

students.  

Knowing the importance of an HSC for the school and the community, it is 

possible to identify those at risk for not earning that credential (Murnane, 2013). For 

example, if math self-efficacy is a factor of student math performance leading to an HSC, 

it is important to identify those students who have the ability but not the belief to 

adequately perform on a high-stakes math assessment. Huang et al. (2018) highlighted 

how a student’s mathematical self-efficacy impacted their performance on a math 

assessment and in turn their future consideration of math-oriented courses of study in 

college. Understanding how math anxiety or math self-efficacy affects students assists 

educators in identifying students with mathematical performance deficiencies. Identifying 

which affective state, math anxiety or math self-efficacy, has a greater impact on the 

student’s performance, providing clarity on the approaches educators can use to 

ameliorate the condition. Increasing math self-efficacy or reducing math anxiety is 

expected to improve achievement outcomes, by extension a successful completion of an 

HSE program.  

Statement of the Problem  

An HSC is one of the first major educational achievements a person can earn and, 

in some communities, is a rite of passage or a major generational achievement having 

outsized impacts on the community at large (Bandura, 1997; Murnane, 2013). For some 

students, this achievement remains elusive and unattainable due to their inability to pass 

the necessary math courses required to meet state high school graduation requirements 

(North Carolina Department of Public Instruction, 2021). After not finishing high school, 



  

 

4 

students may enroll in the local community college adult education program to finish 

their high school education as adult basic education (ABE) or HSE-level students. Once 

reenrolled in an HSE course, adult students returning to school are reminded of the 

negative emotions they had towards math, in the form of math anxiety (Nolting, as cited 

in Boylan, 2011; Jameson & Fusco, 2014). A student suffering from math anxiety feels a 

sense of pressure, nervousness and tension, fear, and thoughts of failure, as if there were 

an impenetrable wall or as if they were ready to fall off a cliff (Dowker et al., 2016; 

Gough, 1954; Tobias, 1993). For those HSE students, it is even more difficult to reengage 

due to the avoidance the student may have exercised over years of math aversion and 

anxiety (Choe et al., 2019). 

Mathematics anxiety is more debilitating than it sounds. Math anxiety can be 

compounded by and confused with test anxiety or performance anxiety; however, math 

anxiety is a separate phenomenon, as it is only exhibited when performing mathematical 

functions in any context (Tobias, 1993).  

Having math anxiety is not the only factor affecting student performance in math. 

Mathematics self-efficacy is another construct impacting a student’s ability to perform 

mathematical functions, combined with, or in absentia from, math anxiety (Pajares & 

Miller, 1995). There are exceptions where a student’s math self-efficacy remains sound 

despite a degree of math anxiety present, which differs based on gender and the existence 

of a growth mindset (Huang et al., 2018). Those students remain confident in their ability 

to perform mathematical operations despite the dread, fear, and nerves they experience 

with math anxiety (Huang et al., 2018). For those students seeking an HSC, we ask “is 

math self-efficacy a stronger factor on math achievement than math anxiety?”  
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The HSC metrics of a local community provide a quantitative snapshot of the 

employability of the local citizens, the quality of the local public school system, levels of 

housing prices, and indicators of mean household income levels and can also be an 

indicator of the general physical health of the population (Murnane, 2013; Murnane et al., 

1995). Similarly, lack of education in a community can also indicate lower than average 

housing prices, wages, and increased addiction rates (Murnane et al., 1995, 2000). 

Understanding how the HSC figures into a community’s economic, social, and physical 

health is reason to ensure more students are able to get an HSC. In short, it is of 

instructional interest to identify if a student is impacted by math anxiety or lowered math 

self-efficacy and if the math anxiety and math self-efficacy conditions affect student 

ability to perform well enough on a high stakes math assessment needed to earn their 

HSC. 

Purpose and Significance of the Study 

Graduating from high school, or earning an HSE, can have great impacts on 

student academic success, workforce options, and future physical and mental health. 

Students who do not earn a high school diploma are finding fewer and fewer jobs to 

provide a living wage, which impacts their housing, health, and economic future 

(Bandura, 1997; Murnane, 2013).  

The intent of this study was to explore and identify if a relationship exists 

between mathematical anxiety, math self-efficacy, and the impact of the two constructs 

on the ability of an HSE student to earn an HSC. Understanding if either of the two 

conditions of math anxiety or math self-efficacy, either alone or in combination, are 

impacting HSE students informs instructors in providing interventions to improve math 
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performance for greater HSC rates. Instructors and administrators in kindergarten through 

Grade 12 (K-12) could utilize the data to better support students needing to improve math 

performance.  

The study participant group included adult students enrolled in an HSE program 

in five western North Carolina community colleges. HSE students were surveyed using 

the Mathematics Anxiety Rating Scale 30-item, hereafter referred to as the MARS 30-

item (Appendix A; Suinn & Winston, 2003), and the Mathematics Self-Efficacy Survey, 

hereafter referred to as the MSES (Appendix B; Nielsen & Moore, 2003). For this study, 

math anxiety is defined as the emotional state exhibited by students when performing 

mathematical operations, and math self-efficacy is defined as the self-perception of a 

student’s ability to perform mathematical operations in both classroom and test contexts. 

Additional data such as participant demographics and elapsed time since attending school 

and having taken a math course were collected via a demographic survey which was 

omitted from final data analysis.  

The results of this quantitative study aim to provide relevant data to school 

districts and HSE programs for improving their HSC rates by improving identification of 

math anxiety or math self-efficacy. A justification for improvement in these two affective 

conditions will improve math performance and, by extension, high school graduation 

rates, providing communities with an opportunity to improve residents’ economic, social, 

and physical health (Bandura, 1997; Murnane, 2013). 

The objective of conducting a quantitative study on math anxiety and math self-

efficacy effects on math performance supports the use of regression analysis to determine 

which independent variable, math anxiety or math self-efficacy, has a greater effect on 
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math performance, allowing the study to view the association between the two variables 

(Urdan, 2017). Further analysis of covariance (ANCOVA) determined if other 

independent variables such as demographic characteristics were associated with math 

anxiety and math self-efficacy. The choice of a quantitative study is guided by the choice 

of quantitative measurement instruments, specifically the MARS 30-item and the MSES 

(Nielsen & Moore, 2003; Suinn & Winston, 2003). Both survey instruments provide 

response data suitable to quantitative analysis (Creswell & Creswell, 2018).  

Local Context 

Western North Carolina has a large number of manufacturing operations in the 

immediate area with approximately 700 manufacturing employers providing over 18,000 

jobs (Asheville Chamber of Commerce, 2021). These companies are needing more 

educated employees as the regional economy evolves, with an increasing demand for 

skill sets in communications, engineering, and advanced manufacturing. For a job seeker 

in the local workforce, having an HSC creates potential for further training and trade 

certificates to meet the demand for advanced manufacturing jobs (Land of Sky Regional 

Council, 2015). Understanding the economic and social impacts of an HSC on a smaller 

community’s workforce, specifically on the local employer’s ability to hire and retain 

skilled employees, is a priority for the educational system.  

In the North Carolina Community College System (NCCCS), adult education 

programs include ABE, HSE, and English as a Second Language (ESL) courses. 

Combined, these adult education programs are comprised of 33% Hispanic/Latinx 

participants compared to 29% participation of either Black or White students (NCCCS, 

2019c); however, most literature referred to in this study addressed racial/ethnicity 
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generally or focused on differences between White and Black populations only, with a 

dearth of research addressing Hispanic/Latinx adult education HSE students. This gap 

highlights a major population in North Carolina communities omitted from the literature 

of HSE math students. 

Research Questions 

The research questions to be answered by this study were  

1. What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2. Which factor had a greater impact on HSE student math performance: math 

anxiety or math self-efficacy? 

3. How does math anxiety differ across gender, age, and race groups?  

4. How does math self-efficacy differ across gender, age, and race groups? 

Conceptual Framework and Theoretical Constructs 

The research study is illustrated as a conceptual framework of an adult population 

of HSE students who are working towards attainment of the GED or High School 

Equivalency Test (HiSET) HSE credential (Educational Testing Service, 2020; GED 

Testing Service, 2020). Study participants’ math anxiety and math self-efficacy were 

measured, standardized assessment scores on math performance were collected, and 

students were surveyed to collect demographic data and further data on individual 

circumstances of math anxiety. Figure 1 illustrates the overall conceptual framework.  
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Figure 1 

Math Anxiety, Math Self-Efficacy, Math Performance Conceptual Relationship Framework 

 

Note. Conceptual framework adapted from Urdan (2017, p. 194).  

The Math Anxiety, Math Self-Efficacy, Math Performance Conceptual 

Relationship Framework in Figure 1 illustrates the relationships of the study as they are 

aligned to the research questions and data gathered. The study sample of HSE students 

was measured using the MARS 30-item and MSES instruments in hard copy form 

(Nielsen & Moore, 2003; Suinn & Winston, 2003). A survey collecting demographic data 

such as age, gender, and race/ethnicity plus elapsed time since taking a math course and 

attending school was utilized (Appendix C). The Math Anxiety, Math Self-Efficacy, 

Math Performance Conceptual Relationship Framework connects the independent 

variables of math anxiety or math self-efficacy and their effect on a participant’s math 

performance. The math performance levels were measured on the standard HSE (adult 

education) Test of Adult Basic Education (TABE) or the Comprehensive Adult Student 
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Assessment System (CASAS) Goals assessments (CASAS, 2021; Data Recognition 

Corporation [DRC], 2019a). The relationship of math anxiety levels or math self-efficacy 

levels was analyzed via multiple variable regression analyses to determine which has a 

greater effect on the participant’s math performance as measured on the CASAS Goals 

math or TABE math assessment (CASAS, 2021; DRC, 2019a).  

Math anxiety, as an affective state that inhibits a student’s ability to perform 

mathematical exercises, is one of the two key variables measured in this study as a 

possible indicator or predictor of mathematical achievement. Math anxiety is theorized as 

a separate construct from general anxiety in its specificity to math activities. Math 

anxiety manifests in the student as a feeling of helplessness, tension, or a sense of panic 

(Richardson & Suinn, 1972; Tobias, 1993). The intensity, or level, of math anxiety of 

HSE students was examined as an independent variable on the student’s math 

performance.  

Math self-efficacy, an additional but separate affective state a student has of their 

perceived ability for performing math behaviors, is another variable in this conceptual 

framework. Math self-efficacy is defined as a person’s judgment of their own capabilities 

(Bandura, 1997). Self-efficacy theory poses a person’s self-efficacy, as a judgment of 

their own abilities, is created through social learning experiences which can include 

vicarious and direct experiences (Bandura, 1971). This judgment of self-efficacy is 

similar to but separate from other self-concepts of ability as it is specific to math 

behaviors (Pajares & Miller, 1995). Math self-efficacy is theorized to have an impact on a 

student’s ability to achieve in math in different contexts (Pajares & Miller, 1995). Levels 

of math self-efficacy were examined in their relationship to a student’s math 
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performance.  

Limitations of the Study 

Student data are limited to those students who consented to participate. Additional 

limitations include the number of participant sites that permitted me to solicit adult 

student participation for research. Five western North Carolina community college sites 

with HSE programs were solicited; however, only four sites, identified as Sites A, B, C, 

and E, participated in the study. At the site level, the ability of students to participate was 

limited by instructor willingness to allow student participation and site Institutional 

Review Board (IRB) approval to conduct research. Understanding the number of survey 

items in total, survey fatigue may have been another limitation for participants of this 

study. The research design described actions to alleviate or prevent survey fatigue in 

participants. A further limitation may exist in the diversity of participants, which is 

limited to volunteers willing to participate in this study.  

Delimitations of the Study 

Conducting a study of HSE program students in a defined geographic region is 

the most efficient method of assessing a population of adult learners enrolled in similar 

HSE programs. I have chosen HSE programs in six western North Carolina counties. One 

delimitation of this study is the study focused only on HSE programs at those sites, 

understanding the sites offer other programs for adult learners at lower levels. 

Additionally, a delimitation of participant student age limited participation to students 

over 18 and considered “adult,” eliminating the need for parental consent and student 

assent for those under the age of 18.  

There are two delimitations pertaining to the choice of research data collection 
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tools available to measure the constructs of math anxiety and math self-efficacy. The 

MARS 30-item is a delimitation, chosen for this study due to its length of questions, 

reliability, and its notation as the latest appropriate tool (Suinn & Winston, 2003). This 

30-question survey provides enough questions regarding math anxiety without 

intimidating study participants. Suinn and Winston (2003) conducted a test-retest 

reliability of the brief version of the MARS with an alpha of .90, nearly equivalent to the 

.91 rest-retest reliability of the original 98-item instrument. The shorter 30-item 

instrument has acceptable reliability and validity compared to the original, longer version 

and was appropriate for the context of this study and the study sample (Suinn & Winston, 

2003). 

The MSES (Nielsen & Moore, 2003) is another research data collection tool 

delimitation, chosen to provide quantitative data on student perceptions of self-efficacy 

related to mathematical thought and performance. The 2003 instrument measures a 

student’s math self-efficacy beliefs across two mathematical contexts of classroom and 

test contexts. The 9-item, 5-point Likert scale instrument requests student self-perception 

of their ability in the nine content areas of math, considering their abilities in either the 

classroom or test context (Nielsen & Moore, 2003). The MSES separate summated scores 

had high correlations of r = 0.74, with an internal reliability of MSES-class and MSES-

test Cronbach alphas of 0.86 and -.90 (Nielsen & Moore, 2003).  

A demographic survey created for this study, as an additional data collection 

delimitation, collected student demographic data such as age, gender, and race. The 

researcher-created demographic survey did not collect any participant identifying data 

and was provided in both paper and online format for student flexibility of participation, 
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and participants were allowed to decline response to any or all demographic survey items. 

The item for gender included three categories: female, male, and nonbinary. The survey 

item for race included the following categories: White/Caucasian, Black/African 

American, Hispanic/Latinx, Asian American-Pacific Islander (AAPI), and Other/Mixed 

Race. The survey, included in Appendix C, asked participants to specify the number of 

years since they last attended school and the number of years since having taken a math 

class. Order of administration for the three survey instruments was randomized and 

breaks were provided between surveys to ameliorate possible participant survey fatigue 

and counterbalance any construct irrelevance related to survey fatigue. 

Assumptions of the Study 

To conduct this study several assumptions were held. The first assumption was 

the honesty of participants in responding to the MARS 30-item and MSES. It is assumed 

participants have provided honest responses when completing the MARS 30-item and the 

MSES and have completed each instrument in its entirety. It is also assumed participants 

who volunteered to participate in this study completed the study and did not withdraw 

before all data collection was completed. The researcher also assumed participants have 

achieved an adult secondary education (ASE) level score at the National Reporting 

System for Adult Education (NRS) Level 5 or 6 in order to be enrolled in the HSE 

program (NRS, 2019). Finally, the researcher assumed math assessment scores obtained 

through the TABE 11/12 or the CASAS Goals instruments, as scored by the respective 

sites, provided accurate measurements of participant math skills (CASAS, 2020b; DRC, 

2017; Jacobsen, 2020). 
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Definition of Relevant Terms 

High School Credential 

An HSC can be either a high school diploma, earned after a student meets the 

state department of public instruction requirements for high school graduation, or an 

HSE, which takes the place of a high school diploma. Those credentials include a GED or 

HiSET (Educational Testing Service, 2020; GED Testing Service, 2020). 

High School Equivalency 

An HSE is a certification earned outside of the traditional high school that has the 

same value of a high school diploma, often obtained for eligibility to enroll in 

postsecondary education and to meet minimum employment requirements. To achieve 

HSE, the student must pass an exam administered by a recognized agency such as GED 

Testing and HiSET (NCCCS, 2019c). In some postsecondary academic programs, an 

HSE is not acceptable for admission.  

Mathematics Anxiety 

Mathematics anxiety was first discussed by Gough (1954) as a condition called 

“mathemaphobia.” Gough felt students displayed an intense dislike, complete aversion, 

or immense debilitating fear when asked to perform mathematical functions. Tobias 

(1993) further defined the phenomena as mathematical anxiety exhibited through a 

feeling of helplessness, tension, and a sense of “sudden death” (p. 51). The abbreviated 

term math anxiety is used interchangeably with mathematics anxiety in this study. 

Mathematics Attitude 

Mathematics attitude is the emotional feeling a student develops from a 

combination of confidence in math skills and performance, math anxiety, value and 
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enjoyment of math, and motivation towards math (Tapia & Marsh, 2004).  

Math Performance 

Math performance in this study is defined as the student’s quantitatively measured 

performance, exhibited by numerical scores, as measured on a standardized math 

assessment. Math performance in this study includes math scores from the CASAS Goals 

or TABE 11/12 standardized math assessment as administered by the study participants’ 

sites (CASAS, 2021; DRC, 2019a).  

Mathematics Rating Scale 

A mathematics rating scale is a measurement tool developed by researchers 

intended to quantitatively measure a student’s math anxiety. A few versions of a math 

rating scale include the 98-item Likert scale instrument created by Richardson and Suinn 

(1972) and a revised version by Plake and Parker (1982). A 30-item version of the 

original MARS, the MARS 30-item is utilized in this study (Suinn & Winston, 2003).  

Mathematics Self-Efficacy 

Mathematics self-efficacy is an individual’s judgment of their capabilities to 

perform and solve specific math problems and their own perception of their ability to 

perform in math-related classes or on math tests (Nielsen & Moore, 2003). The 

abbreviated term math self-efficacy is used interchangeably with mathematics self-

efficacy in this study.  

Nontraditional Student 

Nontraditional students are defined by several criteria including age, family 

dynamics, and employment status. For this study, a nontraditional student is aged 18-24, 

has returned to secondary school to earn an HSC, is financially independent, and may 
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have children, spouses, and full-time employment (U.S. Department of Education 

Statistics, National Center for Education Statistics [NCES], 2020). Participants in this 

study may meet any of the above criteria, but they must be adults (18+) and actively 

enrolled in an HSE program at one of the five sites included in this study. 

Test Anxiety 

Test anxiety is an affective condition that is presented only during test or 

assessment situations. Test anxiety is not subject matter specific and presents itself under 

assessment situations where there is considerable pressure to perform well on the 

assessment (Zeidner, 1998). 

Organization of the Study  

In this section, I outline the plan for the study of the relationship between math 

anxiety, math self-efficacy, and the ability to earn an HSE. I justified conducting the 

study by including the relevance of earning an HSC for not just the student but also the 

larger community. For instructors, the pertinence for this study may be a greater 

realization that math anxiety and math self-efficacy have crucial impacts on their 

students’ success to earn an HSC. In Chapter 2, I review the literature on math anxiety, 

math self-efficacy, and their impacts on various aspects of performance. I address the 

characteristics of the two conditions of math anxiety and math self-efficacy as constructs 

separate from other psychological conditions such as generalized anxiety and general 

self-efficacy. The literature also addresses differences in these conditions for gender, age, 

or racial/ethnic backgrounds. In Chapter 3, I discuss the methodology I employed in 

collecting and analyzing data. I explain my target study population, the quantitative 

measurement instruments selected, data collected from those instruments, and the data 
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analysis methodology utilized. In Chapter 4, I present the data collected throughout the 

study and present an analysis of the data collected. The discussion of the data, including 

the analysis and any other findings of note regarding gender or race disparities, is 

included in Chapter 5. I also provide, based on the data analysis, recommendations for 

instructors of the HSC populations to enhance their ability to earn an HSC.  
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Chapter 2: Literature Review  

The purpose of this study was to examine the relationship between participants’ 

math anxiety levels, math self-efficacy levels, and math performance. The literature 

review has two main areas of focus corresponding to math anxiety and math self-efficacy 

and their separate or combined relationships with student math performance in multiple 

academic settings. I provide further exploration of literature examining math anxiety 

and/or math self-efficacy on demographic variables such as gender, race, and age.  

To examine literature related to the constructs of math anxiety and math self-

efficacy, I searched for current, peer-reviewed articles falling within the time frame of 

2010-2020 via the Gardner-Webb University library. Databases utilized included 

Academic Search Complete, ERIC, JSTOR, Proquest Central, Proquest Dissertations and 

Theses Global, PubMed, and Sage Journals online access. Google Scholar was also used 

for open-access articles. The following search terms were used to locate articles specific 

to this study: math anxiety, math self-efficacy, math performance, adult education, high 

school equivalency, student math achievement, graduation attainment, math anxiety 

rating sale, math self-efficacy survey, gender bias, stereotype threat, and self-concept. 

Variations of these terms were used to ensure exhaustive search results. 

Theoretical Foundations 

Students who suffer from the psychological effects of math anxiety may perceive 

themselves to be the only student experiencing this high level of anxiety. Those students 

who suffer from math anxiety suffer debilitating emotions affecting their performance on 

math assessments or in math activities. After having progressed to high school, or even 

once they are in postsecondary coursework, math-anxious students have a well-developed 



  

 

19 

math anxiety solidified over many years. For many of these students, they may be able to 

recall their first incidence of math anxiety and also may be able to recall a specific time 

or place when they understood math was something to be feared or disliked. Whatever 

level of their math anxiety, the student may wonder why these “full-fledged syndromes of 

anxiety and avoidance” (Tobias, 1993, p. 32) developed. Math-anxious students 

experience psychological and physiological effects as a result of their math anxiety, 

feeling like they are “falling off a cliff” (Tobias, 1993, p. 51) or experiencing sudden 

death. Others experience feelings of tension and frustration and even shed tears (Ashcraft 

& Moore, 2009; Young et al., 2012). More importantly, students experiencing math 

anxiety often have lower degrees of math performance in both test and classroom 

situations resulting from pervasive anxiety, ultimately interfering with their manipulation 

of numbers and math problem solutions (Dowker et al., 2016). The condition of abject 

fear of performing math under a high-stakes situation results in less-than-desired 

performance on tests and reduction in the ability to learn and sabotages the student’s 

confidence in their own abilities, known as their self-efficacy (Bandura, 1986, 1997; 

Dowker et al., 2016).  

In addition to understanding math anxiety and how it impacts mathematical 

performance, it is equally important to understand the impacts related to a person’s level 

of mathematical self-efficacy. General self-efficacy is a person’s understanding of their 

own ability (Bandura, 1997). Often a person’s belief in their own ability can positively, 

or, in the case of belief in inability, negatively impact their performance in the attempted 

task (Bandura, 1997). In the specific situation of math self-efficacy, how does a person’s 

belief in their own mathematical abilities impact their mathematical performance? 
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Our role as educators has always been to prepare students for a productive life 

outside of school and with the current workforce requirements; it is important for 

educators to ensure their students have the mathematical skill sets required to perform 

work in these job sectors. Historically, education during the industrial revolution focused 

on skill sets of rule-following, repetitive tasks, and written and verbal communication 

with very little focus on problem-solving, critical thinking, or abstract concepts (Wagner 

& Dintersmith, 2016). With more technological advances, a more globally connected 

society at large, and much more emphasis on research, science, and medicine, educators 

must adjust instruction to meet those desired skill sets for a modern workplace (Friedman 

& Mandelbaum, 2011; Wagner & Dintersmith, 2016). Mathematical skills such as 

reasoning, number sense, problem-solving, and abstract thinking are becoming 

increasingly important in education as they are increasingly crucial in current 

employment sectors (Hernandez, 2018). The jobs for mathematicians and statisticians and 

other technical careers that include numeracy skills and critical thinking are expected to 

grow 30% in the next 10 years. This job growth is faster than the average job growth for 

all other occupations, as employers need employees who can not only perform and think 

mathematically but can provide analysis of data (U.S. Bureau of Labor Statistics, 2021b; 

Hernandez, 2018). 

Can the average person who suffers from math anxiety simply ignore it and 

choose a different career field to avoid math altogether? Unfortunately, mathematical 

skill sets are no longer reserved for the select few who have a “math brain” or “math gift” 

(Boaler, 2016, p. 5) but are applicable in all job sectors and have thus created a greater 

priority in overall education and workforce development (Tobias, 1993).  
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In this section, I present the research literature to date which studied the causes of 

math anxiety, its relationship to math self-efficacy, and how those two affective domains 

affect student achievement. The discussion reviews literature studying the relationship of 

math anxiety and math self-efficacy levels as impacted by student demographics such as 

age, gender, and race. Understanding this literature helps the researcher and reader form a 

cohesive picture of literature already published, noting areas of concern not yet explored. 

I discuss studies examining the relationship of stereotype threat through the lenses 

of gender, age, or race as variables between math anxiety, math self-efficacy, and math 

performance as they relate to my current study. However, while stereotype threat exists in 

gender, age, or racial identities, my discussion centers on the relationship, if any, of those 

variables on math performance (Beilock et al., 2007; Boaler, 2016; Jameson & Fusco, 

2014; Steele, 2010; Steele & Aronson, 1995).  

Theories of Mathematics Anxiety  

Mathematics anxiety was first explored as a phenomenon as early as the 1950s as 

mathemaphobia by Gough (1954), followed by Richardson and Suinn (1972) in the 

1970s, and by Tobias (1993) and Ashcraft and Faust (1994) in the 1990s. Math anxiety 

research focused on math anxiety as a valid psychological state worthy of reliable 

measurement in educational research. Tobias (1993) wrote Overcoming Math Anxiety 

seeking to manage, prevent, or overcome the debilitating condition for math-anxious 

students and adults.  

Mathematics anxiety was theorized as an anxiety separate from other 

psychological anxieties such as test anxiety or social anxiety, and researchers sought to 

quantitatively measure math anxiety and determine relationships between math anxiety, 
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math achievement, or math attitudes. Richardson and Suinn (1972) thus created the first 

math anxiety instrument to measure levels of math anxiety (Ashcraft & Moore, 2009; 

Dowker et al., 2016; Hembree, 1990). The MARS initially developed by Richardson and 

Suinn provided one of the first valid and reliable instruments for measuring math anxiety 

across a broad population through a 95-item survey, allowing researchers the ability to 

analyze a relationship between math anxiety and math performance. Subsequent 

variations of the MARS instruments, including the instrument to be used in this study, the 

MARS 30-item are considered similarly psychometrically valid and reliable (Suinn & 

Winston, 2003). Other researchers developed instruments based on the initial MARS to 

fit various populations such as children or adolescents or have adjusted the MARS to be 

shorter and easier to administer. Bai (2010), Baloglu (2002), Chiu and Henry (1990), and 

Hopko (2003) developed variations of the original MARS to accommodate the age or 

focus of the population being surveyed. 

Considering math performance and subsequent achievement is of increasing 

importance in academic and professional settings, educators must examine ways in which 

math performance is affected, either by examining student levels of math anxiety or by 

other factors such as math attitudes and math self-efficacy, to improve student math 

performance (Luttenberger et al., 2018). Further studies focused not on whether math 

anxiety existed but more on the conditions creating math anxiety and situations when 

math anxiety negatively affected math performance, math achievement, college major, 

and career path decisions (Luttenberger et al., 2018; Tobias 1993). It is this research on 

the effects of math anxiety that is of importance to educators: the effects of mathematical 

anxiety on student math performance.  
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A meta-analysis of data in studies focusing on the early development of math 

anxiety and variables such as mathematical processes in the upper elementary grades 

showed that math anxiety had a negative impact on performance of tasks measuring 

conceptual knowledge and application of mathematical operations (Luttenberger et al., 

2018). This meta-analysis also found teachers, parents, and other important adults 

influenced children’s math attitudes early in their academic experience, further affecting 

math performance (Luttenberger et al., 2018). Specifically, the study found teachers 

fostered positive or negative math attitudes when communicating their own attitudes 

towards math to the students in the classroom. In middle school (upper elementary years), 

the introduction of mathematical reasoning and abstract thinking could further exacerbate 

math anxiety (Odom, 2010). Over a student’s math education, mathematical reasoning is 

introduced in kindergarten with numeracy and number sense. Counting and concepts of 

addition and subtraction develop in those early years, along with the understanding of 

mathematical operations such as multiplication and division in subsequent grade levels 

(U.S. Department of Education, 2010). Acquisition of multiplication and division skills in 

the second and third grades transitions student math conceptual understanding from 

concrete to more abstract reasoning and larger number sets (Dowker et al., 2016; U.S. 

Department of Education, 2010; Wu et al., 2012). Studies such as Luttenberger et al. 

(2018) and Odom (2010) provided a developmental background to the development of 

math anxiety and math anxiety’s impact on future math performance. 

Theories of Mathematics Self-Efficacy 

Bandura (1997) discussed self-efficacy as a social-cognitive construct, defining it 

as a different psychological construct than self-perception, self-concept, and self-esteem. 
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Self-efficacy is the belief, built through experiences, individuals hold of their abilities. 

Self-efficacy beliefs often provide the baseline motivation for how individuals further act 

and behave (Bandura, 1971, 1997). Self-efficacy affects everything we do, influencing 

our motivations towards an activity, including math. Once leaders in the field of math 

instruction accepted there could exist a psychological state separate from other affective 

domains, math anxiety could be examined in its relationship to how students viewed their 

own ability or self-efficacy. Some students were shown to have higher levels of self-

efficacy, unaffected by any math anxiety they experience, and other students had serious 

impacts on their self-efficacy as a result of math anxiety (Richardson & Suinn, 1972). In 

mathematical achievement terms, a person’s math self-efficacy meant they had the skills 

and abilities to control how they engaged in mathematical thought and action, thereby 

having the self-efficacy to control their math achievement and performance (Bandura, 

1997). 

A person’s self-efficacies can vary in their robustness or strength and their 

generality. For example, a student’s self-efficacy can vary depending on the topic in 

math, such as fractions or geometry. A student may have a high level of self-efficacy at 

basic geometry, but this self-efficacy can wane as the geometry becomes more complex. 

A student’s math self-efficacy is independent of their beliefs in their abilities to perform 

other tasks; in other words, a student’s math self-efficacy is specific to math but may also 

be specific to a particular domain in math such as algebraic thinking, linear equations, or 

geometry (Bandura, 1997). Student self-efficacy is developed through four main avenues: 

verbal clues or encouragement, actual experienced successes of any magnitude, vicarious 

exposure to others’ successes in the same task, and the physiological cues the body 
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provides the student (Bandura, 1997). The physiological cues of sweaty palms, increased 

heart rate, or rapid breathing can often be misinterpreted by the student as a negative 

affective reaction due to stress, nerves, or anxiety. The body’s response to a positive 

interaction, such as a date with someone very attractive or the anticipation of getting 

ready for a big event such as an important football game, is often the very same 

physiological response as anxiety: sweaty palms, increased heart rate, and increased 

respiratory rate. It is the misinterpretation of the similar physiological response, as a 

negative sign may be interpreted by the math student as a signal of a potentially negative 

event or negative emotions, leading to evaluation of the physiological response as 

indicating lack of confidence from inability (Bandura, 1997; Herts & Beilock, 2017; 

Jamieson et al., 2010). 

Nash and Kallenbach (2009) discussed the use of self-efficacy as a tool to 

encourage adult learners to persist in their education and how instructors of adults can tap 

into adult student agency, motivation, and feelings of self-determination to build student 

self-efficacy in ABE. Ultimately, the key to ABE student motivation and persistence in 

math was self-efficacy.  

How math self-efficacy differs from self-perception and self-concept is how self-

efficacy in math relates to the actual math performance demonstrated (Bandura, 1997; 

Pajares & Miller, 1995; Skaalvik & Skaalvik, 2004, 2006). Skaalvik and Skaalvik (2004) 

studied how math self-efficacy and self-perception were related to math achievement. 

Skaalvik and Skaalvik (2004) defined math self-efficacy not as a source of action but as a 

product of a variety of influences, such as math achievement results combined with a 

person's self-perception of their mathematical skill. Further, Skaalvik and Skaalvik 
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(2006) defined math self-efficacy as a product of a person’s math self-perception, and 

math self-perception was influenced by a person’s achievement in math, not the other 

way around. While a person’s mathematical self-efficacy affects everything related to 

their activities, thoughts, and motivations in math, self-efficacy beliefs are more complex 

than math self-concept because they can vary within math and in varying levels of self-

efficacy (Bandura, 1997). For instance, a student may have high self-efficacy with 

geometric concepts but low self-efficacy about algebraic equations or word problems. 

The Relationship of Mathematics Anxiety and Math Self-Efficacy 

Mathematics self-efficacy is addressed in key studies by Pajares and Miller 

(1995), Skaalvik and Skaalvik (2004), and Skaalvik and Skaalvik (2006). In Pajares and 

Miller’s study of self-efficacy across multiple academic environments, they found when 

you consider math anxiety as an emotional construct influenced by the student’s self-

efficacy beliefs, you begin to see there may be a reciprocal relationship between math 

self-efficacy and math anxiety (Pajares, 1996, 2002b; Pajares & Miller, 1995). Pajares 

and Miller went further to draw the lines between how a math-anxious person 

experiencing low self-efficacy could develop the thought process that certain subjects–

math in this case–are tougher than they really are. For the math-anxious students, having 

a low self-efficacy may further exacerbate math anxiety, generating more intense doubt 

of the student’s own math abilities. Pajares and Miller posited self-efficacy beliefs, such 

as a student’s low or high math self-efficacy, are strong determinants and predictors of a 

student’s mathematical accomplishment. Low self-efficacy in math, due to high math 

anxiety levels, further sets up the student to expect poor math performance; however, 

Pajares (1996) specifically stated studies correlating math self-efficacy beliefs to math 
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expectancy have been inconclusive, and most results are ambiguous. Pajares and Miller 

ultimately determined the difference in math self-efficacy and math performance was 

dependent on the student’s gender; males exhibited more math self-efficacy which did 

not directly correspond to their math performance, while females who had lower math 

self-efficacy demonstrated greater math performance (Pajares, 2002a; Pajares & Miller, 

1995).  

In more recent studies of the relationship of math anxiety and math self-efficacy, 

Federici et al. (2015) denoted math anxiety as an emotional state distinct from the state of 

test anxiety. Their study highlighted a negative relationship of math anxiety to math self-

efficacy, a relationship that was specific to the student goal settings. The results inferred 

math anxiety had a more significant effect when students were focused on achieving 

performance goals, i.e., test results, compared to students focusing more on concept 

mastery (Federici et al., 2015). Their study largely focused on student motivation and 

how math anxiety influenced student math self-efficacy (negatively) and further impacted 

student motivation to persist in math.  

Similarly, according to Siebers (2015), there is a solid relationship between a 

student’s math anxiety levels and their subsequent achievement. While Bandura (1997) 

highlighted how generalized anxiety relates to generalized self-efficacy in his studies in 

social-cognitive development, Ashcraft and Moore (2009), Bai (2010), and Larson et al. 

(2015) drew correlations specific to math anxiety and its specific effect on math self-

efficacy. 

My study endeavored to understand if a relationship exists between a student’s 

math self-efficacy and mathematical anxiety level and mathematical performance, with 
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possible relationships between math anxiety and math self-efficacy variables between 

gender, age, and race/ethnicity demographic groups. The purpose of this research was to 

determine if these relationships impacted adult HSE student math performance, 

ultimately affecting the ability to achieve an HSE credential (Ashcraft & Moore, 2009). 

Theories on Factors Affecting Math Performance  

A trend in the employment market is the increasing importance of mathematical 

knowledge for postsecondary jobs and employee wages (Murnane et al., 1995). Since the 

1970s, technological growth in the job market has dictated students develop more 

mathematical and analytical skill sets to meet the growing demand in the postsecondary 

workforce and educational pursuits (Betz, 1978; Murnane et al., 1995). Growing 

analytical skill needs in the job markets become more pertinent with the shift away from 

U.S. manufacturing jobs to more innovation and technology jobs (Friedman & 

Mandelbaum, 2011; Hernandez, 2018; Wagner & Dintersmith, 2016). As a result, the 

educational systems have placed more and more emphasis on mathematical skills and 

mathematical achievement in elementary and secondary schools to prepare students for 

an evolving job and academic market (Wagner & Dintersmith, 2016). A stronger focus 

on mathematical reasoning skills is demonstrated in the multiple curriculum programs 

developed by the U.S. Department of Education, such as No Child Left Behind, Race to 

the Top, and its companion, the Common Core State Standards. These programs all 

emphasize improving U.S. student skills in reading and math, with further emphasis on 

college and career readiness (U.S. Department of Education, 2020).  

The relationship of math self-efficacy and its effects on motivation, persistence, 

and math achievement is reliant on the degree to which math anxiety influences those 
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individual belief systems (Bandura, 1986, 1997; Boaler, 2016; Federici et al., 2015; 

Pajares, 1996). Similarly, gender and gender bias and how a person’s self-efficacy in 

math can be affected by outside prejudices of what they should and should not be adept at 

doing can also affect motivation and persistence in math (Boaler, 2016).  

Many studies examined in the literature review connected a student’s math 

anxiety to further math achievement and math performance; however, few studies 

discussed how students could be impacted on the first clear educational certificate: the 

high school diploma.  

In the mid-19th century, the high school diploma was the baseline requirement for 

many jobs providing a living wage (Murnane, 2013). With and since the industrial 

growth in technology, the high school diploma is no longer “good enough” to get a good 

wage job for the rest of your life. The high school diploma is typically the minimum 

requirement to obtain a low-wage job, with further education needed to earn a living 

wage (Murnane, 2013; Rose, 2013). High-wage factory jobs not requiring a high school 

diploma are decreasing in number; and as an adult education instructor, I have seen 

multiple students arrive in the ABE program aiming to get a GED because their 

employers require a high school diploma or its equivalent for continued employment.  

At the time of this study, high school diploma requirements include algebraic 

reasoning and computational skills for high school graduation. In North Carolina, there 

are two types of high school diplomas: the traditional high school diploma and the 

Occupational Course of Study (OCS) diploma. The OCS diploma differs from a 

traditional high school diploma by certifying OCS graduates have demonstrated basic 

minimum academic and life skills such as being able to report to work, read a clock, and 
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demonstrate functions necessary for independent living (North Carolina Department of 

Public Instruction, 2021). The OCS diploma prohibits the graduate from enrolling in 

curriculum coursework at a community college but allows the student to obtain 

employment in positions requiring a high school diploma as a condition for employment. 

The third option for an HSC is an HSE such as the GED or HiSET (Educational Testing 

Service, 2020; GED Testing Service, 2020). These programs enable the student to work 

at their own pace to gain the basic skills needed to earn the equivalent of a high school 

diploma studying English/language arts, social studies, science, and math coursework. 

HSE programs usually attract students who have dropped out of high school or may have 

been incarcerated before high school graduation (Rose, 2013).  

What is important in discussions of a high school diploma and HSE is awareness 

of changes/growth in technology in the manufacturing sector. The high school diploma is 

now a minimum credential a student needs to gain employment. Even with a minimum 

credential, high school graduates are not likely to earn as much in their lifetime with the 

same high school diploma as in the past (McLendon, 2017; Murnane et al., 1995, 2000; 

Rose, 2013). Trends in technological industry and workforce readiness are of greater 

importance in school curriculums, making problem-solving and analytical mathematical 

skills crucial for graduation and further gainful employment (McLendon, 2017). Overall 

impacts on a society when the general populace is more educated, gainfully employed, 

and socially stable are enormous (Murnane et al., 2000; Rose, 2013; U.S. Department of 

Education, NCES, 2019).  

Over the years, the high school diploma and the HSE requirements have changed 

to meet the growing demand of critical thinking and college and career readiness 
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mandates from the federal government (U.S. Department of Education, 2010). These 

requirements are the result of pressure on the U.S. to increase its global standing 

compared to other countries, as highlighted in recent decades by the Program 

International Student Assessment which ranks a sample of students from each country 

according to their reading, mathematics, and science skills as demonstrated by the 

assessments (Organisation of Economic Cooperation and Development [OECD], 2019). 

Politically, this motivates U.S. leaders to create higher standards for our educational 

system, which regularly attracts foreign students who pay full tuition to our colleges and 

universities (Institute of International Education, 2020; OECD, 2019). Economically, a 

thriving and challenging academic environment in the U.S. provides approximately $36.9 

billion to our general economy and with that, hundreds of thousands of jobs (Younger, 

2018). A strong academic foundation is economically good for our national economy 

through its attraction to international students.  

The resulting changes in requirements for high school graduation create pressure 

to increase the level of math skills needed to graduate high school or earn a GED, skills 

that are more advanced than the mathematical abilities required for graduation 3 decades 

ago (Murnane, 2013; Murnane et al., 1995). Increasing the required mathematical 

performance further puts pressure on elementary and middle school schools to introduce 

algebraic thinking earlier in the curriculum than previously done (Boaler, 2016; Erturan 

& Jansen, 2015; Siebers, 2015). This pressure has been associated with higher levels of 

math anxiety in students which, according to Ashcraft and Moore (2009), begins in 

elementary school and grows to affect math performance in the middle school years 

(Boaler, 2016; Siebers, 2015). 
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Mathematics anxiety or any anxiety, including test anxiety, exists and is 

measurable. As constructs, we can also draw correlations to how math anxiety affects 

math performance. We also understand math self-efficacy to be impacted by math 

anxiety and know the impacts compound as students get older and enter the high school 

years. The high school years are typically when mathematical thinking and abstract 

reasoning become foundational skill sets necessary for high school math coursework. A 

resulting increase in math anxiety or decrease in math self-efficacy over years can be 

assumed to affect a student’s ability to complete high school and earn a high school 

diploma or, in the environment of the HSE classroom, can affect the student’s ability to 

earn that credential. In this study, I address those relationships through my research 

questions:  

1. What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2. Which factor had a greater impact on HSE student math performance: math 

anxiety or math self-efficacy? 

3. How does math anxiety differ across gender, age, and race groups?  

4. How does math self-efficacy differ across gender, age, and race groups? 

Math Anxiety, Math Self-Efficacy, and Its Relationship to Math Performance 

Math anxiety first became understood in the mid-1950s when Gough (1954) 

wrote about a phenomenon called mathemaphobia, which was described as a “disease” 

(p. 290) likened in its prevalence to the common cold. Gough sought to provide some 

solutions to the issue of mathemaphobia, or math anxiety, in the classroom through 

instructional support to the emotion. Gough likened many of the math-phobic or math-
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anxious students as having had a negative experience that created ever-increasing 

insidious anxiety over years, culminating in a distaste for, and avoidance of, anything 

related to math. 

Richardson and Suinn (1972) created the MARS to be able to measure this 

previously nonquantifiable emotion for math. Since that time, the MARS has been 

modified, abbreviated, revised, and translated–from the original 98 question MARS 

(Richardson & Suinn, 1972) to 25 questions by Alexander and Martray (1989), to 

Spanish by Brown and Sifuentes (2016), and a form appropriate for children by Carey et 

al. (2017).  

In general, math anxiety is now considered a legitimate, measurable psychological 

state under consideration for its effects on math achievement and math performance and 

further impacts on career choices (Ashcraft, 2002; Frodsham, 2015; Ma, 1999; 

Malachias, 2018; Peixoto et al., 2016; Ramirez et al., 2018; Steele & Aronson, 1995; 

Wang, 2019). All too often, the long-term effects manifest as avoidance of studies 

needing math skills such as the science, technology, engineering, and math (STEM) 

career pathways. 

Mathematics Anxiety Sources  

In discussing math anxiety, a researcher must consider the source or catalyst for 

the anxiety. Most anxieties are born out of a negative experience, much as positive self-

efficacy is born out of positive achievement and experiences (Bandura, 1997; Choe et al., 

2019; Ramirez et al. 2018). Others build math anxiety around the actual mechanics 

involved in the mathematical activity–a timed test, working word problems, geometry, or 

multi-step mathematical operations (Gough, 1954; May, 2009; Tobias, 1993). 
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Researchers might endeavor to start with the source of the math anxiety and then attempt 

alleviation of the anxiety through an intervention. Some of these interventions might 

focus on test preparation or music or other “calming” influences to ameliorate the 

anxious state, while others propose discussion interventions, whereby math-anxious 

individuals discuss their emotions surrounding math in a supportive environment 

(Hembree, 1990; Ramirez et al., 2018; Tobias, 1993). 

Some studies look at racial group correlations to math anxiety. For example, 

Johnson (2013) studied racial differences in attitudes towards math, specifically factoring 

the differences of math attitudes based on the teacher’s treatment of students. Student 

attitudes of math were constructed on foundational teacher treatment of all races as 

capable, instructing math with compassion and support; therefore, any resulting math 

anxiety had developed through teacher communication of their own negative attitudes 

towards math (Johnson, 2013). The phenomena of the origins of math anxiety in Black 

students were also highlighted in Beilock et al. (2009). Beilock et al. (2009) questioned if 

high-math-anxious teachers contributed or transferred their math anxiety onto their 

students, also projecting their biases of African American students as deficient in 

mathematical reasoning and performance. Beilock et al. (2009) and Johnson focused on 

two disparate perspectives of teacher influence. In Johnson, teachers transferred their 

own math attitudes to their students separate from teacher treatment of students as 

capable. In Beilock et al. (2009), teachers fostered math anxiety and negative math 

attitudes through negative views of student capabilities based on race.  

Generalized anxiety, of which math anxiety is related, also impacts a student’s 

levels of math anxiety through concerns about performance on a math test, manifested as 



  

 

35 

specific test anxiety. Test anxiety is defined to occur only when a student is taking a test, 

whereas math anxiety can occur outside of a high-stakes test environment and occur in 

any situation where a person engages or considers manipulation of numbers (Choe et al., 

2019; Devine et al., 2012; Hembree, 1990). While closely related, test anxiety and math 

anxiety have proven negative effects on math performance (Ashcraft & Kirk, 2001; 

Ashcraft & Moore, 2009; Boaler, 2016; Hembree, 1990; Siebers, 2015; Siegler et al., 

2012; Tobias, 1993). Poor student math performance as measured on math assessments 

has been shown to impact student motivation to study math at higher educational levels, 

leading to the logical reduction in motivation to pursue science, technology, engineering, 

math, and generally more advanced career pathways (Dowker et al., 2016; Hembree, 

1990; Murnane et al., 1995).  

Math Achievement, High School Rates and Broader Impacts  

In the U.S., high school graduation is the first important academic milestone into 

adulthood. Since the 1940s, high school graduation rates have increased globally to the 

current high of 80-90% of students under 25 graduating from high school, including those 

adults earning an alternative credential (OECD, 2019). Alternative credentials include 

HSE programs such as the GED and the HiSET (Educational Testing Service, 2020; GED 

Testing Service, 2020).  

Simply quoting graduation rates requires some context of the data sets used to 

communicate educational credentials earned. For instance, the U.S. Census Bureau 

statistics, U.S. Department of Education, and U.S. Bureau of Labor Statistics all attempt 

to collect and disseminate high school graduation statistics each measuring high school 

graduation credentials differently. The U.S. Census Bureau uses the American 
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Community Survey data on educational attainment (U.S. Census Bureau, 2020). The U.S. 

Department of Education utilizes the adjusted cohort graduation rate to measure high 

school graduation rates, which only measures those students who entered high school in 

the ninth grade and graduated high school “on time” with their cohort. These data do not 

include students who took longer than 4 years to graduate from high school or who later 

earned an HSE before their 25th birthday (U.S. Department of Education, NCES, 2020). 

The U.S. Bureau of Labor Statistics utilizes a different data set called the Current 

Population Survey (U.S. Bureau of Labor Statistics, 2021a). This survey is conducted 

monthly by the U. S. Census Bureau and collects information on the labor source, 

employment data, and household earnings, as well as workforce demographics (U.S. 

Bureau of Labor Statistics, 2021a).  

Interestingly, with the creation of the GED after World War II, there has been a 

disproportionate and growing opinion of the GED as less than the traditional high school 

diploma. The initial purpose of the GED was to provide returning soldiers the opportunity 

lost while fighting the war overseas to complete their high school education as adults. 

Many of the soldiers returned as adults with families and no longer of the same 

generation as typical high school students. Over the years, a growing opinion has 

developed that those learners who earn a GED have less adequate skills than students 

who were able to persist and finish high school (Rose, 2013); however, Department of 

Labor and Department of Education studies show that students who eventually earn a 

high school diploma or HSE earn approximately 26% better wages over those employees 

in the workforce without a high school diploma or HSE (U.S. Bureau of Labor Statistics, 

2021a; U.S. Department of Education, NCES, 2019). These data support the overall 
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opinion that earning a high school diploma is a benefit for the individual and also creates 

improvements in the overall community in which that person lives (Rose, 2013).  

Mathematics Anxiety in HSE Students and Math Performance, Math Avoidance  

When deciding academic pathways, students who are experiencing math anxiety 

often make choices to avoid exposure to math coursework or careers strongly associated 

with math activities such as physics and accounting (Choe et al., 2019). This results in 

limited academic choice are often manifested in female college students engaging in math 

avoidance. According to Beilock et al. (2009), Ernest (1976), and Tobias (1993), female 

college students stay away from STEM career subject areas in many cases because of 

math anxiety, stereotype threat, and/or gender bias, preferring to study those academic 

areas that are more socially acceptable and traditionally aligned as “feminine” careers. 

Hembree (1990) furthered their hypothesis by studying student avoidance and its 

relationship to math performance. Similar to socio-cognitive theory, Hembree posited 

negative experiences in math foster a negative attitude towards math; the negative 

attitude towards math, in turn, manifests as math avoidance. This math avoidance further 

compromises a student’s ability and performance through lack of exposure and skill 

development, reinforcing the student’s personal theory that math is not a positive 

experience and should be avoided (Hembree, 1990). Math avoidance has been suggested 

to start at any time in the student’s educational history; some studies have focused on the 

elementary grades hypothesizing the avoidance begins early and continues to build 

continued avoidance of math in the upper, secondary grades (Helming, 2013).  

Math avoidance continuation in the college student has been studied in adult 

learner research focusing on student choice of major courses in college. Student math 
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avoidance can have negative repercussions when a student is required to take a 

developmental math course to continue in their undergraduate major (Malachias, 2018). 

Malachias (2018) discussed the persistence, mindset, or attitudes students had in 

developmental math courses, along with their levels of math self-efficacy and/or math 

anxiety. Still further, math anxiety and math avoidance can manifest themselves in the 

students’ choice of employment after college graduation (Hembree, 1990).  

In other math avoidance research, Meece et al. (1990) studied math anxiety and 

how it influenced adolescent course enrollment and found math anxiety related 

negatively to students’ future math-related college course decisions. The ramifications of 

math avoidance are multifaceted. These limitations naturally eliminate any science-, 

technology-, or math-based career choices, excluding the math-anxious individuals from 

job opportunities in an ever-increasing technological job market (Meece et al., 1990). 

Boaler (2016) suggested women who avoid STEM fields reduce their “life chances” (p. 

7); the resulting avoidance of STEM, attributed in Boaler to fixed mindset, further 

negatively impacts the STEM disciplines through lack of diverse thinking and 

perspectives provided by the inclusion of women. Boaler further connected STEM 

avoidance with math anxiety at higher rates in females. Boaler also connected gender 

biases, math anxiety, stereotype threat, and math avoidance to the work of Steele (2010). 

Steele’s research emphasis was less about avoiding STEM careers and more about how 

the threat of a stereotype, such as discussed in Boaler for female and minority students, 

can cause a student to avoid math situations where they might be viewed as confirming a 

negative stereotype. Avoiding problematic or biased math activity is not far removed 

from STEM career path avoidance as the math activities provide the experiences needed 
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for a STEM career. Reinking and Martin (2018) specifically addressed STEM career 

avoidance and the underlying factors contributing to that avoidance. Those factors 

contributing to STEM avoidance were gender socialization and gender stereotypes 

formed through parental, teacher, or peer influences. Specifically, parents, teachers, 

courses, social media, peer group stereotypes, and peer pressure all promote the 

foundational stereotypes labeling STEM fields as unattractive to females.  

Related to STEM avoidance, Choe et al. (2019) conducted a large-scale study on 

math anxiety and avoidance of math in effort-based decision-making. The researchers 

hypothesized that math-anxious adults perceive math as more effortful and less 

rewarding, which in turn causes the math-anxious adults to avoid more difficult math. 

Choe et al.’s study of math avoidance provided much-needed data supporting math 

anxiety as a factor of math avoidance above and beyond math performance levels through 

their innovative methodology of choice and reward.  

Math Self-Efficacy in HSE Students and Math Performance, Math Avoidance  

Huang et al. (2018) studied the interplay between math anxiety and math self-

efficacy and the resulting impact of both conditions on math and science (STEM) career 

interest. Huang et al. focused on a crucial middle school period of development for 

students when discussions on career pathways and college preparatory coursework are 

educationally practical. In Huang et al., the researchers draw a bi-directional connection 

between math anxiety and math self-efficacy, noting the negative relationship between 

the two affective conditions of elevated anxiety and lowered self-efficacy, which Bandura 

(1997) posed earlier. Huang et al. suggested both constructs are contributing factors to 

career choice. Their study aimed to determine the mechanisms and how the two 
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constructs ultimately impact career choice through math avoidance. Similar to Boaler 

(2016) and Dweck (2016), the researchers proposed a causal link between self-efficacy 

and the mindset of students on their career interest, suggesting that middle school 

students with a growth mindset have greater math self-efficacy and greater STEM career 

interest and, as a result, exhibit less math avoidance. This work is specific to middle 

school students, and I wonder if the phenomena transfer to adult student attitudes and 

mindsets, specifically the attitudes and mindsets of HSE students.  

In several studies focusing on community college developmental math students, 

researchers found adult students enrolled in community college developmental math 

courses consistently displayed low math self-efficacy which had developed through math 

anxiety or negative math attitudes in early math experiences (Guy et al., 2015; Kiser, 

2016; Malachias, 2018; Raju, 2018). Kiser (2016) connected math self-efficacy and 

mindset with college entry developmental math performance. Specifically, the students 

interviewed in Kiser’s study professed to previously negative math experiences, which 

negatively impacted their math self-efficacy, including existing math anxiety experienced 

while enrolled in a developmental math course. The student math self-efficacy was 

directly related to previous student math performance experiences (Bandura, 1997; Kiser, 

2016).  

Additionally, Paul Nolting (as cited in Boylan, 2011) related math anxiety in 

developmental math students to avoidance of math coursework, not just in avoidance of 

STEM career pathways. Malachias (2018) further explored the math self-efficacy of 

developmental math students, and her study connected adult student historical influences 

from family, community, education, and culture to the students’ math self-efficacy and 
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persistence.  

Other Elements: Math Anxiety, Math Self-Efficacy Related to Gender 

According to Murnane (2013), U.S. high school graduation rates increased 

substantially between 2000 and 2010. While overall U.S. graduation rates increased, a 

gender gap persisted. Females were the majority of high school graduates in 2009, with 

79.5% females compared to 73% of males graduating from high school in a 4-year cohort 

(Murnane, 2013). During the Obama administration, U.S. high school graduation rates 

increased to an all-time high of 83.2%, an increase attributed to many factors such as 

different reporting structures from state to state, increased early childhood programs, and 

more robust educational standards and accountability (Sanchez & Turner, 2017). This 

increase did not equalize gender gaps however, as overall gaps remained with males 

graduating from high school at lower rates than female students (McFarland et al., 2020). 

When including both students who left school before attaining a high school diploma and 

students who later enrolled in an HSE program and earned an HSE, the numbers are more 

positive: In the graduating class of 2019, 92.3% of males and 94.3% of females graduated 

from high school or an HSE program (McFarland et al., 2020). There remains a 2% gap 

between genders and roughly a 5% non-completion rate for 18- to 24-year-olds 

(McFarland et al., 2020). 

Historically, male graduation rates fell from 80% in the 1970s to a low of 74% in 

2000, with a gain in 2005, returning to 80% in 2010. Female graduation rates also 

wavered around the 80% mark from 1970 to 2000, with a significant gain of 85% in 2005 

up to 86.9% in 2010. A question emerged as to why males were consistently graduating 

at a much lower rate than females, with gaps persisting (Murnane, 2013). 
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One might ponder higher female graduation rates compared to an inverse male-

female rate of math achievement, where males have consistently performed at a higher 

level than females (Erturan & Jansen, 2015). Several meta-analyses have shown gender 

gaps in achievement often disappear when factors of math anxiety or race are controlled 

(Cheema & Galluzzo, 2013; Erturan & Jansen, 2015).  

In the book Overcoming Math Anxiety, Tobias (1993) devoted an entire chapter to 

how gender bias affects students in math. In 2016, I read Whistling Vivaldi (Steele, 2010) 

and noted the gender bias and stereotype threat in his research mirrored my experiences 

as a college freshman math major. Steele and Aronson’s (1995) study focused on the 

psychological influences of anxiety, stereotype threat, and bias in student achievement. 

Other studies, such as those by Song et al. (2016), further aligned gender stereotype 

threat to a negative influence on female math achievement, while two other studies found 

similar results in K-12 students (Baloglu & Koçak, 2006; Merritt, 2011).  

Depending on the studies used and the variables included in the analysis, a 

researcher might find that the gender gap between math anxiety and math achievement 

disappears or at least becomes statistically insignificant (Else-Quest et al., 2010). Other 

studies even show a null correlation between math anxiety and gender, essentially 

drawing conclusions that math anxiety affects students more generally rather than 

specific to gender (Marks, 2008). Data analysis showed the differences between female 

and male students were smaller than reported, not influenced by location or occupational 

expectations, and reflected successful policy changes to promote the educational 

outcomes of females (Marks, 2008).  

Pajares (1996) pointed out reverse correlations between a student’s math efficacy 
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and their gender. In his study, he noticed that math anxiety influenced the math self-

efficacy of females more than males (Pajares, 1996). In her book Mathematical Mindsets, 

Boaler (2016) refuted the concept of a mathematical mind and how certain genders were 

presumed to have an enhanced natural ability for mathematical thinking over the other 

gender. Steele (2010) also discussed the impact of math anxiety derived from stereotype 

threat, manifested in widespread gender bias of natural math abilities or predisposition of 

mathematical self-efficacy. Steele and Aronson (1995) proposed that the gender of the 

student affected the mathematical performance and mathematical self-efficacy of the 

student, based largely on societal or cultural gender stereotypes permeating the student’s 

consideration of their own skills, with no basis on the actual abilities of the student. Since 

mathematical self-efficacy is largely a social-cognitive construct, the social 

environments, experiences, and memories play a major role in its longevity and strength.  

Huang et al. (2018) further supported this theory of math self-efficacy differing 

from males to females, with females in late adolescence and early adulthood being more 

likely to have a lower math self-efficacy, further impacting college major and future 

career choice. Additionally, Huang et al. noted female students tended to have a 

correspondingly higher math anxiety in addition to lower math self-efficacy. Female 

student math anxiety can be seen in labor figures, suggesting females are less likely to 

engage in career fields of STEM due to the development of lowered math self-efficacy 

(Huang et al., 2018; U.S. Bureau of Labor Statistics, 2021a). 

Other Elements: Math Anxiety, Math Self-Efficacy Related to Race 

When public schools were first desegregated in the U.S. during the 1960s, there 

was a clear awareness that educational attainment was not equal for all students; in 
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particular, high school graduation rates among Black students versus White students were 

disparate (Snyder, 1993).  

High school graduation rates have risen steadily over time from the 1940s when 

White graduation rates increased from 28.6% in 1940 to 77.9% in 1991 (Snyder, 1993). 

For African American, or Black, students, the high school graduation rate increase was 

particularly dramatic; from 8.9% in 1940 to 71.6% in 1991 (Snyder, 1993). The largest 

jump in graduation percentages occurred during the civil rights era when graduation rates 

in the 15% range jumped in a decade to nearly 30%, effectively doubling. By the 1990s, 

the racial gap persisted, with White students graduating at a rate 3% greater than their 

Black classmates until 2012. The graduation rate gap narrowed from a 10% gap in 1972 

to approximately 3% in 2012, and while improved, graduation data indicate that a gap 

persists (Murnane, 2013). This achievement gap meant communities still experienced a 

gap in quality of life due to the persistent gap in high school graduation and the HSE 

rates of their community. 

When analyzing if math anxiety disproportionately affects one race or another, 

math anxiety studies that include race as a variable typically compare only two racial 

groups: Black/African American and White/Caucasian students; however, studies using 

racial variables may include up to four racial and ethnic groups depending on the focus of 

the study. Research on differences between Black/African American and White/ 

Caucasian students is valuable to concerns of inequity between educational access and 

math achievement. The five categories of race/ethnicity used in this study include 

White/Caucasian, Black/African American, AAPI, Hispanic/Latinx, and Other/Mixed 

Race. These racial/ethnic categories align with common public education report 
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racial/ethnic groupings (NCCCS, 2019c; U.S. Census Bureau, 2020).  

Research on math anxiety and racial differences suggests racial “stereotype 

threat” is considered a cause of high math anxiety and low math performance under 

pressure (Beilock et al., 2007; Steele & Aronson, 1995; Stricker & Ward, 2004). 

Stereotype threat was considered an effect Black/African American students experienced 

when they were assessed in an activity that invoked a “stereotype,” such as a math or 

verbal skills exam. However, racial stereotype threat is not the only stereotype threat 

experienced. Older students experienced a type of age-related stereotype threat, while 

females experienced a gender stereotype threat (Jameson & Fusco, 2014; Steele & 

Aronson, 1995). When a stereotype exists for a group and pertains to math skills, group 

members may be subject to “threat” and find their performance compromised. When a 

student has the capability to perform the math being asked under stereotype threat 

conditions, they performed markedly lower than they would otherwise, resulting in their 

performance being compromised by math anxiety (Maloney et al., 2013).  

Maloney et al. (2013) referred to multiple studies addressing stereotype threat 

relationships between gender, racial stereotype, and math performance. The studies 

referenced by Maloney et al. noted African American students performed worse when 

they understood the math test was intended to measure intelligence as opposed to telling 

test takers the test was only meant to measure problem-solving capabilities. In Johnson’s 

(2013) study of African American students in Texas, the researcher suggested the 

students’ math anxiety was impacted not just by their math experiences but also by the 

attitudes afforded them by their teachers.  

Racial stereotypes persist in the U.S. due to outdated ideas of races having 
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different intellectual capabilities (Steele & Aronson, 1995). For instance, African 

Americans were stereotyped as having fewer intellectual capabilities than White people, 

and White people were similarly stereotyped as having less physical strength and agility 

than African Americans (Steele & Aronson, 1995). These stereotypes persist for any 

grouping of genders, races, ages, or cultures who are aware of low societal expectations 

for their group and are explored further in this study (Herts & Beilock, 2017).  

Pajares (2002b) mentioned race as a component of math self-efficacy when 

compared to the White students of the Pajares and Miller (1995) study. However, it was 

summarized in Pajares (2002b) that minority students, not just African American 

students, demonstrated positive self-concepts in multiple subject areas, despite 

differences in their self-efficacy levels in the respective subject matter. In the meta-

analysis of Ma (1999), the researchers determined there were no racial differences with 

regard to performance and the student’s level of math anxiety (Dowker et al., 2016; Ma, 

1999). Similarly, Slavin and Karweit (1984) also indicated that when allowing for 

mathematical self-efficacy, there was no statistical difference noted between races.  

Stinson (2008) utilized a more “backwards engineering” approach to 

understanding math self-efficacy and its relationship to race, specifically African 

Americans. In this study, the researcher examined the beliefs of four African American 

college graduates, their experiences in math classrooms, and their math self-efficacy. The 

four participants felt their race provided negative effects on their mathematical self-

efficacy; however, these students persisted despite those effects and generally developed 

an opinion that math is a culture-less discipline (Stinson, 2008). The Stinson study 

participants all held high regard for the importance of math beyond school into daily life 
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and career, providing them with greater motivation towards math. These study 

participants also held strong beliefs about their own math identity (Stinson, 2008). 

Roberts (2018) observed the impacts to math self-efficacy focused primarily on gender 

stereotypes, not race, rarely aligned with math self-efficacy but aligned with math anxiety 

and performance.  

Other Elements: Math Anxiety, Math Self-Efficacy Related to Age 

For the adult learner in an HSE program, Jameson and Fusco (2014) observed the 

more time elapsed since the student’s last math course, the higher the math anxiety and 

the lower their self-efficacy. In particular, if greater than 10 years passed since the last 

math class, the student had significantly lower math self-efficacy (Jameson & Fusco, 

2014). Nolting (as cited in Boylan, 2011) made similar assertions regarding time elapsed 

since a math class.  

In a study of developmental math students, Malachias (2018) included the 

discussion of age in math attitudes of study participants. In Malachias’s study, age was 

considered to have a positive “maturity” (p. 189) effect on the math anxiety of the 

students. In a similar study of developmental math students at a community college, 

Fannin-Carroll (2014) found there was no difference in the levels of math anxiety based 

on the age of the students. These studies provided some contrast to other studies of 

postsecondary students at community colleges where academic classrooms have a 

broader range of age groups. Studies specifically identifying age demographics usually 

focused on the variables of age groups or grades of the study participants, such as 

elementary, secondary grades, or groups of participants over the age of 18. Few studies 

focused on specific groups over the age of 18. Nolting’s (as cited in Boylan, 2011) 
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comments stated math skills were like a foreign language, and the elapsed time since a 

student had taken a math course had significant consequences on their math performance 

in later assessments, such as college-level placement tests. These implications could be 

further expanded on adult student populations to deduce that the older the returning adult 

student or the more time elapsed from the last math course, the more consequential it 

would be on their current math performance. Nolting (as cited in Boylan, 2011) further 

referenced math anxiety levels potentially amplified when students returned to school as 

adults, resulting in decreased math assessment performance.  

In a similar study of adult learners, Betz (1978) found higher levels of math 

anxiety in older female students also conditional on the amount of time since high school 

math coursework. The older female students found themselves more anxious about math 

than younger female students (Bernstein et al. 1995; Betz, 1978). In general, the longer 

the time since their last math course, the lower their math performance was on a 

standardized test (Nolting, as cited in Boylan, 2011; Jameson & Fusco, 2104).  

Literature Deficiencies 

While many studies and much research focused on math anxiety and subsequent 

impacts on math achievement or performance, there did not appear to be any studies 

focused on the direct effect math anxiety has on attaining an HSC or a high school 

diploma. In Watts (2011), on which this study is based, the researcher discussed the 

effects of math anxiety levels and math self-efficacy levels on the math performance of 

ABE or HSE students. The study did not necessarily draw a connection between the ABE 

student math performance and their ability to earn an HSC (Watts, 2011).  

Larson et al. (2015) did indeed focus on graduation as their dependent variable; 
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however, their math and science self-efficacy levels study was focused on STEM 

university students and the persistence towards graduation with a bachelor’s degree, not a 

high school diploma. Similarly, Roberts (2018) and Merritt (2011) focused on 

undergraduate college students, specifically those enrolled in developmental math 

coursework. These studies differ from Watts (2011), as their study samples had already 

achieved an HSC (Merritt, 2011; Roberts, 2018). An interesting aspect of Roberts’s and 

Merritt’s studies was the inclusion of study participant age as a variable in their levels of 

math anxiety.  

One study bridged the two populations of HSE students and postsecondary level 

adult students. Humphreys (2018) studied the math performance and needs of adult 

education students who at one time had been HSE students but had already achieved their 

HSE. Humphreys’s qualitative study focused on a group of adult students who were 

enrolled in adult education courses and conducted interviews of the students to collect 

and analyze support needed for student success in further math coursework. Ultimately, 

the results of the study emphasized social and educational supports of college-level 

success, including student math self-efficacy levels, as a relationship to the participant’s 

math performance (Humphreys, 2018).  

Similarly, multiple studies discussed how math anxiety affected elementary, 

middle, and high school students’ math performance on exams, including a thorough 

meta-analysis of studies among elementary and secondary school students (Ma, 1999). In 

the meta-analysis, Ma (1999) referenced the studies of Meece et al. (1990) for elementary 

school children as supportive data on the negative relationship of math anxiety to math 

performance as well as studies of 25 other researchers. Ma suggested the predictive 
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nature of math anxiety to predict a student’s math performance, referring to Sherman and 

Fennema (1977). The 26 studies of the Ma meta-analysis were all conducted before 1999 

and provide further evidence of a lack of data for adult HSE students and their math 

performance towards an HSC.  

One can project the degradation in performance from math anxiety and math self-

efficacy affects future ability to earn an HSC based on the necessity of math skills to 

meet the requirements of an HSC. As of 2018, the dropout rate of U.S. public high school 

students had decreased from 9.7% to 5.3% (U.S. Department of Education, 2020). While 

this dropout rate improved from 2006, other countries in the OECD have since surpassed 

us in high school graduation gains. For instance, in 2000, the U.S. graduation rate of 87% 

was well above the OECD average of 66% and ranked highest in the 29 countries in the 

OECD. Since 2000, five countries (Lithuania, Czech Republic, Slovakia, Poland, and 

Canada) have now surpassed the U.S. with high school graduation rate gains of greater 

than 8% exceeding the U.S. in high school graduation (U.S. Department of Education, 

2020). 

High school diploma and HSE credentials were illustrated through the 

demographic data collected on the population, along with math test performance aligned 

to race or gender (OECD, 2019; Scheller & Malley, 2014). For instance, in Murnane 

(2013) and Sanchez and Turner (2017), the discussions of high school graduation rates 

highlighted early childhood programs to high school choice as factors influencing 

graduation rates of high school students but did not focus specifically on math anxiety or 

math self-efficacy as possible impacts. While early studies focused on predicting future 

achievement in math courses of study, the studies did not specifically address HSC 
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attainment as an end goal (Nicoloff, 2018; Stevenson & Newman, 1986). 

Additionally, math anxiety and math self-efficacy levels of community college 

populations, adult education students, or GED students can be correlated to demographic 

data such as gender and race; however, the relationship between math anxiety and math 

self-efficacy of gender or race is limited to student performance in a respective 

environment, the environment not necessarily related to HSC attainment (Guy et al., 

2015; Kiser, 2016; Malachias, 2018; Raju, 2018; Roberts, 2018). In the context of 

NCCCS, Hispanic/Latinx populations make up a third of the adult education programs in 

the state compared to 29% Black or White students (NCCCS, 2019c). Much of the 

literature reviewed in this study addressing race or ethnicity differences in math anxiety 

or math self-efficacy levels focused on differences between White and Black populations. 

With a deficiency of research drawing attention to Hispanic/Latinx adult education 

students, a major population in North Carolina is excluded from the studies of HSE math 

students. In NCCCS, demographic data are collected on students enrolled in CCR 

programs generally; however, race/ethnicity demographics are not published for 

populations performing at the secondary education level and enrolled in HSE programs. 

High school graduation and GED attainment rates, in addition to math 

performance data on standardized test performance, include demographic data as part of 

their analysis (OECD, 2019; McFarland et al., 2020). One must look quite deeply into 

current studies to find correlations between math self-efficacy and high school graduation 

rates or HSC attainment. While some studies can infer mathematical performance or 

achievement as an indication or predictor of educational credential attainment, these 

studies do not specifically align math self-efficacy to data on HSC rates (Duncan et al., 
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2007; Murnane, 2013; Siegler et al., 2012). It is this gap in literature that prompted my 

research study focus.  

Math Anxiety and Math Performance in Nonacademic Environments  

After a student graduates from high school or earns an HSE, they often find they 

continue to use reading skills in everyday life but rarely use the math skills learned after 

high school graduation (Nolting, as cited in Boylan, 2011). The amount of time elapsed 

since a student has taken a math course creates significant disadvantages for those who 

endeavor to take college-level math courses as adults (Nolting, as cited in Boylan, 2011). 

There are no research studies of adult math anxiety outside of the academic environment. 

Studies of math anxiety and performance are usually assessed in the academic 

environment and not in social or familiar settings (Ashcraft & Moore, 2009).  

Tobias (1993) connected the math anxiety students experienced with their further 

avoidance of math-related occupations, such as a person who chooses business over 

engineering. Avoidance of math is common in community colleges where students 

develop interests in careers and may avoid math-heavy curriculum in favor of studies less 

math reliant such as history, English, business, or healthcare (Ashcraft & Moore, 2009; 

Choe et al., 2019; Fannin-Carroll, 2014; Maloney et al., 2013). Math-anxious students are 

further limited by their avoidance in career choice. The math-anxious adult may also 

develop the emotional response to math anxiety when encountered in daily life situations, 

such as figuring the tip on a dinner bill, calculating discounts on purchases, or 

determining household budgets (Tobias, 1993).  

Theoretical and Practical Value 

Studies have shown there are numerous variables that can impact a student’s 
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performance and their subsequent math achievement; additionally, studies ultimately 

relate the performance effect to further student academic achievement. Often, the 

nebulous “achievement” is discussed in terms of a student’s specific performance on 

math exams and assessments; however, when a student wants to attain a goal, such as a 

high school diploma or a GED or HiSET equivalency credential, it might be worthwhile 

for the providers of those credentials to understand how math anxiety affects the 

attainment of a credential. Thus far, studies have not specifically addressed the impacts of 

math anxiety on graduation rates or GED completion rates. The majority of students who 

return to school for an HSE are math anxious (Watts, 2011).  

The theoretical basis of math anxiety initially identified by Gough (1954) as a 

disturbing phenomenon, later formally documented by Betz (1978), Richardson and 

Suinn (1972), and Tobias (1993), established math anxiety as an affective construct 

worthy of study for multiple school population groups. The negative correlation between 

math anxiety and math performance is reasonably established in most student populations 

(Ashcraft, 2002; Hembree, 1990; Ma, 1999; Tobias, 1993). Most recently, the work of 

Dowker et al. (2016), Luttenberger et al. (2018), and Ramirez et al. (2018) supported the 

ongoing need to continue to study the relationship, including math self-efficacy, as 

having a further effect on the ability to achieve an HSC. Dowker et al. (2016) 

summarized the multiple facets of math anxiety and performance, even suggesting other 

factors such as genetics and demographic characteristics, as well as providing a 

discussion of treatments.  

Summary 

After reviewing the literature, my theoretical framework is focused on math self-
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efficacy related to math anxiety and how both constructs can affect, either in concert or 

separately, math performance of HSE students (Bandura, 1997). Math self-efficacy, as 

part of social learning theory, allows for four sources of influences on a student’s math 

self-efficacy: mastery experiences, vicarious experiences, social persuasion, and 

emotional states, such as anxiety (Bandura, 1977, 1997). In the case of physiological 

responses associated with math anxiety (increased heart rate, rapid breathing, or muscle 

tension), a student learns to associate the negative response to math behavior and math 

abilities (Bandura, 1971; Beilock & Willingham, 2014; Faust, 1992). A student’s 

performance on a math assessment, combined with their anxious emotional state 

influences a student’s math self-efficacy through this interplay of responses (Bandura, 

1971). I theorized one of the constructs, math self-efficacy or math anxiety, would have a 

greater effect on math performance and, by extension, affect high school graduation to a 

greater degree. A visual representation of my theoretical framework guiding this study is 

included in Figure 2.  
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Figure 2 

Math Anxiety, Math Self-Efficacy Theoretical Relationship Framework 

 

My Math Anxiety, Math Self-Efficacy Theoretical Relationship Framework 

illustrated in Figure 2 guided my consideration of the literature and the relationships of 

the two theoretical constructs (math anxiety and math self-efficacy) and their influence 

on math performance. I hypothesized as a theoretical framework the relationship between 

math anxiety and math self-efficacy to be bilateral and reciprocal, with math anxiety 

negatively affecting levels of math self-efficacy more than math self-efficacy negatively 

affecting math anxiety. Considering self-efficacy theory and its sources including the 

emotional state of the student, such as anxiety, it stands to reason self-efficacy is 

influenced by math anxiety (Bandura, 1997). Further to the relationship of those 

constructs, before conducting this study, I theorized math anxiety, in concert with and 

separately from math self-efficacy, negatively affects math performance to a greater 

degree. Regardless, negatively affected math performance has follow-on repercussions of 
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affecting a student’s ability to earn an HSC.  

The purpose of this study was to explore the relationships between levels of math 

anxiety and math self-efficacy and their impact on math performance, pursuant to the 

ability to earn an HSC.  
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Chapter 3: Methodology 

Introduction and Overview of Research Design 

The purpose of this study was to determine the relationship between levels of 

math anxiety and math self-efficacy on the math performance of HSE students. This 

study mirrored Watts’s (2011) study of the same constructs and population.  

In Watts’s (2011) study, the population sample was similarly ABE students 

enrolled in an HSE course; however, the study collected data from a sample of 107 

participants. Participants were measured using the MSES and MARS 30-item, provided 

their gender and age, and math performance was assessed using scores from both CASAS 

and TABE math assessments (CASAS, 2021; DRC, 2019a; Nielsen & Moore, 2003; 

Suinn & Winston, 2003). Study participants were not asked to specify racial identity, 

excluding race as an independent variable. The study utilized a similarly quantitative 

approach to examine the relationships between levels of math anxiety and math self-

efficacy on the math performance of the study sample and determined math self-efficacy 

had a greater effect on student math performance in the ABE population (Watts, 2011).  

This study yielded a smaller sample but mirrored the demographic of HSE 

students, one of the quantitative instruments used, the geographic region, and the similar 

HSE programs. The anticipated value of this study is correlating math anxiety or math 

self-efficacy to a student’s ability to be successful in mathematical performance needed 

to earn a GED/ HiSET/HSE, and if there have been improvements from 2011 to 2021. An 

overview of the study design is included in Figure 3.  

  



  

 

58 

Figure 3 

Math Anxiety, Math Self-Efficacy, Math Performance of HSE Student Study Design 

 

The study design illustrated in Figure 3 summarizes the process the study 

followed, starting with proposal defense in May 2021 and Gardner-Webb University’s 

IRB approval in late June 2021 (Appendix D). The steps and details of each step in the 

study design process, including specifics of quantitative instruments and study sites, are 

further described in the remainder of this chapter.  

The instruments chosen to measure participants’ math anxiety and math self-

efficacy levels provided a quantitative description of attitudes and opinions of the 

students regarding their math anxiety or math self-efficacy (Creswell & Creswell, 2018). 

Testing for a relationship using a Pearson correlation model analysis provided a measure 

of the correlation of math anxiety and math self-efficacy on math performance (Creswell 
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& Creswell, 2018).  

This chapter describes the research methodology used to address the study 

research questions and describes the sample population and how the study sample was 

selected from the same geographic region as the original study (Watts, 2011). This 

chapter describes the instruments used to collect quantitative data, the methods of storing 

and securing the quantitative data, and the statistical methods used for data analysis. 

Finally, ethical issues pertinent to the study and expected results from this study are 

addressed.  

Research Questions and Hypotheses 

The research study was conducted to answer the following research questions:  

1. What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2. Which factor had a greater impact on HSE student math performance: math 

anxiety or math self-efficacy? 

3. How does math anxiety differ across gender, age, and race groups?  

4. How does math self-efficacy differ across gender, age, and race groups? 

To address the research questions, consistent with the initial study of math anxiety 

for HSE, a quantitative approach was chosen to measure the self-identified attitudes and 

opinions of the participants (Creswell & Creswell, 2018). HSE students provided 

quantitative data via two psychometrically valid instruments: the MARS 30-item and the 

MSES (Nielsen & Moore, 2003; Suinn & Winston, 2003). Students’ levels of math 

anxiety and math self-efficacy were measured using these Likert-like scale instruments 

and were analyzed with the student’s most current math assessment scores (provided by 
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individual sites) as a valid measure of the student math performance data on a 

standardized math skills assessment. Both the MARS 30-item and MSES instruments, as 

well as the demographic survey, were available to students in a hardcopy (pencil and 

paper) format administered in the participant’s classroom setting.  

A quantitative study was most appropriate to answer my research questions about 

the relationships between a student’s math self-efficacy or math anxiety and how those 

independent variables affect a student’s math performance (Creswell & Creswell, 2018). 

Quantitative research in this study aligned with the research intent to describe and 

measure the degree or degree of relationship between two or more variables, such as 

math anxiety or math self-efficacy, or sets of scores (Creswell, 2012, as cited in Creswell 

& Creswell, 2018). The quantitative format of this study was equally appropriate due to 

the construct measurement instruments, the MARS 30-item and the MSES, which 

provided relationships between variables in quantitative data format (Creswell & 

Creswell, 2018). 

To answer the four research questions, the following three testable null 

hypotheses were used to lead the statistical analysis of the data: 

1. There is no relationship among math anxiety levels, math self-efficacy levels, 

and math performance in HSE students.  

2. There is no relationship among math anxiety levels, math performance, age, 

race, or gender in HSE students.  

3. There is no relationship among math self-efficacy levels, math performance, 

age, race, or gender in HSE students.  

For this study, these three hypotheses were analyzed for statistical significance of 
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0.05 (𝛼=0.05) using a stepwise procedure as part of a multiple regression analysis to 

answer Research Questions 1 and 2. An ANCOVA procedure was used to answer 

Research Questions 3 and 4, identifying age as a covariate.  

Conceptual Framework 

A conceptual framework illustrating the relationship of the study questions to the 

independent and dependent variables are included in Figure 1, illustrating the relationship 

between the independent variables of math anxiety and math self-efficacy and the 

variance on an HSE participant’s math performance on a standardized math assessment. 

The relationship between the levels of math anxiety or math self-efficacy was analyzed 

using Pearson correlation analysis to determine which of the two variables had a greater 

effect on the dependent variable, the CASAS Goals or TABE 11/12 standardized math 

performance (CASAS, 2021; DRC, 2019a).  

Population and Sample 

The sample for this study includes students enrolled in HSE programs who are 

working towards earning their HSE, such as a GED or a HiSET (Educational Testing 

Service, 2020; GED Testing Service.com, 2020). Those students need passing scores on 

HSE exams in a number of subjects including language arts-reading, language arts-

writing, language arts-language and grammar, science, social studies, and math. Students 

must earn passing scores in each of the subject areas before earning their HSE. A missing 

score in math prevents a student from earning their HSE, which has follow-on 

consequences both emotionally and financially (Hernandez, 2018; Murnane et al., 1995, 

2000).  

Students who enter HSE programs have not graduated from high school. They 
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enter HSE programs at any age over 16 and in most cases do not pay tuition for these 

programs, which are usually administered at local community colleges. HSE programs 

are funded by NCCCS at the state level under the College and Career Readiness (CCR) 

program, with funding allocated for such adult education programs determined by student 

attendance and performance in that program (NCCCS, 2019b). Federal funding is also 

provided to the HSE programs through the Adult Education and Family Literacy Act, 

under Federal Title II Workforce and Innovation Opportunity Act of 1998 (U.S. 

Department of Education, 2016, 2020). The goal of these programs is to provide basic 

education to adult learners to improve their literacy skills and increase workforce 

opportunities. An HSE enables students to enter trade certificate programs, enroll in 

postsecondary academic programs, or be eligible for employment requiring a minimum 

of a high school diploma or equivalency.  

Adult students enter HSE programs through two routes: either as an ABE student 

who progresses into the HSE program or directly into the HSE program with a 

demonstrated performance at the ASE level on a TABE or CASAS math assessment 

(CASAS, 2021; DRC, 2019a). HSE student math and reading skills are assessed as part 

of the community college adult education enrollment and placement protocols, and the 

choice of instrument may differ from school to school. Performance level nomenclature 

differs from site to site; however, ASE is understood as performing at NRS Levels 5 and 

6, equivalent to Grades 9 through 12 (NCCCS, 2019c; NRS, 2019). 

The population sample for this study is considered a single-stage convenience 

sample (Creswell & Creswell, 2018). The study sample was selected through a process 

aligned to the two-site study conducted by Watts (2011). I chose to expand the study 
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sample to include a total of five sites in the western region of western North Carolina, 

which included the two sites from Watts. The study sample was recruited through 

purposive-convenience sampling, where the sample is not random or purposely stratified 

to represent the larger adult HSE population (Creswell & Creswell, 2018). The method of 

selecting the voluntary sample of HSE students included my approaching the HSE 

program directors at all five sites and receiving permission directly from the directors at 

three of the sites; meanwhile, I applied for IRB approval at the remaining two sites. I 

gained approval from Sites C and E (Appendices E and F respectively), which allowed 

me to conduct research with their adult HSE students. After permission was gained by all 

five participating sites, I discussed the study with the directors of the respective HSE 

programs and communicated the following: purpose and scope of the study; role of 

instructors and directors in the study; specific needs of site participants; time; materials 

necessary to conduct the study, materials I provided; and resources I required (test 

scores). I also offered to provide any results to their programs, if requested, specific to 

their participants. All measurement materials including copies of instruments were 

provided to each site in paper copy, along with video links to explain the study to 

instructors and participants.  

Population and Sample Assessment 

Adult CCR students’ reading and math scores determine their placement in 

classes at either the ABE level or the ASE level. ABE and ASE programs are 

administered by the U.S. Department of Education Office of Career, Technical, and Adult 

Education (OCTAE), which provides funding and accountability through the Workforce 

Innovation and Opportunity Act Title II (U.S. Department of Education, 2016, 2020). 
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The Workforce Innovation and Opportunity Act Title II guidelines determine that all 

accountability for student progress is tracked by NRS (n.d.). As the accountability arm 

for the OCTAE, the NRS defines the score thresholds for ABE and ASE programs based 

on student CASAS or TABE performance (CASAS, 2021; DRC, 2019a; NRS, 2021). 

The NRS classifies students according to six levels of math performance from NRS Level 

1, beginning ABE literacy, through to NRS Level 6, ASE (NRS, 2019). These levels are 

roughly equivalent to kindergarten, early elementary school, upper elementary school, 

low and high intermediate grades, and secondary school (high school).  

The CASAS Goals and TABE 11/12 tests assess students on their reading 

comprehension and math skills (CASAS, 2020a; DRC, 2018). The tests are administered 

either in paper format or via computer format in a proctored setting on site of the 

community college. Sample score reports are included in Appendices G and H for 

CASAS Goals and TABE 11/12 respectively. 

Study Settings 

The settings for this study were HSE classrooms on five western North Carolina 

community college campuses, defined anonymously as Site A, Site B, Site C, Site D, and 

Site E. These five sites are all part of NCCCS and have adult education programs that 

operate under the same NCCCS CCR and Federal Title II Workforce and Innovation 

Opportunity Act funding and reporting systems (NCCCS, 2019b; U.S. Department of 

Education, 2016). The settings for data collection were the HSE classrooms of study 

sites. COVID-19 restrictions during 2020 and the first half of 2021 restricted the number 

of students allowed in a building at one time (Executive Order 117, 2020; Executive 

Order 120, 2020). Most community college programs offered distance learning programs 
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to students in HSE programs including fully synchronous distance learning or all online 

learning through a learning management system. Many sites resumed in-person 

instruction at varying levels (NCCCS, 2021). The settings did not include online forms of 

the instruments, as most in-person instruction was resumed; however, remote (online) 

instruction continued to be offered on NCCCS campuses due to COVID-19 

considerations (NCCCS, 2021).  

Individual HSE programs vary depending on the regional characteristics of the 

adult education population. HSE programs provide classes during the daytime, 

afternoons, and evenings; in person; fully online; as “independent study labs”; or as a 

blended (online and in-person instruction) format. The sites and students of this study 

sample represent all the above HSE program formats except for the fully online 

participants due to the paper-based instruments. The individual samples varied from class 

to class but could have included as few as two students or as many as 20 students per 

class. HSE programs typically have fewer than 20 students in attendance on any given 

day. Individual site enrollment details are provided in each site’s description. 

Site A is a community college in western North Carolina with a total enrollment 

of 2,851, of which 378 are CCR students. Of those CCR students, 28 were enrolled in the 

HSE program and approximately 24 students were over 18 and eligible for this study. 

Table 1 highlights the demographics of both the CCR students who were included in this 

study and the overall demographics of Site A.  
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Table 1 

 

Enrollment and Demographic Data of Site A 

 

 Male Female Black Hispanic White 

only 

Other 

Total enrollment  58% 42% 3% 2% 93% 2% 

Adult ed. enrollment 66% 34% 28% 22% 46% 4% 

 

Note. 2017-2018 Student data procured from 2019-2020 NCCCS state published metrics, 

staff data procured from site team. 

Site A is considered a small-sized community college in NCCCS. The adult 

education program at Site A had a population of 378 of the total 2,856 students at the 

school in 2019. The adult education students were less equally balanced in their male-

female ratio compared with the overall school gender population. Site A has a 

predominantly White population, but the adult education programs were more balanced 

with nearly equal amounts of Black and Hispanic students.  

Site B is also a community college in the western part of North Carolina. The total 

student enrollment at Site B is 4,258 students. Table 2 highlights the demographics of 

both the adult education students, some of whom are included in this study, and the entire 

community college population demographics of Site B.  

Table 2 

Enrollment and Demographic Data of Site B 

 Male Female Black Hispanic White 

only 

Other 

Total enrollment  56% 44% 5% 3% 82% 10% 

Adult ed. enrollment 67% 33% 34% 26% 32% 8% 

 

Note. 2017-2018 Student data procured from 2019-2020 NCCCS state published metrics, 
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staff data procured from site team. 

Site B is considered a medium-sized community college in NCCCS. The adult 

education program at Site B had 747 students from the total site population of 4,258 

students in 2019. Of those adult education students, approximately 75 were performing at 

HSE levels. Adult education students are less equally balanced in their male-female ratio 

with 30% more male students than female students. In terms of racial makeup, Site B has 

a predominantly White population, but the adult education programs, of which HSE 

participants are included, were more balanced with nearly equal amounts of Black, 

Hispanic, and White students. 

Site C is a community college also located in the western half of North Carolina. 

Site C is in a larger metropolitan area serving more than one North Carolina county. The 

proximity to a larger metropolitan area, along with multiple satellite locations for 

coursework, explains the high enrollment for the college as a whole. Demographic data 

for Site C are articulated in Table 3.  

Table 3 

Enrollment and Demographic Data of Site C 

 Male Female Black Hispanic White 

only 

Other 

Total enrollment  46% 53% 6% 3% 83% 8% 

Adult ed. enrollment 42% 58% 14% 32% 48% 5% 

 

Note. 2017-2018 Student data procured from 2019-2020 NC Community College System 

state published metrics, staff data procured from site team. 

The adult education program at Site C had 1,039 students from the total site 

population of 13,832 students in 2019, and this site is by far the largest of the sites in this 
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study. Of the total adult education students at Site C, approximately 80 students were 

performing at the secondary education functioning level. The adult education students are 

almost as equally balanced in their male-female ratio as the overall site student gender 

population. In terms of racial makeup, Site C has a predominantly White population, but 

the adult education programs are not as imbalanced with more White students, 15% fewer 

Hispanic students, and 18% fewer Black students.  

Site D is a community college located in the foothills region of western North 

Carolina, with a medium-large enrollment. Site D enjoys a location within 20 miles of a 

larger metropolitan center and a more rural and agricultural community. Similar to Site 

C, Site D also serves two counties in the region with two campus locations. Demographic 

data for Site D are illustrated in Table 4.  

 

Table 4 

Enrollment and Demographic Data of Site D 

 Male Female Black Hispanic White 

only 

Other 

Total enrollment  54% 46% 5% 8% 80% 7% 

Adult ed. enrollment 52% 48% 22% 34% 39% 5% 

 

Note. 2017-2018 Student data procured from 2019-2020 NCCCS state published metrics, 

staff data procured from site team. 

The adult education program at Site D had 719 students from the total site 

population of 6,544 students in 2019. Of the total adult education student population at 

Site D, approximately 70 students were performing at the adult secondary level. The 

adult education students are equally balanced in their male-female ratio in both total 

student and adult education population. In terms of racial/ethnic makeup, Site D has a 
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more equally balanced racial composition of Black, Hispanic, and White students. While 

Site D was invited to participate and agreed to conduct the study, they did not provide 

any participant responses for data collection and analysis. 

The fifth site in this study, Site E is a community college located in a large 

metropolitan area of south-central North Carolina with a large enrollment. Site E serves 

one county in the region across seven campus locations. The participants in this study 

included only those students enrolled in programs at the central campus of Site E, 

summarized in Table 5.  

Table 5 

Enrollment and Demographic Data of Site E 

 Male Female Black Hispanic White 

only 

Other 

Total enrollment  41% 59% 30% 12% 45% 13% 

CCR enrollment 38% 62% 31% 45% 14% 10% 

 

Note. 2017-2018 Student data procured from 2019-2020 NCCCS state published metrics, 

staff data procured from site team. 

Site E’s adult education program had 3,303 students from the total site enrollment 

of 18,824 students in 2019. Of the total adult education student population, 

approximately 469 students were performing at the adult secondary level. The adult 

education students are nearly as equally balanced in their male-female ratio as the overall 

site student population. Site E’s overall racial-ethnic makeup has a larger percentage of 

White students, followed by 30% Black/African American students and slightly fewer 

Hispanic/Latinx students. Site E has the most Hispanic adult education students of the 

five sites, which is mirrored in the study participant response rate.  
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Site-Specific Instruments 

The HSE student population in this study is assessed upon entry into the HSE 

program by either their performance on a CASAS Goals or TABE 11/12 math assessment, 

from which the math scores provide the math performance evaluation data of this study. 

Samples of a CASAS Goals performance report are included in Appendix G, and an 

example TABE 11/12 score report is included in Appendix H. The choice of using a 

CASAS Goals or TABE 11/12 assessment for incoming HSE students is the decision of 

the school administering the assessments. Each site in the study providing HSE programs 

uses either the CASAS Goals or the TABE 11/12 test to assess incoming students and 

determine their placement level in the site’s adult education program. The CASAS Goals 

and TABE 11/12 math assessments both provide scored assessments of the students’ 

ability in the math content standard areas defined by the NCCCS ABE or NCCCS ASE 

content standards (NCCCS, 2014). For this study, only the most recent scores from the 

TABE 11/12or CASAS Goals math test were collected from participants. 

The CASAS Goals math assessment measures student mathematical reasoning 

and performance of mathematical problems covering number sense and operations, 

geometry, algebraic thinking, measurement, data analysis, statistics, and probability 

(CASAS, 2020a). Students can take the 1-hour assessment in a computer-based or paper-

based format, depending on their preference and site capabilities. The raw scores from 

the CASAS Goals math assessment are converted to a scale score, which determines the 

student’s placement in the adult education program. According to Karontonis and Serici 

(2006, as cited in Jacobsen, 2020), cut scores were determined for each NRS level via the 

Bookmark method. Classification accuracy of 82% and classification consistency of 
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72.5% were determined using Rudner’s (2001, as cited in Jacobsen, 2020) item response 

theory method by the instrument developers. Internal consistency using Cronbach’s alpha 

ranged from 0.80 to 0.87 across the four CASAS Goals math test forms (J. Jacobsen, 

personal communication, May 6, 2021). Item reliability using WINSTEPS ranged 

between 0.98 and 0.99, and “unknowable true reliability lies somewhere between the real 

and the model reliability” (J. Jacobsen, personal communication, May 6, 2021; Linacre, 

2016, as cited in Jacobsen, 2020).  

The CASAS Goals math assessment groups ability levels in increasing 

alphabetical order from ability Level A as the lowest test difficulty level, followed by B, 

C, and D. Ability Level D test forms are the highest difficulty in the CASAS Goals math 

test (CASAS, 2021). For a student to qualify for placement in an HSE program, they 

must earn scores in the ASE range with scale scores of 236 and above on the Level C or 

Level D test forms (CASAS, 2021). Students who score at least a 236 scale score on the 

math portion of the CASAS Goals math assessment are considered capable of performing 

high school, ASE-level math. Adult education students enrolled in HSE programs at each 

site were eligible to participate in this study. 

The TABE 11/12 assessment similarly measures student academic skills in 

several subject areas including reading, math computation, applied math, language, 

vocabulary, and spelling. The TABE 11/12 test measures a student’s ability in the four 

operations (addition, subtraction, multiplication, and division), in addition to fractions, 

percent, and exponents. The applied math test measures a student’s ability in a “real 

world” or applied setting such as household funding, recipes, repair tasks, etc. The TABE 

11/12 is administered in five different ability level groupings or forms which are in 
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decreasing alphabetical order. The lowest difficulty level of the TABE 11/12 test is 

denoted as L (literacy); the next highest ability level is E (easy), followed by M 

(medium), D (difficult), and A (advanced) as the highest ability level (DRC, 2019a). 

Students are considered to be performing math at the high school level or ASE level 

when they score a 657–800 on the A level test (DRC, 2019a). Those students scoring 657 

or more on an A level TABE 11/12 test were enrolled in HSE programs at their 

respective sites and were eligible for participation in this study. Limitations of the TABE 

impacting data analysis are discussed in Chapter 5. 

The TABE 11/12 math test includes 35 math application items, including 

estimation and computations of time, distance, weight, etc. The TABE 11/12 math tests 

were developed through a comprehensive review of the OCTAE CCR content standards 

to determine common educational goals for the skills assessed and knowledge and skills 

emphasized, as applied to the adult population (DRC, 2017; U.S. Department of 

Education, 2020). Content validation was conducted to ensure reduced construct 

irrelevant variance and minimized construct underrepresentation (DRC, 2017). 

Differential item functioning analyses, as part of rigorous item analyses, ensured 

measures of irrelevant items were avoided. The reliability coefficient using Cronbach’s 

alpha ranged from 0.75 to 0.94 for TABE 11/12 mathematics of either online or paper-

and-pencil, considered psychometrically acceptable for assessments of a 35-item length 

(Cronbach, 1951). Online TABE 11/12 math assessments are administered by the DRC 

Insight (DRC, 2018).  

Research Instruments 

The MARS 30-item (Suinn & Winston, 2003) provides a shorter and equally 
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reliable alternative to the original 98-item MARS by Richardson and Suinn (1972) and is 

included as utilized for this study in Appendix A. The MARS 30-item contains 30 items 

that ask participants to rate their level of discomfort or anxiety using a 5-level Likert 

scale. The MARS 30-item was developed to provide a shorter MARS when utilizing the 

98-item MARS is inappropriate, such as when a shorter instrument is needed or when 

testing time is limited (Suinn & Winston, 2003). The MARS 30-item used a Cronbach 

alpha of 0.96, which indicates a high level of internal consistency (Cronbach, 1951). 

Additionally, the test-retest reliability for the MARS 30-item was 0.90 (p < 0.001; Suinn 

& Winston, 2003). The MARS 30-item contains 30 items that include questions about 

levels of anxiety when performing math tasks in typical nonacademic contexts, observing 

others performing tasks, thinking about possible math tasks, or anticipating being 

assessed at math (Suinn & Winston, 2003). The validity at 1-week intervals using 

Pearson correlation was r = 0.92 and r = 0.94 (p<0.001; Suinn & Winston, 2003). 

Validation of MARS 30-item scores indicated an inverse correlation to math grades with 

r = -0.41 (p < 0.001; Suinn & Winston, 2003). 

The MARS 30-item is scored using a fully anchored 5-point Likert scale, with a 

possible score range of 30-150 for the 30-item instrument. Scoring for the 30-item 

instrument provided by the researcher suggests scores falling above the 75% level, along 

a normative percentile curve, would be categorized as eligible for intervention. A 

participant with a raw score of 78 or greater falls along the > 75% curve. For this study, 

participant math anxiety levels greater than 75% are interpreted as math-anxious, while 

participants scoring less than 75%, with a score of less than 78, are interpreted as not 

math-anxious (Ashcraft & Kirk, 2001).  
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The MSES used in this study is a quantitative survey instrument measuring nine 

content areas of math to be completed by participants self-evaluating their abilities in two 

hypothetical contexts: math classroom and math test (Appendix B). The MSES generates 

quantitative math self-efficacy data with an individual classroom or test context score 

range of 9 to 45 using a 5-point Likert scale of 1 (not at all confident) to 5 (very 

confident; Nielsen & Moore, 2003). Total math self-efficacy scores are obtained by 

totaling the response numbers from both classroom and test contexts and deriving a 

sample mean score range of 18-90, averaged along a normal curve with four quartile 

ranges of 0-25, 26-50, 51-75, and 76-100 percentiles. The two contexts of the 9-item 

MSES demonstrated strong internal consistency reliability through Cronbach’s alpha = 

0.93. Internal reliability in each MSES context of MSES class and MSES test had 

Cronbach alphas of 0.86 and 0.90 respectively.  

Demographic survey data collected include age, gender, race, years since 

participant last attended a secondary or elementary formal school, and years since 

participant had taken a math class. Responses to the demographic gender item included 

three responses of male, female, and nonbinary. Participant response options to the survey 

item of age included the month and year of birth, which was calculated based on the date 

of data analysis. Response options for race/ethnicity included White/Caucasian, Black/ 

African American, Hispanic/Latinx, AAPI, and Other/Mixed Race. The categories for 

race/ethnicity closely align with the categories used in the NCCCS demographic data for 

adult education students. Participant responses to years since attending secondary or 

elementary formal school and years since having taken a math class were provided in 

continuous numerical values. Participants were encouraged but not required to answer all 
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the demographic items on the survey to aid data analysis. It is possible concerns about 

anonymity may have existed; therefore, participants were reminded no identifying data 

were collected as part of this study.  

Data Collection Procedures 

To prepare for conducting the study, I earned a CITI certification to comply with 

standards related to Human Research and the Responsible Conduct of Research for 

Doctoral Learners (CITI Program, 2021). As part of my Application to Utilize Human 

Subjects to the IRB at Gardner-Webb University, my CITI certification and application 

materials were submitted and exempt approval was granted. Approval was also sought 

from each of the five study sites to approach HSE students for participation in research. I 

contacted the directors of CCR or HSE programs through email or phone and was granted 

permission outright by the director at three sites and was directed to apply to the site IRB 

for permission to conduct research with adult HSE students at two sites. A copy of the 

invitation to participate is included in Appendix I. After gaining approval to conduct 

research from all sites, I met with all CCR program directors in person, except for two 

sites, and explained the purpose and scope of the study, the materials, data collection 

activities, and timeline for the study. Approval certificates are included in Appendices E 

and F for Sites C and E respectively. To assist with disseminating study information to 

the instructors, I created two videos explaining the study materials to instructors and 

another video explaining in more simple terms the study to students. Per Gardner-Webb 

University policy, the participants were not compensated; however, study participants 

accrued attendance hours for the time taken during class to complete the study 

instruments and surveys. Each HSE class instructor or program coordinator provided the 
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quantity of instrument packet copies sufficient to HSE student enrollment at the site. I 

provided informed consent forms (Appendix J) to be signed by study participants before 

instructors were to distribute the coded data collection instrument packages.  

Hard copies of the survey instruments (demographic survey, MARS 30-item, and 

MSES) were provided in coded, sealable manilla envelopes for participants to complete 

in class, place in the envelopes, seal, and return to the class instructor. I provided 

classroom instructors with a checklist on each coded survey instrument package to 

summarize materials completed and enter test scores. Each site was given a number of 

instruments based on the suggested number of participants, coded with the letter of their 

site (i.e., A for Site A), and a number ranging from 1-96 to denote the number of 

participants. After 2 weeks, I reminded instructors to request participants to complete the 

surveys and instruments for collection the following week and arranged a mutually 

convenient time to collect completed survey instrument packets. It was the responsibility 

of the instructor to collect CASAS Goals or TABE math assessment scores for each 

participant who completed a survey package to be included on the package code sheet 

provided to instructors. I did not need to utilize a research assistant at any site to collect 

completed instrument responses or CASAS Goals or TABE math assessment data; the 

class instructor acted as a research assistant. In Watts (2011) and Helming (2013), site-

based research assistants provided support in administering the instruments and data 

collection.  

For CASAS Goals and TABE math assessment scores, the test form and the level 

(test Levels A/B, C, or D and test Levels E, M, D, or A respectively) were not recorded; 

only the scale score used for placement or promotion was recorded. Participants were 
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encouraged to document their participant code so they could receive their MARS 30-item 

and MSES scores anonymously after analysis. MARS 30-item and MSES scores were 

provided to instructors via the participant code if requested. No identifying data other 

than the site participant were attached to the MARS 30-item, the MSES, the demographic 

survey, or the CASAS Goals or TABE math assessment scores. Participants were 

encouraged to be honest on the survey instruments due to the anonymous process of data 

collection. They were assured no identifying data were collected on any of the 

instruments, and TABE or CASAS Goals math assessment results included only student 

score and codified identifier.  

It was anticipated, with two independent predictor variables of math anxiety and 

math self-efficacy levels, in order to have a medium effect size of 0.15 (f2 = 0.15), with 

an 𝛼 error probability = 0.05, and a confidence level (1-𝛽 error probably) = 0.95, a total 

sample size of at least 184 would be needed to provide valid results from a total 

population of 722 (Raosoft, 2021). This sample size was not achieved, as discussed in 

additional limitations in Chapter 5. The analysis used to determine the sample size for 

this study and population sample is included in Appendix K. 

A proposed study timeline including the steps described above and an estimated 

time frame for each step is included in Figure 4 and guided the collection of data at each 

of the sites. 
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Figure 4 

Math Anxiety, Math Self-Efficacy, Math Performance Quantitative Study Timeline

 

The proposed study timeline illustrated in Figure 4 assumed Gardner-Webb 

University IRB approval turnaround time of approximately 1 month, which occurred 

along a shorter time frame of 2 weeks. Additionally, the proposed study timeline assumed 

the traditional CCR program academic year intake increases for the fall semester, starting 

in mid- to late-August, and took advantage of program enrollment increases in mid-

August. During late July, August, and September, the researcher provided the necessary 

introductions at each site to ensure instructors were comfortable with the study protocols 

and data collection activities. Ongoing support for each of the five sites was provided 

through phone or email. Data collection was conducted bi-weekly for 4 weeks to allow 

for any delays from incoming program participants. Data analysis was conducted after all 

data from the five sites were collected and entered into an Excel spreadsheet for direct 

importation into SPSS (IBM, 2021).  

Alignment Table to Research Questions 

To help provide clarity of how the different measurement instruments used in this 

study align to the research questions, I have provided a table for each research question in 
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Tables 6, 7, and 8. Table 6 aligns Research Questions 1 and 2, the traits to be measured as 

part of the research question, and the research instrument to be used to gather data 

relevant to the trait and research question. For space within the tables, CASAS Goals and 

TABE 11/12 have been abbreviated to CASAS and TABE, respectively. 

Table 6 

 

Alignment Table of Research Questions 1 & 2, Instruments, and Analysis Methods 

 

RQ 1: What is the relationship between math anxiety, math self-efficacy, and math performance in HSE 

students? 

 

RQ 2: Which factor had a greater impact on HSE student math performance: math anxiety or math self-

efficacy? 

Trait Instrument Data collected Data analysis process 

Mathematics 

anxiety level 

MARS 30-item (Suinn & Winston, 

2003) 

 

Student 

responses to 

MARS 30-item 

Quantitative data on 

math anxiety levels (30-

item 5-point Likert 

scale, 30-150, along 

normative percentile 

curve) 

 

Math self-efficacy 

level 

MSES (Nielsen & Moore, 2003) 

 

Student 

Responses to 

MSES 

18 item (two context 9-

item, 5-point Likert 

scale, 18-90, along 

normative percentile 

curve) 

 

Math performance CASAS or TABE math assessment 

scaled scores. 

 

Aligned to NRS Levels 5-6. NRS Lvl 

5 is low, NRS Lvl 6 high. 

CASAS or 

TABE Math 

assessment data 

CASAS scale scores: 

low 225-235, high 

≥236.  

 

TABE scale scores: low 

596-656, high 657-800. 

 

According to the alignment of research questions to instruments and data analysis 

methods in Table 6, there are two relationships and degrees of significance of 

relationships explored through Pearson correlation analysis to answer Research Questions 

1 and 2 (Urdan, 2017). It was anticipated either math anxiety or math self-efficacy had a 

greater relationship (correlation) to the math performance of HSE students. Identifying 

this relationship answered Research Question 2, “Which factor had a greater impact on 
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the math performance of HSE students: math anxiety or math self-efficacy?” Because the 

same analysis answered Research Questions 1 and 2, a separate alignment table is not 

provided. To address Research Question 3, which seeks to find the differences in math 

anxiety levels across gender, age, or race groups, I provide Table 7.  

Table 7 

 

Alignment Table of Research Question 3, Instruments, and Analysis Methods 

 

RQ 3: How does math anxiety differ across gender, age, and race groups? 

Trait Instrument Data collected Data analysis process 

Age, math anxiety 

levels 

 

Gender, math 

anxiety levels 

 

Race, math anxiety 

levels 

MARS 30-item (Suinn & Winston, 

2003) 

 

Demographic survey 

Student 

responses to 

MARS 30-item 

 

Age, gender, 

race data from 

Student 

Demographic 

Survey 

ANCOVA: 

Math anxiety levels + 

age covariate 

 

Math anxiety levels + 

gender 

 

Math anxiety levels + 

race 

 

Math performance CASAS or TABE math assessment 

scaled scores. 

 

Aligned to NRS Levels 5-6. NRS Lvl 

5 is low, NRS Lvl 6 high. 

CASAS or 

TABE math 

assessment data 

CASAS scale scores: 

low 225-235, high 

≥236.  

 

TABE scale scores: low 

596-656, high 657-800. 

 

Table 7 aligns the data collected using the specified instruments to answer the 

question, “How does math anxiety differ across gender, age, and race groups?” The 

gender, age, and race data were collected using a demographic survey. The math anxiety 

level data were collected using the MARS 30-item instrument and were analyzed for their 

effect on student math performance as measured by the TABE 11/12 or CASAS Goals 

math assessment (CASAS, 2021; DRC, 2018; Suinn & Winston, 2003).  

Table 8 aligns Research Question 4, “How does math self-efficacy differ across 

gender, age, and race groups,” with the data collection instrument, data, and analysis of 

this study.  
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Table 8 

 

Alignment Table of Research Question 4, Instruments, and Analysis Methods 

 

RQ 4: How does math self-efficacy differ across gender, age, and race groups? 

Trait Instrument Data collected Data analysis process 

Age, math self-

efficacy levels 

 

Gender, math self-

efficacy levels 

 

Race, math self-

efficacy levels 

MSES (Nielsen & Moore, 2003) 

 

Demographic survey 

Student 

Responses to 

MSES  

 

Age, gender, 

race data from 

Student 

Demographic 

Survey 

ANCOVA: Math self-

efficacy levels + age 

covariate 

 

Math self-efficacy 

levels + gender  

 

Math self-efficacy 

levels + race 

 

Math performance CASAS or TABE math assessment 

scaled scores. 

Aligned to NRS Levels 5-6. NRS Lvl 

5 is low, NRS Lvl 6 high.  

CASAS or 

TABE Math 

assessment data 

CASAS scale scores: 

low 225-235, high 

≥236.  

TABE scale scores: low 

596-656, high 657-800. 

 

In Table 8, the MSES was used to collect data on student self-efficacy in both 

classroom and test contexts (Nielsen & Moore, 2003). The student demographic survey 

collected data on student gender, age, and race. I performed an ANCOVA to determine if 

there are differences in student math self-efficacy among groups of different genders and 

races/ethnicities using age as a covariate (CASAS, 2021; DRC, 2018.) The rationale for 

using age as a covariate was the broad range of ages in study participants, as 

nontraditional students in the smaller sample size (N=55), which ranged from 18 to 69 

years of age (U.S. Department of Education, NCES, 2020). 

The purpose of conducting an ANCOVA was to provide between-group 

differences in math anxiety or math self-efficacy levels (Urdan, 2017). The ANCOVA 

compared the independent variables of student gender, race/ethnicity, and the covariate of 

age on the dependent variables of math anxiety levels via the MARS 30-item and math 

self-efficacy levels via the MSES instruments. If there were differences in math anxiety 
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or math self-efficacy levels between the demographic groups, conducting an ANCOVA 

would have determined which group exhibits more math anxiety or less math self-

efficacy in the Beta analysis, as indicated by statistical significance. Understanding which 

demographic has greater levels will guide future studies examining either math self-

efficacy or math anxiety for different groups of students.  

Data Analysis, Statistical Methods 

I performed two analyses: (a) a Pearson correlation to measure the relationship of 

math anxiety levels and math self-efficacy levels to CASAS Goals or TABE math 

performance; and (b) an ANCOVA using independent variables of age, gender, and race 

on math self-efficacy levels and math anxiety levels respectively. The independent 

variable of age was a continuous variable provided by participants in the form of 

month/year. While age groupings may align with the NCCCS adult education student 

demographic categories, this study collected sample data that did not present naturally 

occurring age groups (NCCCS, 2019a). The independent variable of gender included 

three possible values: male, female, and nonbinary. The independent variable of 

race/ethnicity included five possible values of White/Caucasian, Black/African 

American, Hispanic/Latinx, AAPI, and Other/Mixed Race. The independent variable of 

“other” can include participants who identify as Native American, Alaskan Native, or any 

combination of more than one race. Independent variable data were provided voluntarily 

through participant responses to the demographic survey and were dependent on 

participant self-identification to the values presented.  

Data for independent variables of the MARS 30-item score and MSES score were 

provided by participant responses to each of the measurement instruments. The MARS 
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30-item data generated quantitative math anxiety measurement data with a range of 30-

150 on the 30-item 5-point Likert scale instrument (Suinn & Winston, 2003). Ashcraft 

and Kirk (2001) organized score ranges as follows: high ≥ +1 SD of 𝑋, medium ±0.5 SD 

of 𝑋, and low ≤-1 SD of 𝑋, with 𝑋 denoting sample mean. However, the publisher of the 

MARS 30-item suggests scoring Parts I and II as a combined score along a normative 

curve, with interventions for students scoring at the 75th percentile and above, effectively 

a raw score ≥ 78 (Suinn & Winston, 2003). 

The independent variable of math self-efficacy was measured through the use of 

the MSES (Nielsen & Moore, 2003). The MSES is an 18-item survey designed to 

measure perceived math competence at the lower ASE level of math curriculum in two 

hypothetical contexts: a math classroom and a math test (Nielsen & Moore, 2003). 

Participant self-efficacy was measured across nine content areas using a 5-point Likert 

scale; the survey can be administered alone or as originally intended, as two separate 

instruments to measure participant math self-efficacy in either of the two contexts of 

math classroom context and math test. Each individual context MSES generates 

quantitative math self-efficacy data with a score range of 9 to 45 using a 5-point Likert 

scale of 1 = not at all confident to 5 = very confident, hence a combined range of 18-180 

provides total math self-efficacy scores (Nielsen & Moore, 2003). A combined MSES 

score for both math classroom and math test contexts can be scored using a normative 

percentile curve along four quartiles 0-25, 26-50 51-75, 76-100, with a median score of 

54 across both contexts (Nielsen & Moore, 2003). A confidence lower than 54 would 

indicate sufficiently low math self-efficacy as to warrant intervention to ameliorate low 

levels of confidence in ability (Nielsen & Moore, 2003).  
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The dependent variable data of CASAS Goals or TABE 11/12 performance scores 

were provided by a site-administered math assessment portion of the CASAS Goals or 

TABE math assessment. These two math assessments were administered to all 

participants in their respective HSE programs as part of the intake, placement, and 

promotion process. The CASAS Goals and TABE 11/12 math assessment scores provide 

HSE programs with quantitative math performance data organized into ranges of low, 

medium, and high levels of math skill sets. CASAS Goals math assessment scale scores 

are organized in two levels of NRS Level 5, high-intermediate 226-235, and NRS Level 

6, ASE ≥ 236 (CASAS, 2021; NRS, 2019). The TABE 11/12 scale math assessment 

scores are organized based on the TABE 11/12 scale scores for NRS Levels 5 and 6, ASE 

grade-level equivalents of 9 (low), 10, (low-intermediate), 11 (high-intermediate), and 12 

(high; DRC, 2019a). For this study, all math assessment scale scores were used in their 

continuous data form for data analysis.  

Validity and Reliability of Site-Specific and Research Instruments 

To ensure validity and reliability in the data collection, instruments used have 

proven validity and reliability through independent analyses. According to CASAS 

(2021), the CASAS Goals tests have undergone rigorous statistical validity and reliability 

measures to ensure their rigor in accurate student assessment as reviewed earlier. CASAS 

Goals also ensures an item response theory in their item bank construction and tests 

(CASAS, 2020b). Similarly, as reviewed earlier, the DRC assures reliability and validity 

of the TABE 11/12 tests using multiple item reviews for each test question, which were 

also field tested and analyzed to confirm the questions’ measurement properties (DRC, 

2019b).  
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The MARS 30-item used a Cronbach alpha of 0.96, which indicates a high level 

of internal consistency. Additionally, the test-retest reliability for the MARS 30-item was 

0.90 (p < 0.001; Suinn & Winston, 2003).  

Nielsen and Moore (2003) conducted an analysis on the MSES on a sample of 

302 Australian high school students. This demographic of high school student academic 

level would be similar to the student academic levels found in most HSE programs; 

therefore, a discussion of the results is relevant to the study population. In their study, 

Nielsen and Moore determined internal reliability for the two domains of math class self-

efficacy and math test self-efficacy achieving Cronbach alphas of 0.86 and 0.90 

respectively. The MSES indicated strong statistical significance of score convergent 

validity in both classroom and test contexts (Nielsen & Moore, 2003).  

The researcher-developed demographic survey asked study participants their age 

(a continuous variable), gender (male, female, nonbinary), race/ethnicity (White/ 

Caucasian, Black/African American, Hispanic/Latinx, AAPI, and Other/Mixed Race), 

years since last enrolled in either public or private school, and years since last school 

math class.  

Ethical Issues 

To promote ethical behavior, no potential study participants were coerced into 

participating in the study by either the researcher or the classroom instructor. The 

classroom instructor did not benefit from assisting in the data collection process but may 

benefit from the results, which may aid to inform their instructional practices. As this is 

not an experimental design, there was not a control or experimental group with potential 

benefits to only one group. Incentives for participation, such as a gift card, were not used, 
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as gift cards may be construed as undue influence or pressure on the student to participate 

(Creswell & Creswell, 2018).  

To ensure the privacy of the participants, no identifying data were collected from 

the students and any identifiers attached to the CASAS Goals or TABE 11/12 assessment 

scores were eliminated. Each site remained anonymous as well, only identified as a code 

of A-E with individual participants provided a number after the code to assist in future 

retrieval of data. No master list of student names was provided. Site codes and raw data 

are kept in a secure file cabinet in the researcher’s private office and will be for 5 years, 

after which all data will be destroyed.  

Concern for participants’ emotional well-being was taken into consideration when 

administering the instruments. It is possible the exercise of completing the MARS 30-

item or MSES generated anxiety or produced negative emotions in the participants 

simply through the process of participating in the study. It was suggested any participant 

who felt feelings of anxiety or negative emotions during participation was able to stop 

immediately, without any penalty or consequence. Additionally, participants may have 

experienced survey fatigue. To counter-balance possible survey fatigue, classroom 

instructors were advised to randomize survey order and to allow participants breaks 

between surveys, if desired. If preferable, participants were encouraged to complete one 

survey in class 1 day and complete the remaining survey(s) in class the following day. I 

am not aware if this was implemented as I was not present at each of the sites for survey 

administration.  

Classroom instructors or program coordinators who retrieved CASAS Goals or 

TABE math score data are typically able to access student math performance scores to 
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inform classroom instruction of student ability level, and no special permissions were 

necessary to enable the collection of math assessment scores. All raw data collected from 

the participants will be destroyed after 5 years.  

Expected Results 

Based on a similar study conducted 10 years ago by Watts (2011), it was expected 

student math performance scores were greater when the variable of math self-efficacy is 

higher and math anxiety level is lower; similarly, data analysis is expected to reveal a 

stronger correlation of one of the two constructs on math performance. It was unclear if 

gender differences in adult student math self-efficacy persisted as some studies conducted 

on younger, elementary, or secondary school-aged children suggested (Kranzler & 

Pajares, 1997; Meece et al., 1990; Noddings, 1996; Pajares, 2002b). There were data to 

suggest all age groups, genders, and races experiencing math anxiety had experienced 

low levels of math self-efficacy. 

Across all demographic groups, it was expected math anxiety intervention levels 

(< 75 percentile) had a negative effect on math performance scores. Similarly, lower 

math self-efficacy levels (< 54) yielded a negative effect on math performance, while 

higher (> 54) levels of math self-efficacy were expected to have a positive effect on math 

performance (Haciomeroglu, 2017; Huang et al., 2018; Meece et al., 1990). What was 

hoped to be discovered were statistically significant differences < 0.05 (𝛼=0.05) in math 

anxiety or math self-efficacy levels among different ages, genders, or races/ethnicities. 

Any significant differences discovered would have warranted further discussion on 

different approaches by educators.  
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Summary 

While the reviewed literature indicates variations in relationships between math 

anxiety levels and math self-efficacy levels to math performance, understanding the 

relationship specific to adult HSE students will enlighten CCR programs of identified 

factors negatively influencing math performance, projecting math performance for HSC 

attainment. The goal in education is to help students learn, and having quantitative data to 

guide programs on how learning is affected benefits students and communities through 

increased student outcomes. 
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Chapter 4: Results 

Research Purpose and Study Sample 

The purpose of this study was to explore the relationship of math anxiety and 

math self-efficacy on the math performance of HSE students. Understanding the impact 

of math anxiety or math self-efficacy on the math performance of HSE students can be 

projected to affect the ability of the HSE students to meet the HSE or adult high school 

math graduation requirements. Further, communities across the U.S. are striving to 

increase high school graduation rates for local economic betterment (Murnane, 2013, 

Rose, 2013). Adult education and HSE program providers will benefit from the result of 

this study and will have specific data to inform their instruction of HSE math students.  

Understanding the two constructs impacting student math performance, math 

anxiety and math self-efficacy, quantitative survey data were gathered from four 

community college sites in the western North Carolina region. As discussed in Chapter 3, 

these sites were chosen for their proximity to the researcher as a convenience sample and 

their HSE program enrollment population. The survey data were gathered directly from 

adult students while attending their HSE math classrooms during August and September 

of 2021. All the study participants completed paper-based survey instruments and signed 

informed consent forms, and math scores were provided directly to the researcher by 

research assistants at each site.  

Each of the five sites invited to participate in the study provide HSE programs, 

which included AHS participants. The study focused on those adult students over the age 

of 18 who enrolled in an HSE program and were placed in the adult secondary-level math 

class based on their performance in a placement assessment. Each of the sites used either 
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the CASAS Goals or the TABE 11/12 standardized adult education assessment as the 

method to determine student placement in their program. Students operating at the ABE 

level, which is operationally considered below ASE, were not the target participants in 

this study.  

For this study, five sites were approached to participate, one of which declined 

participation and was replaced by a different, larger site. The design of the study was 

proposed in the spring of 2021. The general education community assumption was 

COVID-19, the disease resulting from infection of the novel coronavirus or SARS-CoV-

2, would have abated to the extent full in-person classroom instruction would resume at 

all sites; however, SARS-CoV-2 infection rates in the fall of 2021 did not abate 

sufficiently to encourage a complete return to in-person instruction for students and 

instructors, and some variation of remote instruction continued, with only a partial return 

to in-person HSE classroom instruction (Jaschik, 2021; NCCCS, 2021). Student 

attendance at in-person math classes negatively impacted data collection at three of the 

sites due to the limitation of a paper-based instrument necessitating in-person study 

participants. Since Gardner-Webb University IRB approval for this study was contingent 

on a paper-based data collection format, study participation was further limited to those 

enrolled and attending in-person instruction (Gardner-Webb University, 2021).  

Data Collection Procedure 

To prepare for data collection, survey packet envelopes were assembled which 

included the following: an Invitation to Participate, an Informed Consent, a stamped copy 

of an Informed Consent, a copy of a data collection organizer sheet with space for test 

scores, the MARS 30-item instrument, and the MSES instrument. All envelope contents 
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and the exterior of the envelope were coded with the letter of the site and a sequential 

number from 1 to n, depending on the perceived number of participants at the site to 

ensure participant anonymity. Sites were approached in late July after Gardner-Webb 

University IRB approval, with an additional site approached in late August. When a site 

agreed to participate or approved my conducting the study with the study sample 

population, I met with each of the program directors to discuss the purpose of the study 

and what the study would entail for data collection. After meeting with the individual 

sites, I provided enough coded survey packets for the size of their program, as provided 

to me by each of the program directors. Each site retained the survey packets for a 

minimum of 2 weeks and a maximum of a month to aid in completion by study 

participants. To aid in the dissemination of information for both the classroom instructors 

and the students, two videos were created explaining the forms and information needed. 

The video links were sent to sites that felt they would be beneficial for students or 

instructors/coordinators. Site directors explained the study to classroom instructors and/or 

coordinators. Video links provided in emails were provided, if requested, to the 

classroom instructors and coordinators by the site program director. Classroom 

instructors and coordinators at each site were responsible for administering the surveys to 

participants. Table 9 summarizes site survey distribution and participation. 
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Table 9 

 

Site Survey Distribution and Participation 

 

Site Survey packets distributed Complete survey packets returned 

Site A 20 8 

Site B 10 8 

Site C 60 11 

Site D 10 0 

Site E 96 45 

Total 196 73 

  

Note. Incomplete survey packets did not include signed informed consent and were 

destroyed. 

Among the five sites, a total of 196 survey packets were assembled and 

distributed. A total of 78 packets were returned to the researcher for analysis and 

inclusion in this study. Not all survey packets included all of the information requested, 

and the six missing informed consent or completed survey instruments were discarded as 

they did not provide permission or data for analysis. Seventy-two survey item packets 

form the participant sample for this study. A minor few of the 72 study participants did 

not answer every item on both instruments, either through discomfort or through 

carelessness; however, the IBM SPSS software accounted for any missing responses in 

its analysis of math self-efficacy, math anxiety, and math performance data provided 

(SPSS, 2021). If enough responses were missing from the data, the SPSS software 

removed the entire dataset at the stepwise phase of analysis, thereby eliminating any 

skewed or invalid data results (SPSS, 2021). Therefore, in regression and ANOVA 

analysis further in this chapter, total valid datasets are indicated as N = n and may vary 

according to complete data received. Similarly, the discussion of data analysis pertaining 

to math performance only includes the datasets from participants where a math 



  

 

93 

performance score was provided to the researcher. Site D returned zero survey packets 

and was not included in further site discussions.  

Demographic Data 

Study participants were asked to complete a 5-question demographic 

questionnaire (Appendix C), which asked participants to self-identify age in birth 

month/birth year, gender, and race/ethnicity. Race/ethnicity identification was identified 

in the following five categories: White/Caucasian, Black/African American, Hispanic/ 

Latinx, AAPI, and Other/Mixed Race. The race/ethnicity distribution per site is included 

in Table 10. 

Table 10 

 

Study Sample Distribution by Race/Ethnicity 

 

Site White/ 

Caucasian 

Black/African 

American 

Hispanic/

Latinx 

AAPI Other/ 

Mixed Race 

Site A 8 0 0 0 0 

Site B 6 1 1 0 0 

Site C 8 0 1 0 2 

Site E 6 15 19 2 2 

Total 28 16 21 2 4 

 

Note. One participant at Site E declined to identify race/ethnicity. 

Sites A, B, and C of this study comprised a largely White/Caucasian population at 

79% representation for those three sites; the overall study sample becomes more diverse 

by the inclusion of Site E. Site E, which included more Hispanic/Latinx ethnic 

identification at 48% of Site E’s total participants, also included most of the 

Black/African American study sample population except one. Black/African American 

representation is missing entirely from the study sample of Sites A and C. Overall, the 

sites that participated in this study were majority White/Caucasian at 52%, with 
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Hispanic/Latinx at 29% represented, followed by Black/African American participants at 

22% representation. The two smallest racial/ethnic identities of this study sample were 

AAPI at 2% and Mixed Race/Other at 4% representation. Participant gender was 

provided as either male, female, or nonbinary. Participant distribution is articulated in 

Table 11.  

Table 11 

Study Sample Distribution by Gender 

Site Male Female Nonbinary 

Site A 4 4 0 

Site B 4 4 0 

Site C 7 4 0 

Site E 32 12 1 

Total 48 24 1 

 

All study participants self-identified their gender on the demographic survey 

instrument as three possible categorical entries: male, female, and nonbinary. Gender 

distribution among Sites A and B was balanced. Sites C and E had a larger proportion of 

male study participants than females, with a ratio of 8:3, male to female. Site C had the 

only nonbinary identified participant of the study. To calculate age, participants were 

asked to provide their month and year of birth. The study sample distribution is included 

in Table 12 (Robinson & Leonard, 2019).  
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Table 12 

Study Sample Distribution by Age Group 

Site 18-25 25-34 35-44 45-54 55+ 

Site A 4 0 2 0 1 

Site B 3 1 3 0 1 

Site C 3 4 4 0 0 

Site E 12 13 7 9 4 

Total 22 18 16 9 6 

 

Note. One participant declined to provide age. 

Age groupings in Table 12 are provided as descriptive data for similar groupings 

used in HSE and ABE demographic metrics which are published annually by NCCCS. 

The age groupings in Table 12 are merely a reference point; analysis of the relationship 

of math anxiety, math self-efficacy levels, and math performance was performed on the 

continuous data of numerical age. The majority of participants in the study sample across 

all sites were in the age range of 18-25 years old. This age is considered the 

nontraditional student, although there were study participants who fell in the highest age 

range of 55 years old and older (U.S. Department of Education, NCES, 2020). 

Participants ranged in age from 18 to 69.  

Research Questions 

The quantitative survey data gathered from the 72 study participants were 

analyzed to answer the following research questions:  

1.  What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2.  Which factor had a greater impact on HSE student math performance: math 

anxiety or math self-efficacy? 

3.  How does math anxiety differ across gender, age, and race groups?  
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4.  How does math self-efficacy differ across gender, age, and race groups? 

Data Analysis 

Raw survey responses were converted into quantitative data as a numerical value 

and entered into an MS Excel spreadsheet for final importation into the SPSS software. 

MARS 30-item data were entered as scores per survey item with values from 1 to 5 along 

a 5-point Likert-like scale. MSES data were entered as numerical values per survey item 

with values from 1 to 5 along a 5-point Likert-like scale. In both survey instruments, total 

survey instrument response values of each participant were used as the quantitative data 

to be analyzed. Data analysis was then conducted using SPSS software using Pearson 

correlation analysis followed by a stepwise regression method of data removal to address 

the gaps in data to retain as much of the data as possible (IBM, 2021). Regression 

analysis for Research Questions 1 and 2 and an ANCOVA for Research Questions 3 and 

4 were conducted from raw data entered into an Excel spreadsheet from demographic, 

MARS 30-item, and MSES survey instruments (Lund Research, 2013; SPSS, 2021).  

Demographic Survey Instrument Data 

Participants entered their responses to the 5-question demographic survey 

instrument in numerical and categorical selections (Appendix C). Demographic survey 

items included the birth month and year as numerical entries, gender and race/ethnicity as 

categorical selections, date of last math class, and date of last time in school as numerical 

month and year entries. The latter two demographic survey items were not relevant to the 

research questions of this study and largely provided invalid responses from the study 

participants. Data collected from these two survey items were not included in the data 

analysis. 
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Demographic Data Conversion to Quantitative Values. For quantitative 

analysis of demographic survey item responses, participant responses on the demographic 

survey instrument were converted to a numerical value. Gender responses were converted 

to 1 = male, 2 = female, 3 = nonbinary. Race/ethnicity selections were converted to 1 = 

White/Caucasian, 2 = Black/African American, 3 = Hispanic/Latinx, 4 = AAPI, and 5 = 

Other/Mixed Race. Age was provided as numerical month and year and calculated by 

converting month and date to a consolidated mm/yyyy data value and subtracting the date 

in mm/yyyy format from the current date of the data analysis in mm/yyyy format with the 

value of 09/2021(Robinson & Leonard, 2019). The date of the last math class was 

provided as numerical month and year; the date of the last time attending school was 

provided similarly as numerical month and year. Participants offered varying 

understandings of the dates to be provided. Some provided the current mm/yy for their 

math class, no dates, or a past date. Considering the varying responses and since neither 

the date of the last math class or the date of the last school attendance address the 

research questions, these data were excluded from data analysis. 

MARS 30-Item Survey Instrument Data 

Study participants provided responses on the MARS 30-item via selection along a 

5-point Likert-like scale (Suinn & Winston, 2003). Responses to survey items included 

“not at all,” “a little,” “a fair amount,” “much,” and “very much.” Participants were asked 

hypothetical situational questions about their feelings of anxiety in the context of varying 

situations. Situations included classroom activities such as “being given a pop quiz in 

math class,” “taking an examination (quiz) in a math course,” and “being given a 

homework assignment of many difficult problems which is due the next math class.” 
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Real-world contextual situations posed included items such as “reading a cash register 

receipt after your purchase” and “totaling up a dinner bill that you think overcharged 

you.” Other contextual items pose questions related to math performance on an exam 

such as “taking an examination (final) in a math course” or “thinking about an upcoming 

math test five minutes before.” 

MARS 30-Item Data Conversion to Quantitative Values. Participant responses 

were converted to a numerical format input into an MS Excel spreadsheet for data 

analysis. The responses, and their quantitative value, followed the format: 1= not at all, 2 

= a little, 3 = a fair amount, 4 = much, and 5 = very much.  

Participant responses yielded a total math anxiety score, which was scored 

according to the publisher’s instructions as the sum of all survey items, the total of which 

was aligned to a publisher-provided percentile range. As an example, according to Suinn 

and Winston (2003), a participant with a raw MARS 30-item score of 78 would fall into 

the 75th percentile range and be considered to be highly math-anxious. Any cumulative 

MARS 30-item score above 120 would be considered well above the 75th percentile range 

and in the 99th percentile. Of the participants who provided complete MARS 30-item 

responses, 43 participants responded with a cumulative math anxiety score at or above 

the 75th percentile level and two scored in the 99th percentile. Of the study participant 

responses, the lowest score of 30 and the highest scores of 142 and 150 respectively 

provided a range in math anxiety participant scores of 120. Suinne and Winston 

recommended study participants who score higher than the 75% level are suitable for 

math anxiety interventions. Higher math anxiety scores are indicative of higher levels of 

math anxiety and may be attributed to a negative effect on math performance (Ashcraft & 
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Kirk, 2001; Ashcraft & Moore, 2009).  

MSES Survey Instrument Data 

Responses to the MSES (Nielsen & Moore, 2003) were collected on an 

instrument asking participants to self-evaluate their levels of self-efficacy and confidence 

of performing specific math activities in two contexts: the math classroom and the math 

test. Each context posed the same nine activity items along a 5-point Likert-like scale. 

Responses asked participants to evaluate their ability to solve math problems by type 

such as “work with fractions” or “solve an algebra problem.” Participants self-evaluated 

their ability to conduct these mathematical functions in the two contexts (classroom or 

test) along a scale from “not at all confident” to “very confident.”  

MSES Data Conversion to Quantitative Values. Participant categorical 

responses on the MSES were numerically aligned to the level of confidence and 

converted to a quantitative value in the following format: 1 = not at all confident to 5 = 

very confident. The three undefined levels of confidence between the two extremes were 

entered as values of 2, 3, and 4, respective to their position along the Likert-like scale on 

the survey instrument. The publisher of the MSES instrument did not provide scoring 

guidelines for use in a small-scale study but did articulate descriptive statistics when 

determining the psychometric validity and reliability of the MSES (Nielsen & Moore, 

2003).  

A lower MSES overall score indicates a lower level of self-efficacy for the 

participant to successfully perform that skill set in consideration of both contexts 

proposed, math test or math classroom (Nielsen & Moore, 2003). The midpoint value of 

the Likert-like scale is 3, yielding a calculated mean of 3 on both 9-item contexts, a per 
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context numerical median value score of 27, or 54 cumulative median confidence value 

for both contexts. Using the MSES 5-point Likert-like scale, the lowest possible 

combined score would yield an 18, and the highest score possible is a value of 90. A 

confidence lower than 54 would indicate sufficiently low math self-efficacy as to warrant 

intervention to ameliorate low levels of confidence in ability (Nielsen & Moore, 2003).  

Of the 67 participants who completed the MSES in its entirety, 48, or 72%, scored 

lower than the theoretical median of 54 for the two contexts combined. For the classroom 

context, participants self-evaluated their confidence as a mean of 22.88, with a median 

value from responses of 23. For the testing context, study participants self-evaluated their 

confidence as a mean of 19.64 with a median confidence value of 18. 

The SPSS multiple regression analysis of the valid datasets (N = 55), provided 

similar results to the total provided responses, as illustrated in Table 13.  

Table 13 

Descriptive Statistics of Valid Datasets 

 Mean Standard deviation N 

CASAS Goals math 220.27 9.837 55 

Math self-efficacy total 41.44 18.642 55 

Math anxiety total 78.95 28.124 55 

 

Table 13 summarizes math performance scores from the CASAS Goals math 

assessment as reported for 56 of the participant survey packets, of which 55 were 

included in the data analysis. Since only eight of the returned survey packets included 

scores using the TABE 11/12 math assessment, the number of TABE 11/12 scores 

provided were too low to provide any statistical validity when analyzing the relationship 

of the eight scores to math anxiety and math self-efficacy and were eliminated from the 
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dataset for analysis (SPSS, 2021).  

The mean CASAS Goals math performance score from the study participants was 

220.27, while the median math score was 221. A score of 220 is considered within the 

range of high intermediate, or NRS Level 4 (CASAS, 2021). This math score is 

considered, in prekindergarten to 12th-grade context, to be considered a skill level 

equivalent to Grades 6-8, or middle school level (NRS, 2019). While study sites were 

advised to invite participants who were performing at the ASE level in math, many 

programs have varying policies on their placement determinations. Therefore, it is likely 

some participants are placed in an HSE program who may not yet be performing at the 

ASE level in math. Individual HSE programs across NCCCS implement varying 

protocols for placing students in their programs, depending on their staffing, testing, and 

enrollment dynamics. It is possible among the five sites of this study that some programs 

may place HSE students based on reading scores or other measures.  

Relationship of Math Anxiety, Math Self-Efficacy, and Math Performance  

The first two research questions addressed the relationship of math anxiety, math 

self-efficacy, and math performance and the degree or strength of one or the other’s 

correlation to the math performance scores. 

1. What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2. Which factor had a greater impact on HSE student math performance: math 

anxiety or math self-efficacy? 

By analyzing the relationship of scores from the MARS 30-item, the MSES, and 

math performance scores, a study of the relationship of two independent variables of 
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math anxiety and math self-efficacy and their relationship to a dependent variable of 

math performance warranted the choice of regression analysis (Lund Research, 2013). 

Pearson correlation regression analysis of the relationship of the two independent 

variables of math anxiety and math self-efficacy addressed Research Question 1 while 

also addressing the question of which condition affects math performance to a greater 

degree, as posed in Research Question 2. Therefore, the data analysis addressing the first 

two research questions is discussed together in this section.  

Data Analysis Procedures 

To answer Research Question 1, a multiple regression analysis was run to 

determine the strengths of the relationship between the CASAS Goals math scores, math 

self-efficacy, and math anxiety levels. The descriptive statistics for these variables were 

provided in Table 13. Further multiple regression analysis was conducted using the 

stepwise method to show the iterative changes in the regression equation by adding the 

independent variables of math anxiety and math self-efficacy levels into the model one at 

a time. The results are displayed in Table 14.  

Table 14 

Multiple Regression Analysis of Math Anxiety, Math Self-Efficacy on Math Performance 

 Unstandardized 

coefficients 

Standardized 

coefficients 

  

MSES Model B Std. Error Beta t Sig. 

1 Constant 213.329 

 

3.118 526.902 68.418 .000 

Math self-efficacy 

total 

 

0.168 .069 .318 2.438 .018 

Math anxiety total -.005b -.039 .969 -.005 .915 

 

The multiple regression analysis omnibus detailed in Table 14 showed the 
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regression model was significant, F [1,54] = 5.944, p = .018 (p < .05). The individual 

parameters were investigated to see the predictive strength. There was a positive 

relationship between math self-efficacy and math performance, illustrated in t(54) = 

2.438, p = .018. Math anxiety was not a significant variable in the model, illustrated in 

t(54) = -039, p = .969. The final regression equation is as follows: y = 213.33 + b1 (.168) 

+ b2 (-.005) + error; where y = CASAS Goals, b1 = math self-efficacy (MSES), and b2 = 

math anxiety (MARS 30-item). A model summary of these results is shown in Table 15.  

Table 15 

Model Summary of Relationship of Math Self-Efficacy on Math Performance 

Model R R square Adjusted R 

square 

Std. error of 

the estimate 

F change Sig. 

1 .318a .101 .084 9.415 5.944 .018 

 

With the MARS 30-item variable removed as part of Model 1, math self-efficacy 

indicated a significant relationship to math performance on the CASAS Goals math 

assessment, F[1,54] = 5.944, p = .018. A dot plot illustrates the specific correlation values 

between MSES and CASAS Goals math scores in Figure 5.  
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Figure 5 

Dot Plot of Math Self-Efficacy by CASAS Goals Math Score Correlation 

 

The dot plot of Figure 5 shows a moderate positive relationship between MSES 

values (a measure of the student’s math self-efficacy) and the CASAS Goals math scores. 

While not a largely positive relationship, R = .018, it is a significant positive relationship 

between the two variables indicating that as math self-efficacy increases, math 

performance likewise increases.  

Math Anxiety Across Demographic Groups 

To answer Research Question 3, the associated levels between math anxiety levels 

from MARS 30-item scores and math performance derived from CASAS Goals math 

scores, among demographic groups of age, race/ethnicity, and gender, an ANCOVA was 

performed. The intention of using an ANCOVA was to understand the levels of math 

anxiety as experienced across genders and racial/ethnicities, using age as a covariate. The 
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rationale for using age as a covariate is the broad range of age groups in the study 

participants, as nontraditional students in the smaller sample size (N = 55), ranging from 

18 to 69 years of age (U.S. Department of Education, NCES, 2020). Table 16 details 

descriptive statistics of math anxiety levels among males and females of different 

races/ethnicities.  

Table 16 

MARS 30-Item Levels Among Genders of Differing Races/Ethnicities 

Gender Race/ethnicity Mean Std. 

deviation 

N 

Males White/Caucasian 69.58 23.551 12 

Black/African American 39.75 30.137 4 

Hispanic/Latinx 63.33 22.474 6 

AAPI 130.00 . 1 

Total 

 

65.39 28.913 23 

Females White/Caucasian 80.53 39.111 15 

Black/African American 83.75 33.024 12 

Hispanic/Latinx 87.31 32.211 16 

AAPI 91.00 . 1 

Mixed Race/Other 75.00 18.385 4 

Total 83.35 32.844 48 

 

The statistics provided in Table 17 summarize math anxiety levels measured by 

the MARS 30-item instrument for males and females (Suinn & Winston, 2003). The one 

participant who identified as nonbinary, being the sole data point for the gender 

identification category, was not included in the descriptive statistics. For each gender 

group, the race/ethnicity grouping with the math anxiety levels for that gender and 

race/ethnicity combination is provided along with the number of participants in the group 

(N=). According to the publisher-provided scoring guide, a raw MARS 30-item score of 

78 or higher is considered above the 75th percentile range deemed to be highly math-
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anxious. Scores below 78 are not considered math-anxious. The descriptive data do not 

suggest a correlation of math anxiety levels and different race/ethnicity groups of the two 

genders. The ANCOVA for gender and race/ethnicity and MARS 30-item values are 

included in Table 17.  

Table 17 

ANCOVA Math Anxiety Levels Correlation to Gender and Race/Ethnicity 

Source Type III sum of squares df Mean square F Sig. 

Corrected Model 13569.575a 9 1507.731 1.519 .162 

Age 802.334 1 802.334 .808 .372 

Gender 666.219 1 666.219 .671 .416 

Race/Ethnicity 5175.440 4 1293.860 1.304 .279 

Gender *Race/Ethnicity 4084.380 3 1361.460 1.372 .260 

Error 60538.087 61 992.428   

Total 500939.000 71    

Corrected Total 74107.662 70    

 

The math anxiety levels of the different race/ethnicity groups of different genders 

do not provide a significant correlation to one grouping or another F[3,71] = 1.372 p = 

.260, using p < .05 for statistical significance for two or more variables. Age as a 

covariate is removed as it is not statistically a significant variable in math anxiety among 

gender and race/ethnic groups, F[1,71] = .808, p = .372. When evaluating the relationship 

of math anxiety among race/ethnicities, there is not a significant correlation, F[4,71] = 

1.304, p=.279); when evaluating gender groups’ math anxiety, there is a similar lack of 

significant correlation F[1,71] = .671, p=.416. In summary, across the study sample 

population, gender and race/ethnicities experience the same level of math anxiety, and 

one group does not experience more math anxiety than the other.  

Math Self-Efficacy Across Demographic Groups 

To answer Research Question 4 of associated levels between math self-efficacy 
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values among different ages, genders, and races/ethnicities, an ANCOVA was conducted. 

The descriptive statistics for the population sample of this study are included in Table 18. 

Table 18 

MSES Levels Among Genders of Differing Races/Ethnicities  

Gender Race/ethnicity Mean Std. deviation N 

Males White/Caucasian 45.58 18.253 12 

Black/African American 56.75 28.324 4 

Hispanic/Latinx 49.20 7.855 5 

AAPI 45.00 . 1 

Total 

 

48.41 17.872 22 

Females White/Caucasian 30.07 19.579 15 

Black/African American 39.00 17.725 12 

Hispanic/Latinx 31.81 19.894 16 

AAPI 40.00 . 1 

Mixed Race/Other 46.50 17.311 4 

Total 34.46 18.972 48 

 

The descriptive statistics provided in Table 18 summarize math self-efficacy as 

measured by participant responses on the MSES (Nielsen & Moore, 2003). One study 

participant identified as nonbinary and, as the sole data point for the nonbinary gender 

identification category, was removed from the descriptive statistics. For the male or 

female gender groups, race/ethnicity groupings with math self-efficacy levels are 

provided along with the number of participants in the group (N=). A raw score of 54 is 

considered the median for math self-efficacy, and the publisher notes math self-efficacy 

scores above the median are considered self-confident, or not lacking math self-efficacy. 

The descriptive data in Table 19 do not provide a correlation of math self-efficacy levels 

and race/ethnicity of the two genders. The ANCOVA for gender, race/ethnicity, and the 

MSES response values are included in Table 19. 
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Table 19 

ANCOVA Math Self-Efficacy Levels Correlation to Gender and Race/Ethnicity 

Source Type III sum of squares df Mean square F Sig. 

Corrected Model 4641.615a 9 515.735 1.412 .204 

Age 57.181 1 57.181 .157 .694 

Gender 1074.574 1 1074.574 2.941 .091 

Race/Ethnicity 1255.865 4 313.966 .859 .494 

Gender *Race/Ethnicity 95.142 3 31.714 .087 .967 

Error 21919.656 60 365.328   

Total 132175.000 70    

Corrected Total 26561.271 69    

 

The math self-efficacy levels of the different race/ethnicity groups of different 

genders do not provide a significant correlation to one grouping or another. Age for this 

calculation is still not a significant variable for math self-efficacy levels across gender 

and race/ethnicity, F[1,70] = 0.157, p= .694. When age is removed as a covariate and 

when math anxiety levels among genders and race/ethnicities are correlated, there does 

not appear to be a significant relationship across populations for math self-efficacy levels. 

In Table 19, gender values are not significantly correlated to math self-efficacy levels, 

F[1,70] = 2.941, p = .091; similarly race/ethnicity self-efficacy values are also not 

significantly correlated F[4,70] = .859, p = .494. Subsequently, variables of gender and 

race/ethnicity combined are not correlated to math self-efficacy levels in this study 

sample population F[3,70] = .087, p = .967. According to the analysis of the participant 

data provided in this study, the HSE sample population groups experienced the same 

level of math self-efficacy.  

Summary of Results 

The purpose of this study was to explore the relationship of math anxiety, math 

self-efficacy, and math performance of HSE students at five sites across western North 
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Carolina. As the data show, there was not a statistically significant relationship between 

math anxiety and math self-efficacy together on math performance scores or a significant 

relationship between math anxiety alone on math performance; however, for the study 

sample, the data showed a significant correlation of math self-efficacy to math 

performance. As a follow-up to a study conducted by Watts (2011) on a similar 

population sample, data collected for this study confirmed the results from the Watts 

study: Math self-efficacy has a statistically significant relationship to math performance 

for HSE students in both study samples. Additionally, for this study sample, there was 

not a significant correlation between age, gender, or race/ethnicity groups and math 

anxiety or math self-efficacy levels.  
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Chapter 5: Discussion 

Summary of Findings 

After review of research literature examining the relationship of math anxiety and 

math self-efficacy on the performance of students in multiple populations, including but 

not limited to elementary school students, high school students, and postsecondary school 

students globally, there is a dearth of literature addressing a population outside of 

traditional educational contexts: the HSE student. The purpose of this study was to 

address the implications of math anxiety, math self-efficacy, and their relationship to 

math performance for a population of students who have not graduated from high school 

but are considered adult, nontraditional students and are pursuing an HSC through 

alternative means, such as a GED, AHS, or HiSET program (U.S. Department of 

Education, NCES, 2020). This quantitative study aimed to address the gap in the 

literature and determine if a relationship existed between math anxiety and math self-

efficacy impacting math performance in this nontraditional student population (U.S. 

Department of Education, NCES, 2020). Additionally, data were collected and analyzed 

to understand if one group among these HSE students was affected by elevated levels of 

math anxiety or reduced levels of math self-efficacy more than another group. This 

quantitative study aimed to address the four following research questions through the 

collection of math anxiety, math self-efficacy, and math performance data from four 

NCCCS sites offering HSE programs.  

1. What is the relationship between math anxiety, math self-efficacy, and math 

performance in HSE students?  

2. Which factor had a greater impact on HSE student math performance: math 
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anxiety or math self-efficacy? 

3. How does math anxiety differ across gender, age, and race groups?  

4.  How does math self-efficacy differ across gender, age, and race groups? 

Multiple sites were approached to participate in the study and ultimately 

quantitative survey data were collected from four sites; the adult HSE students agreeing 

to participate formed the study population sample. Quantitative data were gathered from 

the participants on their self-assessment of their levels of math anxiety through the 

MARS 30-item instrument (Suinn & Winston, 2003). Math self-efficacy level data were 

gathered from participants via the 18-item MSES instrument (Nielsen & Moore, 2003). 

Math performance score data were provided by the four participating sites derived from 

either the CASAS Goals math assessment or the TABE 11/12 assessment (CASAS, 2021; 

DRC, 2018). Demographic data were obtained from students on age, gender, and 

race/ethnicity. 

Quantitative data were collected from the three survey instruments and analyzed 

through a Pearson correlation with stepwise data removal before ANOVA analysis to 

explore and explain the relationship, if any, of math anxiety and math self-efficacy on 

levels of study participant math performance. Further regression analysis was conducted 

to understand if one condition, math anxiety or math self-efficacy, had a greater or 

significant relationship to the math performance of the study participants. Additionally, 

quantitative data collected from the three survey instruments were analyzed through an 

ANCOVA to determine if a relationship between math anxiety existed among different 

ages, races/ethnicities, or genders. Similarly, a further ANCOVA was conducted to 

determine if math self-efficacy levels differ among different ages, races/ethnicities, or 



  

 

112 

genders.  

Discussions of the conclusions drawn from the data analyses are discussed in this 

section. In alignment with the research questions, the relationship of math anxiety, math 

self-efficacy, and math performance is discussed first, followed by the discussion of 

differences in math anxiety among different age, gender, and race/ethnicity groups. 

Finally, the relationship of math self-efficacy among different age, gender, and 

race/ethnicity groups is discussed. The conclusions of the data analyses provide insight 

and suggestions to improve math performance outcomes for HSE students.  

Conclusions of Research Questions 1 and 2 

The data provided by participants in this study to address the relationship of math 

anxiety and math self-efficacy on the math performance of HSE students yielded muted 

relationships of math anxiety in combination with math self-efficacy as significant to 

affect math performance. Mean math anxiety for the study population was scored at 

78.96 from the valid datasets, with a median math anxiety score of 84.5. The mean math 

self-efficacy score for the study sample was 41.44 for the 55 (N = 55) valid datasets 

measuring math self-efficacy and its relationship to math performance. The correlation of 

math anxiety to math self-efficacy was negative at -.292 and not a significant correlation 

but understandably negative, as it is well understood that as math anxiety increases, math 

self-efficacy is expected to decrease. The correlation of math anxiety to math 

performance was -.098, indicating not just a negative relationship but also reaffirming 

theories proposing that as math anxiety increases, math performance decreases. In the 

results of this study, while a negative relationship exists, the data do not indicate a 

significant correlation of the independent variable of math anxiety on the dependent 
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variable of math performance. The correlation of math self-efficacy and math 

performance was initially .318, indicating the positive relationship of increased math self-

efficacy levels affect math performance and indicating a stronger correlation to math 

performance. When disaggregated from math anxiety, levels of math self-efficacy had a 

significant correlation to math performance at p = .018 (p < .05).  

These results supported the findings of Haciomeroglu (2017), Huang et al. (2018), 

and Meece et al. (1990) whose studies did not find a direct relationship of both constructs 

on math performance. The lack of a combined relationship to math performance 

confounds the research of Ashcraft (2002), Malachias (2018), and Wang (2019) who 

found more significant relationships of the two constructs on the math performance of 

study participants, even though their study samples were not HSE students. The more 

recent study by Wang went further to confirm anxiety displayed during stressful math 

activities has spillover into other activities such as language arts assessments.  

These results also supported the findings of Watts (2011), the inspiration for this 

study.  Watts’s study of a similar population of adults enrolled in ABE and HSE 

programs determined self-efficacy had a greater correlation on math performance than 

math anxiety. Beilock et al. (2009), Kiser (2016), Jamieson et al. (2016), and Malachias 

(2018) indicated the math anxiety experienced by students developed a decreased level of 

math self-efficacy, and the resulting low math self-efficacy correlated a negative impact 

on the math performance of the students in these studies. It is not possible to know at this 

point which construct, math anxiety or math self-efficacy, initially caused the other 

condition, a sort of chicken-and-egg dilemma requiring further study.  
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Conclusions of Research Question 3 

To address the question if math anxiety levels differ among different ages, 

races/ethnicities, and genders, the ANCOVA was conducted, and findings indicate that 

among the genders, ages, or races/ethnicities, there is no difference in the degree or level 

of math anxiety. The results show that males averaged a math anxiety score of 

approximately 65.39, which falls below the publishers’ suggested threshold of 78. 

Additionally, while slightly higher, females in the valid study sample averaged a math 

anxiety score of 83.35, which is higher but not considered statistically significant for the 

study sample (N = 71 total). While age was included in the data analysis, it was not a 

significant covariate in either race or gender correlations. This determination was made 

when considering the wide range of ages included in the relatively small sample size.  

Among the various race/ethnicity groups, White/Caucasians averaged a math 

anxiety score of 75.67, which could be considered right at the math anxiety threshold for 

intervention. White males indicated lower levels of math anxiety at a mean of 69.58 

compared to the White female participants with a mean score of 80.53. These more 

elevated levels of math anxiety for female study participants are supported by the 

research of Steele and Aronson (1995) and Erturan and Jansen (2015). Other studies, 

however, do not support a gender difference in math anxiety levels, such as Else-Quest et 

al. (2010) and Marks (2008), who determined from their study data that math anxiety 

affects generally not specifically based on their gender. Even with the elevated levels of 

math anxiety exhibited by the White females compared to the White males, their levels of 

math anxiety were not statistically significant for their race/ethnicity group.  

Black/African Americans participating in this study had a mean math anxiety score 
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of 72.75, indicating slightly lower than threshold math anxiety levels among the valid 

datasets. Black/African American females by contrast had a math anxiety score mean of 

83.75, which again is supported by the research of Johnson (2013) and Maloney et al. 

(2013) and the seminal research of Steele and Aronson (1995) which introduced the 

construct of stereotype threat, all of which found elevated levels of math anxiety among 

Black/African American students as compared to their White/Caucasian colleagues.  

The two AAPI students who provided valid datasets included in this study 

averaged a math anxiety score of 110.5, which indicates a very high level of math anxiety 

above the published math anxiety threshold of 78 (Suinn & Winston, 2003). It is possible 

the two study participants are too few to provide valid comparison data for this study. 

However, these elevated levels of math anxiety are supported by the limited research of 

Pajares (2002b) who found differences in multiple racial groups, not just between 

Black/African American and White/Caucasian students. However, the meta-analysis by 

Ma (1999) determined there was no racial difference in math anxiety levels.  

Hispanic/Latinx students averaged a math anxiety score of 80.77, indicating a 

higher than threshold level of math anxiety among Hispanic/Latinx study participants. 

Female Hispanic/Latinx participants experienced more elevated levels of math anxiety 

with a mean score of 87.31 as compared to the male Hispanic/Latinx study participants 

who exhibited a lower than threshold math anxiety with a mean of 63.33. Studies 

specifically addressing Hispanic/Latinx math anxiety levels are sparse at best; however, 

one can extrapolate from the Pajares (2002b) study of minority students that the results 

are supported. 

The few participants who identified as Other/Mixed Race averaged a math anxiety 
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score of 75, below the threshold for consideration of interventions for math anxiety. 

There are no studies to date specifically focusing on mixed-race students, as the 

component makeup of a mixed-race student can vary so widely, making data analysis 

difficult. Among these five groups, the math anxiety scores did not have a statistically 

significant relationship to math performance.  

It might be suggested to look instead for differences between genders within a 

race/ethnicity and determine if cultural norms persist within the race/ethnicity to elicit 

elevated math anxiety levels in one gender as compared to the other.  

Conclusions of Research Question 4 

To address Research Question 4, if math self-efficacy values differ among 

different ages, race/ethnicities, and genders, an ANCOVA was conducted and findings 

indicated there was no statistically significant difference (p < .05) in the levels of math 

self-efficacy among age, race/ethnicity, and gender groups. This study’s results show that 

males averaged a math self-efficacy score of 48.42, while females averaged a much lower 

level of self-efficacy of 34.46. Seminal studies by Huang et al. (2018), Pajares (1996), 

and Steele and Aronson (1995) suggested math self-efficacy levels differ between male 

and female study participants, which is also shown in the results of this study. Math self-

efficacy results from the HSE student participants suggest an average math self-efficacy 

level below the threshold for the median math self-efficacy of 54. The male participants 

in this study came closest to the median math self-efficacy scores, indicating a difference 

compared to female study participants; yet overall, both genders experienced lowered 

math self-efficacy.  

Among the various race/ethnicity groups, White/Caucasians and Hispanic/Latinx 
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participants averaged lower levels of math self-efficacy, a mean of 36.96 and 35.95 

respectively, as compared to their Black/African American, AAPI, and Other/Mixed 

Race colleagues with scores of 43.44, 42.50, and 46.5 respectively. Among these five 

groups of study participants, the differences in math self-efficacy levels were not 

statistically significant; one might conclude one race/ethnicity of adult HSE students does 

not experience different levels of math self-efficacy as compared to others.  

These results contrast with Pajares (2002b) who mentioned race as a component of 

self-efficacy; however, Pajares (2002b) suggested minority students had varying levels of 

math self-efficacy with positive self-concept in multiple other subject areas. The results 

of this study are consistent with the meta-analysis of Ma (1999) and Maloney et al. 

(2013) who determined there were no racial differences between a student’s math self-

efficacy level and their math performance. It is possible the relatively balanced self-

efficacy levels indicated by my study results are not just reflective of math specifically 

but may be projected onto educational experiences generally for the HSE race/ethnic 

groups participating in this study. Studies of other racial groups are rare, as most studies 

focus on the differences in math performance of White/Caucasian as compared to 

Black/African American students.  

Additional Limitations and Delimitations 

One of the limitations encountered after the proposal was the agreement to 

participate by the sites approached. Of the five sites approached for participation in this 

study, one site declined to participate in any form, and a replacement site was 

approached. Of the five sites approached, four actively agreed to participate to varying 

degrees, of which Site E provided the most data. While Site D agreed to participate, it did 
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not provide any data for this study. 

A delimitation was the format of the survey instruments. The initial proposal 

intended both paper-based and electronic survey instruments; however, during Gardner-

Webb University IRB approval, the reviewer questioned the instrument formats and 

requested I choose one or the other. At the time, COVID-19 restrictions at most 

educational settings were easing and I assumed, erroneously, most sites to be approached 

would have ample in-person classes providing study participants. I decided to make all 

data collection via paper-based survey instruments. The decision to use solely paper-

based survey instruments negatively impacted the amount of data to be collected by 

limiting the ability to collect online data from remote students. For example, Site C had a 

large number of online students eligible to participate in this study; however, the online 

students were unable or unwilling to utilize a paper-based survey instrument as part of the 

study.  

Implications 

There are implications for HSE students at three crucial points of their educational 

journeys: before dropping out of high school, when students return to HSE programs after 

dropping out of high school, and when students have stopped out of an HSE program and 

return after the two previous “dropout” events in their educational history (Beilock et al., 

2009; Jameson & Fusco, 2014; Johnson, 2013; Luttenberger et al., 2018; Nash & 

Kallenbach, 2009; Odom, 2010). In other words, there are multiple opportunities for math 

instructors to address or provide interventions related to student math self-efficacy levels. 

In this section, I discuss considerations for math teachers of lowered math self-efficacy 

students. My focus on self-efficacy is based on the results of this study suggesting a 
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statistically significant relationship of math self-efficacy on math performance for HSE 

students.  

Improving preservice and in-service teacher math anxiety and improving math 

self-efficacy, in turn, affect student attitudes towards mathematical activities; conveying 

positive emotions and opinions of math to students is one facet of building positive self-

efficacy of a skill (Bandura, 1997; Beilock et al., 2009; Beilock & Willingham, 2014; 

McGann, 2019; Ramirez et al., 2018; Skaalvik & Skaalvick, 2007). While not discussed 

in depth in the literature review due to the focus on research for more adult populations, 

Beilock et al. (2009), Furrer et al. (2014), and Ramirez et al. (2018) highlighted the 

impact preservice and elementary teachers have on affecting the math anxiety or math 

self-efficacy of elementary students, which carries over into future math performance in 

middle, high, and postsecondary school coursework.  

At any grade level or educational environment, the verbal cues a teacher conveys 

to their students, as one of the key factors of self-efficacy, influence, positively or 

negatively, the student’s own self-efficacy (Bandura, 1997). For students who have a 

negative educational history, using growth-mindset language can provide the verbal cues 

of grit and persistence needed for academic success in adult learners (Boaler, 2016; 

Dweck, 2016; Luttenberger et al., 2018; Malachias, 2018; Nash & Kallenbach, 2009; 

Odom, 2010).  

A teacher with math anxiety who exhibits physiological arousal such as 

nervousness affects student self-efficacy through vicarious experience: The student sees 

their teacher’s discomfort and interprets the experience as negative (Bandura, 1997; 

Beilock, 2010). Instructors of any age student can provide smaller, more frequent positive 
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mathematical experiences for students and build positive math self-efficacy through 

positive performance experiences (Bandura, 1997; Beilock & Willingham, 2014; 

McGann, 2019). Improving student self-efficacy through small positive victories builds 

self-efficacy–building positive experiences even in challenging situations. Improved self-

efficacy transfers to other endeavors, as heightened stress situations compromising a 

student’s self-efficacy can linger into other subject matters (Wang, 2005, as cited in 

Beilock, 2010). Math instructors who are math anxious or exhibit low math self-efficacy 

and prefer to incorporate writing in their instruction can encourage students to write 

about their emotions before math assessment for improved math performance (Beilock, 

2010; Beilock & Willingham, 2014).  

Students may hold a chicken-and-egg theory about the relationship of their math 

skills and their math anxiety and low math self-efficacy levels: They are anxious and 

have low self-efficacy because of their low math skills. The students are not anxious 

because they are bad at math; they are bad at math because they are anxious and using 

their working memory to think about the concerns they have about math, diverting mental 

resources needed to perform the mathematical tasks (Ashcraft & Kirk, 2001; Beilock, 

2010; Beilock & Willingham, 2014). 

Recommendations for Further Study 

The purpose of this study was to explore the relationship of math anxiety, math 

self-efficacy, and math performance of HSE students enrolled in HSE programs in a 

western North Carolina region. The overarching rationale was to collect quantitative data 

sufficient to determine if one construct affects student ability more on math assessments, 

assessments necessary for the completion of an HSC. Improving student credential 
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attainment has residual effects in the student’s local community through the ability to 

gain employment and to pursue further educational credentials such as community 

college, university or 4-year college, and vocational certifications (Murnane et al., 2000; 

Rose, 2013; U.S. Department of Education, NCES, 2019). HSE participant math self-

efficacy improvements can provide wider community economic improvements stemming 

from increased levels of stable employment requiring an HSC and math-related skills 

necessary in advanced manufacturing, increased homeownership from stable employment 

and income, and increased educational attainment leading to greater employment 

opportunities. Increased self-efficacy of math skills impacts HSE student math 

performance and the likelihood of attaining the minimum requirements needed for an 

HSC (Murnane, 2013; Rose, 2013). The increased math self-efficacy may transfer to 

other academic and personal contexts (Wang, 2005, as cited in Beilock, 2010).  

  



  

 

122 

References 

Alexander, L., & Martray, C. (1989). The development of an abbreviated version of the 

mathematics anxiety rating scale. Measurement and Evaluation in Counseling and 

Development, 22, 143-150. 

Ashcraft, M. H. (2002). Math anxiety: Personal, educational, and cognitive 

consequences. Current Directions in Psychological Science, 11(5), 181-185. 

Ashcraft, M. H., & Faust, M. W. (1994). Mathematics anxiety and mental arithmetic 

performance: An exploratory investigation. Cognition and Emotion, 8(2), 97-125. 

Ashcraft, M. H., & Kirk, E. P. (2001). The relationships among working memory, math 

anxiety and performance. Journal of Experimental Psychology, 130(2), 224-237.  

Ashcraft, M. H., & Moore, A. (2009). Mathematics anxiety and the affective drop in 

performance. Journal of Psychoeducational Assessment, 27(3), 197-205. 

https://doi.org/10.1177/0734282908330580 

Asheville Chamber of Commerce. (2021).  Research and economy: Major employers. 

https://www.ashevillechamber.org/research-economy/major-employers/ 

Bai, H. (2010). Cross validating a bidimensional mathematics anxiety scale. Assessment, 

18(1), 115-122. https://doi.org/10.1177/1073191110364312 

Baloglu, M. (2002). Construct and concurrent validity and internal consistency, split-

half, and parallel-model reliability of the revised mathematics anxiety rating 

scale (Publication No. 3058162) [Doctoral dissertation, Texas A&M University-

Commerce]. Proquest Dissertations and Theses Global. 



  

 

123 

Baloglu, M., & Koçak, R. (2006). A multivariate investigation of the differences in 

mathematics anxiety. Personality and Individual Differences, 40(7), 1325–1335. 

https://doi.org/10.1016/j.paid.2005.10.009 

Bandura, A. (1971). Social learning theory. General Learning Corporation.  

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 

Psychological Review, 84(2), 191-215.  

Bandura, A. (1986). Social foundations of thought and action: A social-cognitive theory. 

Prentice-Hall. 

Bandura, A. (1997). Self-efficacy: The exercise of control. Worth Publishers.  

Beilock, S. L. (2010). Choke: What the secrets of the brain reveal about getting it right 

when you have to. Atria Paperback.  

Beilock, S. L., Gunderson, E. A., Ramirez, G., & Levine, S. C. (2009). Female teachers’ 

math anxiety affects girls’ math achievement. Department of Psychology and 

Committee on Education, 107(5), 1860-1863. University of Chicago. 

https://doi.org/10.1073/pnas.0910967107 

Beilock, S. L., Rydell, R. J., & McConnell, A. R. (2007). Stereotype threat and working 

memory: Mechanisms, alleviation, and spillover. Journal of Experimental 

Psychology: General, 136(2), 256-276. 

Beilock, S. L., & Willingham, D. T. (2014). Math anxiety: Can teachers help students 

reduce it? American Educator, 38(2), 28-32. 

Bernstein, J. D., Cote-Bonnano, J., Reilly, L. B., Carver, J., & Doremus, M. E. (1995). 

Changes in math anxiety levels. Research Bulletin, New Jersey Career Equity 

Assistance Center for Research and Evaluation, 10, 3-6.  



  

 

124 

Betz, N. (1978). Prevalence, distribution, and correlates of math anxiety in college 

students. Journal of Counseling Psychology, 23(5), 441-448. 

Boaler, J. (2016). Mathematical mindsets, unleashing students potential through creative 

math inspiring messages and innovative teaching. Jossey-Bass. 

Boylan, H. S. (2011). Improving success in developmental mathematics: An interview 

with Paul Nolting. Journal of Developmental Education, 34(3), 20-27.  

Brown, J. L., & Sifuentes, L. M. (2016). Validation study of the abbreviated math anxiety 

scale: Spanish adaptation. Journal of Curriculum and Teaching, 5(2), 76-82. 

http://dx.doi.org/10.5430/jct.v5n2p76 

Carey, E., Hill, F., Devine, A., & Szucs, D. (2017). The modified abbreviated math 

anxiety scale: A valid and reliable instrument for use with children. Frontiers in 

Psychology, 8(11), 1-13. https://doi.org/10.3389/fpsyg.2017.00011 

Charles, K. K., Hurst, E., & Schwartz, M. (2018). The transformation of manufacturing 

and the decline in the U.S. employment. National Bureau of Economic Research.  

Cheema, J. R., & Galuzzo, G. (2013). Analyzing the gender gap in math achievement: 

Evidence from a large-scale U.S. sample. Research in Education, 90(1), 98-112. 

Chiu, L. H., & Henry, L. L. (1990). Development and evaluation of the mathematics 

anxiety rating scale for children. Measurement and Evaluation in Counseling and 

Development, 23(3),121-127. 

Choe, K. W., Jenifer, J. B., Rozek, C. S., Berman, M. G., & Beilock, S. L. (2019). 

Calculated avoidance: Math anxiety predicts math avoidance in effort-based 

decision-making. Science Advances, 5(11), 

https://doi.org/10.1126/sciadv.aay1062 



  

 

125 

CITI Program. (2021). The trusted expert in research, ethics, and compliance training. 

https://about.citiprogram.org/ 

Comprehensive Adult Student Assessment System. (2020a). About CASAS. 

https://www.casas.org/about-casas 

Comprehensive Adult Student Assessment System. (2020b). CASAS assessment 

research. https://www.casas.org/product-overviews/research-and-

evaluation/validity-and-reliability 

Comprehensive Adult Student Assessment System. (2021). Scale scores, NRS 

educational functioning levels (EFLs), and grade levels. 

https://www.casas.org/training-and-support/wioa-and-nrs-compliance/scale-

scores-nrs-efls-and-grade-levels 

Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and 

mixed methods approaches. SAGE Publications, Inc. 

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. 

Psychometrika, 16, 297-334. 

https://link.springer.com/article/10.1007/BF02310555 

Data Recognition Corporation. (2017). TABE 11 & 12 technical report. [Data set and 

non-published report]. Data Recognition Corporation.  

Data Recognition Corporation. (2018). DRC insight online learning systems, tests of 

adult basic education. https://tabetest.com/PDFs/DRC_Insight_TABE_web.pdf 

Data Recognition Corporation. (2019a). TABE 11 & 12 scoring best practice guidelines. 

https://tabetest.com/PDFs/TABE_11_12_Scoring_Best_Practice_Guidelines.pdf 



  

 

126 

Data Recognition Corporation. (2019b). TABE overview brochure. 

https://tabetest.com/PDFs/TABE_Overview_Brochure.pdf 

Devine, A., Fawcett, K., Szucs, D., & Dowker, A. (2012). Gender differences in 

mathematics anxiety the relation to mathematics performance controlling for test 

anxiety. Behavioral and Brain Functions, 8(33), 1-9. 

https://doi.org/10.1186/1744-9081-8-33 

Dowker, A., Sarkar, A., & Yen Looi, C. (2016). Mathematics anxiety: What have we 

learned in 60 years? Frontiers in Psychology, 7(508), 1-16. 

https://doi.org/10.3389/fpsyg.2016.00508 

Duncan, G. J., Claessens, A., Huston, A. C., Pagani, L. S., Engel, M., Sexton, H., 

Dowsett, C. J., Magnuson, K., Klebanov, P., Feinstein, L., Brooks-Gunns, J., 

Duckworth, K., & Japel, C. (2007). School readiness and later achievement. 

Developmental Psychology, 43(6), 1428-1446. 

Dweck, C. S. (2016). Mindset: The new psychology of success. Random House.  

Educational Testing Service. (2020). The future starts here. Expanding opportunities. 

Changing lives. The HiSET® exam. https://hiset.ets.org/ 

Else-Quest, N., Hyde, J. S., & Linn, M. M. (2010). Cross-national patterns of gender 

differences in mathematics: A meta-analysis. Psychological Bulletin, American 

Psychological Association, 136(1), 103–127. https://doi.org/10.1037/a0018053 

Ernest, J. (1976). Mathematics and sex. The American Mathematical Monthly, 83(8), 

595-614. 



  

 

127 

Erturan, S., & Jansen, B. (2015). An investigation of boys’ and girls’ emotional 

experience of math, their math performance, and the relation between these 

variables. European Journal of Psychological Education, 30(4), 421-435. 

https://doi.org/10.1007/s10212-015-0248-7 

Executive Order 117. (2020). Prohibiting mass gatherings and directing the statewide 

closure of K-12 public schools to limit the spread of COVID-19. 

https://files.nc.gov/governor/documents/files/EO117-COVID-19-Prohibiting-

Mass-Gathering-and-K12-School-Closure.pdf 

Executive Order 121. (2020). Stay at home order and strategic directions for North 

Carolina in response to increasing COVID-19 cases. 

https://files.nc.gov/governor/documents/files/EO121-Stay-at-Home-Order-3.pdf 

Fannin-Carroll, K. D. (2014). The effect of math anxiety on the academic success of 

developmental math students at a Texas community college (Publication No. 

3620812) [Doctoral dissertation, Texas A&M University-Commerce). ProQuest 

Dissertations and Theses Global. 

Faust, M. W. (1992). Analysis of physiological reactivity in mathematics anxiety 

(Publication No. 9310775) [Doctoral dissertation, Bowling Green State 

University]. Proquest Dissertations and Theses Global. 

Federici, R. A., Skaalvik, E. M, & Tangen, T. N. (2015). Students’ perceptions of the 

goal structure in mathematics classrooms: Relations with goal orientations, 

mathematics anxiety, and help-seeking behavior. International Education Studies, 

8(3),146-158. Canadian Center of Science and Education.  

Friedman, T., & Mandelbaum, M. (2011). That used to be us. Picador. 



  

 

128 

Frodsham, T. (2015). Improving math performance in adult female community college 

students: An evaluation of Project Independence (Publication No. 3743771) 

[Doctoral dissertation, Walden University]. Proquest Dissertations and Theses 

Global. 

Furrer, C. J., Skinner, E. A., & Pitzer, J. R. (2014). The influence of teacher and peer 

relationships on students’ classroom engagement and everyday motivational 

resilience. National Society for the Study of Education, 113(1), 101-123. 

Gardner-Webb University. (2021). Resources, academic support, institutional review 

board. https://gardner-webb.edu/resources/academic-support/institutional-review-

board/ 

GED Testing Service. (2020). GED Testing Service. https://ged.com/ 

Gough, M. F. (1954). Mathemaphobia: Causes and treatments. Clearing House, 28, 290-

294. 

Guy, G. M., Cornick, J., & Beckford, I. (2015). More than math: On the affective domain 

in developmental mathematics. International Journal for the Scholarship of 

Teaching and Learning, 9(2), Art 7. https://doi.org/10.20429/ijsotl.2015.090207 

Haciomeroglu, G. (2017). Reciprocal relationships between mathematics anxiety and 

attitude towards mathematics in elementary students. Acta Didactica Napocensia. 

10(3). 59-66. ProQuest document ID 1987371405. 

Helming, L. (2013). Motivation and math anxiety for ability grouped college math 

students (Publication No. 3599873) [Doctoral dissertation, University of South 

Dakota]. ProQuest Dissertations and Theses Global. 



  

 

129 

Hembree, R. (1990). The nature, effects, and relief of mathematics anxiety. Journal for 

Research in Mathematics Education, 21(1), 33-46. 

Hernandez, R. (2018). The fall of employment in the manufacturing sector. U.S. 

Department of Labor, U.S. Bureau of Labor Statistics, Monthly Labor Review. 

https://www.bls.gov/opub/mlr/2018/beyond-bls/the-fall-of-employment-in-the-

manufacturing-sector.htm 

Herts, J. B., & Beilock, S. L. (2017). From Janet T. Spence’s manifest anxiety scale to 

the present day: Exploring math anxiety and its relation to math achievement. Sex 

Roles, 77, 718-724. https://doi.org/10.1007/s11199-017-0845-9 

Hopko, D. R. (2003). Confirmatory factor analysis of the math anxiety rating scale-

revised. Educational and Psychological Measurement, 63(2), 336-351. 

Huang, C., Zhang, J., & Hudson, L. (2018). Impact of math self-efficacy, math anxiety, 

and growth mindset on math and science career interest for middle school 

students: The gender moderating effect. European Journal of Psychology of 

Education, 34(3), 621–640. https://doi.org/10.1007/s10212-018-0403-z 

Humphreys, L. (2018). Closing the mathematics gap through adult education 

classrooms: The students’ perspective (Publication No. 13418701) [Doctoral 

dissertation, Northcentral University]. ProQuest Dissertations and Theses Global. 

Hungerford, T. L., & Wassmer, R. W. (2004). K-12 education in the U.S. economy: Its 

impact on economic development, earnings, and housing values. National 

Education Association (NEA) Research Working Paper, April 2004. 



  

 

130 

IBM. (2021). SPSS statistics, 24.0.0, Linear regression variable selection methods. 

https://www.ibm.com/docs/en/spss-statistics/24.0.0?topic=regression-linear-

variable-selection-methods 

Institute of International Education (2020). Open doors report 2018. 

https://www.iie.org/Research-and-Insights/Open-Doors 

Jacobsen, J. (2020). Using expected classification accuracy and classification consistency 

to guide the test development process for an adult education assessment with 

multiple cut scores. https://www.casas.org/docs/default-source/research/using-

expected-classification-accuracy-and-classification-consistency-to-guide-the-test-

development-process-for-an-adult-education-assessment-with-multiple-cut-

scores.pdf?sfvrsn=a4ed325a_2?Status=Master  

Jameson, M. M., & Fusco, B. R. (2014). Math anxiety, math self-concept, and math self-

efficacy in adult learners compared to traditional undergraduate students. Adult 

Education Quarterly, 64(4), 306-322. 

Jamieson, J. P., Mendes, W. B., Blackstock, E., & Schmader, T. (2010). Turning the 

knots in your stomach into bows: Reappraising arousal improves performance on 

the GRE. Journal of Experimental Social Psychology, 46(1), 208-212. 

Jamieson, J. P., Peters, B. J., Greenwood, E. J., & Altose, A. J. (2016). Reappraising 

stress arousal improves performance and reduces evaluation anxiety in classroom 

exam situations. Social Psychological and Personality Science, 7(6), 579-587. 

https://doi.org/10.1177/1948550616644656 



  

 

131 

Jaschik, E. (2021, Aug. 16). Delta variant raises questions as campuses start semester. 

Inside Higher Ed. https://www.insidehighered.com/news/2021/08/16/delta-

variant-raises-questions-colleges-about-reopening-plans 

Johnson, W. (2013). Effects of a math intervention program on math performance among 

African American students (Publication No. 3601709) [Doctoral dissertation, 

Walden University]. Proquest Dissertations and Theses Global. 

Kiser, T. N. (2016). Mindset matters: Supporting student persistence through the 

developmental mathematics pipeline (Publication No. 10123618) [Doctoral 

dissertation, University of California, San Diego]. Proquest Dissertations and 

Theses Global. 

Kranzler, J. H., & Pajares, F. (1997). An exploratory factor analysis of the mathematics 

self-efficacy scale—revised (MSES-R). Measurement and Evaluation in 

Counseling & Development, 29(4), 215-238. 

https://doi.org/10.1080/07481756.1997.12068906 

Land of Sky Regional Council. (2015). Comprehensive economic development strategy 

sponsored by the economic development administration. 

http://www.landofsky.org/pdf/LGS/CEDS_2015_final_web.pdf 

Larson, L. M., Pesch, K. M., Surapeneni, S., Bonitz, V. S., Wu, T-F., & Werbel, J. D. 

(2015). Predicting graduation: The role of mathematics/science self-efficacy. 

Journal of Career Assessment, 23(3), 399-409. 

Lund Research. (2013). Laerd statistics. https://statistics.laerd.com/premium/index.php 

Luttenberger, S., Wimmer, S., & Paechter, M. (2018). Spotlight on math anxiety. 

Psychology Research and Behavior Management, 11, 311-322.  

https://doi.org/10.1080/07481756.1997.12068906


  

 

132 

Ma, X. (1999). A meta-analysis of the relationship between anxiety toward mathematics 

and achievement in mathematics. Journal for Research in Mathematics 

Education, 30(5), 520. 

Malachias, P. (2018). Community college developmental mathematics students’ beliefs 

about their capabilities in mathematics: an exploration through narrative inquiry 

(Publication No. 10821825) [Doctoral dissertation, Shenandoah University]. 

Proquest Dissertations and Theses Global. 

Maloney, E. A., Schaeffer, M. W., & Beilock, S. L. (2013). Mathematics anxiety and 

stereotype threat: Shared mechanisms, negative consequences and promising 

interventions. Research in Mathematics Education, 15(2), 115-128, 

http://dx.doi.org/10.1080/14794802.2013.797744 

Marks, G. (2008). Accounting for the gender gaps in student performance in reading and 

mathematics: Evidence from 31 countries. Oxford Review of Education, 34(1), 

89–109. https://www.jstor.org/stable/20462373 

May, D. K. (2009). Mathematics self-efficacy and anxiety questionnaire (Doctoral 

dissertation, University of Georgia). ProQuest Dissertations and Theses Global. 

McFarland, J., Cui, J., Holmes, J., & Xiaolei, W. (2020). Trends in high school dropout 

and completion rates in the United States: 2019 compendium report. National 

Center for Education Statistics. https://nces.ed.gov/pubs2020/2020117.pdf 

McGann, C. J. (2019). Elementary teacher math anxiety and the instructional self-

efficacy in relation to instructional practices (Publication No. 13886454) 

[Doctoral dissertation, Frostburg State University]. ProQuest Dissertations and 

Theses Global. 



  

 

133 

McLendon, L. (2017). High school equivalency assessment and recognition in the United 

States: An eyewitness account. New Directions for Adult and Continuing 

Education, Fall 2017(155), 41-49. 

Meece, J. L., Wigfield, A., & Eccles, J. S. (1990). Predictors of math anxiety and its 

influence on young adolescents' course enrollment intentions and performance in 

mathematics. Journal of Educational Psychology, 82(1), 60-70.  

Merritt, W. P. (2011). Exploring math anxiety as it relates to math achievement, gender 

and race (Publication No. 4387163) [Doctoral dissertation, Mississippi State 

University]. Proquest Dissertations and Theses Global. 

Morse, R., & Brooks, E. (2020). How U.S. News calculated the 2020 best high school 

rankings. https://www.usnews.com/education/best-high-schools/articles/how-us-

news-calculated-the-

rankings#:~:text=College%20Readiness%20(30%25)&text=One%20is%20a%20

participation%20rate,12th%20graders%20at%20the%20school 

Murnane, R. J. (2013). U. S. high school graduate rates: Patterns and explanations. 

Journal of Economic Literature, 51(2), 370-422. 

Murnane, R. J., Willett, J. B., & Levy, F. (1995). The growing importance of cognitive 

skills in wage determination. The Review of Economics and Statistics, 77(2), 251-

266. https://doi.org/10.2307/2109863 

Murnane, R. J., Willett, J. B., & Tyler, J. H. (2000). Who benefits from obtaining a GED? 

Evidence from high school and beyond. The Review of Economics and Statistics, 

82(1), 23-37. 



  

 

134 

Nash, A., & Kallenbach, S. (2009). Making it worth the stay: Findings from the New 

England adult learner persistence project. New England Literacy Resource 

Center, World Education. http://www.nelrc.org/persist/report09.pdf 

National Reporting System for Adult Education. (n.d.). WIOA and NRS resources. 

https://nrsweb.org/policy-data/wioa-and-nrs-resources 

National Reporting System for Adult Education. (2019). Test benchmarks for NRS 

educational functioning levels (EFL). https://nrsweb.org/resources/test-

benchmarks-nrs-educational-functioning-levels-efl-updated-august-2019  

National Reporting System for Adult Education. (2021). National reporting system for 

adult education. Division of Adult Education and Literacy, Office of Career, 

Technical, and Adult Education. https://www.nrsweb.org/ 

Nicoloff, A. E. (2018). Mathematics anxiety and attitudes as predictors of mathematics 

self-efficacy in developmental mathematics courses (Publication no. 10932568) 

[Doctoral dissertation, Grand Canyon University). ProQuest Dissertations and 

Theses Global. 

Nielsen, I. L., & Moore, K. A. (2003). Psychometric data on the mathematics self-

efficacy scale. Educational and Psychological Measurement, 62(1), 128-138. 

https://doi.org/10.1177/0013164402239321 

Noddings, N. (1996). Equity and mathematics: Not a simple issue Journal for Research 

in Mathematics Education, 27(5), 609-615. https://www.jstor.org/stable/74985 

North Carolina Community College System. (2014). NCCCS college and career 

readiness adult education content standards. https://abspd.appstate.edu/node/377 

http://www.nelrc.org/persist/report09.pdf
https://abspd.appstate.edu/node/377


  

 

135 

North Carolina Community College System. (2019a). North Carolina community 

colleges. https://www.nccommunitycolleges.edu/about-us 

North Carolina Community College System. (2019b). State aid allocations and budget 

policies, 2019-2020. https://www.nccommunitycolleges.edu/finance-

operations/state-aid-allocations-and-budget-policies 

North Carolina Community College System. (2019c). 2019 Performance measures for 

student success. https://www.nccommunitycolleges.edu/sites/default/files/data-

warehouse/2019_performance_measures_report.pdf 

North Carolina Community College System. (2021). COVID-19 Response. 

https://www.nccommunitycolleges.edu/covid-19-response 

North Carolina Department of Public Instruction. (2021). High school graduation 

requirements. https://www.dpi.nc.gov/districts-schools/high-school-graduation-

requirements 

Odom, R. (2010). Cooperative learning: Middle school student’s math perceptions 

(Publication no. ED522295) [Doctoral dissertation, Walden University]. ProQuest 

Dissertations and Theses Global. 

Organisation for Economic Cooperation and Development. (2019). Education at a glance 

2019: OECD indicators. OECD Publishing. https://doi.org/10.1787/f8d7880d-en 

Pajares, F. (1996). Self-efficacy beliefs in academic settings. Review of Educational 

Research, 66(4), 543-578.  

Pajares, F. (2002a). Gender and perceived self-efficacy in self-regulated learning. Theory 

Into Practice, 41(2), 116-125. 



  

 

136 

Pajares, F. (2002b). Self-efficacy beliefs in academic contexts: An outline. 

https://www.uky.edu/~eushe2/Pajares/efftalk.html  

Pajares, F., & Miller, M. D. (1995). Mathematics self-efficacy and mathematics 

performances: The need for specificity of assessment. Journal of Counseling 

Psychology, 42(2), 190-198. 

Peixoto, F., Sanches, C., Mata, L., & Monteiro, V. (2016). “How do you feel about 

math?” Relationships between competence and value appraisals, achievement 

emotions and academic achievement. European Journal of Psychology Education. 

32, 385-405. https://doi.org/10.1007/s10212-016-0299-4 

Plake, B. S., & Parker, C. S. (1982). The development and validation of a revised version 

of the mathematics anxiety rating scale. Educational and Psychological 

Measurement, 42(2), 551-557. https://doi.org/10.1177/0013164484204200218 

Raju, S. S. (2018). The relationship between mathematics anxiety and academic 

performance of developmental mathematics students in a community college in 

northeastern New Jersey: A case study (Publication No. 10846062) [Doctoral 

dissertation, Keiser University]. Proquest Dissertations and Theses Global.  

Ramirez, G., Hooper, S. Y., Kersting, N. B., Ferguson, R., & Yeager, D. (2018). Teacher 

math anxiety relates to adolescent students’ math achievement. AERA Open, 4(1), 

1-13. https://doi.org/10.1177/2332858418756052 

Raosoft. (2021). Sample size calculator. http://www.raosoft.com/samplesize.html 

Reinking, A., & Martin, B. (2018). The gender gap in STEM fields: Theories, 

movements, and ideas to engage girls in STEM. Journal of New Approaches in 

Educational Research, 7(2), 148-153. https://doi.org/10.7821/near.2018.7.271 



  

 

137 

Richardson, F. C., & Suinn, R. M. (1972). The mathematics anxiety rating scale. Journal 

of Counseling Psychology, 19(6), 551-554. https://doi.org/10.1037/h003345 

Roberts, M. T. (2018). Mathematics identity and sense of belonging in mathematics of 

successful African American students in community college developmental 

mathematics (Publication No. 10790587) [Doctoral dissertation, University of 

Southern California]. Proquest Dissertations and Theses Global.  

Robinson, S. B., & Leonard, K. F. (2019). Designing quality survey questions. Sage 

Publications.  

Rose, M. (2013). Second chances: The value of adult education and the GED. Kappan, 

94(6), 45-49. https://doi.org/10.1177/003172171309400612 

Sanchez, C., & Turner, C. (2017). Obama’s impact on America’s school. NPRed, Higher 

Ed. https://www.npr.org/sections/ed/2017/01/13/500421608/obamas-impact-on-

americas-schools 

Scheller, C., & Malley, L, (2014). Average performance of U.S. students relative to 

international peers on the most recent international assessments in reading, 

mathematics, and science: Results from PIRLS 2011, TIMSS 2011 and PISA 2012. 

U.S. Department of Education. National Center for Education Statistics. 

https://nces.ed/gov/surveys/international/report-library.asp 

Sherman, J., & Fennema, E. (1977). The study of mathematics by high school girls and 

boys: Related variables. American Educational Research Association, 14(2), 159-

168. 



  

 

138 

Siebers, W. M. (2015). The relationship between math anxiety and student achievement 

of middle school students (Publication No. 37064000 [Doctoral dissertation, 

Colorado State University]. Proquest Dissertations and Theses Global.  

Siegler, R. S., Duncan, G. J., Davis-Kean, P. E., Duckworth, K., Claessens, A., Engel, 

M., Susperreguy, M. I., & Chen, M. (2012). Early predictors of high school 

mathematics achievement. Psychological Science, 23(7), 691-697. 

Skaalvik, E. M., & Skaalvik, S. (2004). Self-concept and self-efficacy: A test of the 

internal/external frame of reference model and prediction of subsequent 

motivation and achievement. Psychological Reports, 2004(95), 1187-1202. 

https://pubmed.ncbi.nlm.nih.gov/15762400/; 

https://doi.org/10.2466/pr0.95.3f.1187-1202 

Skaalvik, E. M., & Skaalvik, S. (2006). Self-concept and self-efficacy in mathematics: 

Relation with mathematics motivation and achievement. International Conference 

of Learning Sciences, pp. 709-715. 

https://dl.acm.org/doi/10.5555/1150034.1150137 

Skaalvik, E. M., & Skaalvik, S. (2007). Dimensions of teacher self-efficacy and relations 

with strain factors, perceived collective teacher efficacy, and teacher burnout. 

Journal of Educational Psychology, 99(3), 611-625. 

Slavin, R. E., & Karweit, N. L. (1984). Mathematics achievement effects of three levels of 

individualization: Whole class, ability grouped and individualized instruction. 

https://eric.ed.gov/?id=ED242559  



  

 

139 

Snyder, T. D. (1993). 120 Years of American education: A statistical portrait. U.S. 

Department of Education, National Center for Education Statistics. Office of 

Educational Research and Improvement. 

https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=93442 

Song, J., Zhuo, B., & Yan, L. (2016). Effects of gender stereotypes on performance in 

mathematics: A serial multivariable mediation model. Social Behavior and 

Personality, 44(6), 943–952. http://dx.doi.org/10.2224/sbp.2016.44.6.943 

SPSS. (2021). SPSS tutorials, regression. https://www.spss-tutorials.com/regression/ 

Steele, C. M. (2010). Whistling Vivaldi: How stereotypes affect us. WW Norton. 

Steele, C. M., & Aronson, J. (1995). Stereotype threat and the intellectual test 

performance of African-Americans. Journal of Personality and Social 

Psychology, 69(5), 797-811. 

Stevenson, H. W., & Newman, R. S. (1986). Long-term prediction of achievement and 

attitudes in mathematics and reading. Child Development, 57(3), 646-659.  

Stinson, D. W. (2008). Negotiating sociocultural discourses: The counter-storytelling of 

academically (and mathematically) successful African American male students. 

American Educational Research Journal, 45(4), 975-1010. 

https://www.jstor.org/stable/27667160 

Stricker, L. J., & Ward, W. C. (2004, April). Stereotype threat, inquiring about test takes' 

ethnicity and gender, and standardized test performance. Journal of Applied 

Social Psychology, 34(4), 1559-1816. 

Suinn, R. M., & Winston, E. H. (2003). The mathematics anxiety rating scale, 30-item: 

Psychometric data. Psychometric Data, 92(1), 167-173. 



  

 

140 

Tapia, M., & Marsh, G. E. (2004). An instrument to measure mathematics attitudes. 

Academic Exchange Quarterly, 8(2), 16-22. 

https://api.semanticscholar.org/CorpusID:141284071 

Tobias, S. (1993). Overcoming math anxiety. W. W. Norton. 

Urdan, T. C. (2017). Statistics in plain English. Routledge. 

U.S. Bureau of Labor Statistics. (2021a). Current population survey: Labor force 

statistics from the current population survey. https://www.bls.gov/cps/tables.htm 

U.S. Bureau of Labor Statistics. (2021b). Occupational outlook handbook: 

Mathematicians and statisticians. https://www.bls.gov/ooh/math/mathematicians-

and-statisticians.htm 

U.S. Census Bureau. (2020). Educational attainment in the United States: 2019. 

https://www.census.gov/content/census/en/data/tables/2019/demo/educational-

attainment/cps-detailed-tables.html 

U.S. Department of Education. (2010). College and career readiness common core state 

standards. https://www.ed.gov/k-12reforms/standards which further references 

common core state standards. http://www.corestandards.org/Math/ 

U.S. Department of Education. (2016). Workforce innovation and opportunity act final 

rules. Office of Special Education and Rehabilitation Services, Rehabilitation 

Services Administration. https://www2.ed.gov/about/offices/list/osers/rsa/wioa-

final-rules.html 

U.S. Department of Education. (2020). Office of Career, Technical, and Adult Education. 

https://www2.ed.gov/about/offices/list/ovae/index.html 

https://www2.ed.gov/about/offices/list/ovae/index.html


  

 

141 

U.S. Department of Education, National Center for Education Statistics. (2019). Annual 

earnings of young adults. The Condition of Education 2019 (NCES 2019-144). 

U.S. Department of Education, National Center for Education Statistics. (2020). Status 

dropout rates. The Condition of Education 2020 (NCES 2020-144). 

U.S. News & World Report. (2020). How we rank the best places to live & retire. 

https://realestate.usnews.com/places/methodology 

U.S. News & World Report. (2021). Real estate, places to live. 

https://realestate.usnews.com/places/rankings/best-places-to-live 

Wagner, T., & Dintersmith, T. (2016). Most likely to succeed: Preparing our kids for the 

innovation era. Scribner. 

Wang, J. (2019). Innovative study produces first experimental evidence linking math 

anxiety, math avoidance UChicago News. https://news.uchicago.edu/story/fear-

math-can-outweigh-promise-higher-rewards 

Watts, B. K. (2011). Relationships of mathematics anxiety, mathematics self-efficacy and 

mathematics performance of adult basic education students (Publication No. 

3449398) [Doctoral dissertation, Capella University]. Proquest Dissertations and 

Theses Global. 

Wu, S. S., Barth, M., Amin, H., Malcarne, V., & Menon, V. (2012). Math anxiety in 

second and third graders and its relation to mathematics achievement. Frontiers in 

Psychology, 3(162). https://doi.org/10.3389/fpsyg.2012.00162 

Young, C. B., Wu, S. S., & Menon, V. (2012). The neurodevelopmental basis of math 

anxiety. Psychological Science, 23(5), 492-501. 

https://doi.org/10.1177/0956797611429134 



  

 

142 

Younger, J. (2018). Attracting top international students helps all of us: Here's why it 

matters. Forbes. https://www.forbes.com/sites/jonyounger/2018/12/14/attracting-

top-international-students-helps-all-of-us-heres-why-it-matters/#4945bdf92f7a 

Zeidner, M. (1998). Test anxiety: The state of the art. Kluwer Academic Publishers. 

  



  

 

143 

Appendix A 

 

Mathematics Anxiety Rating Scale 30-Item (Suinn & Winston, 2003) 

 

  



  

 

144 

 

  



  

 

145 

 

  



  

 

146 

Appendix B 

 

Math Self-Efficacy Survey (Nielsen & Moore, 2003) 
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The Role of Mathematics Anxiety and Math Self-efficacy on High School Equivalency 

Student Math Performance. 

Student Math Self-Efficacy Survey (Nielsen & Moore, 2003) 
 

Please respond as truthfully as you can. Each part of this survey should take you about 5 minutes 

to complete. Responding to this survey is voluntary. You can stop the survey at any time.  

Information you give on this survey is confidential.  
 

Completing the Math Self-efficacy Survey 

Classroom Context: The following questions ask you to estimate your own mathematics ability 

in the classroom. On a scale of 1 to 5, how confident are you that you can perform each of the 

following mathematics tasks in the classroom?  

  
Not at all 

Confident 
   

Very 

Confident 

1 A simultaneous equation / system of equations 1 2 3 4 5 

2 Work with decimals 1 2 3 4 5 

3 Determine the degrees of a missing angle 1 2 3 4 5 

4 An algebra problem 1 2 3 4 5 

5 A problem in trigonometry 1 2 3 4 5 

6 Calculate values of area and volume 1 2 3 4 5 

7 Sketch a curve 1 2 3 4 5 

8 Work with fractions 1 2 3 4 5 

9 Determine the value of a missing side length 1 2 3 4 5 
 

Test Context: The following questions ask you to estimate your own mathematics ability on a 

math test. On a scale of 1 to 5, how confident are you that you can perform each of the following 

mathematics tasks on a math test?  

  
Not at all 

Confident 
   

Very 

Confident 

1 A simultaneous equation / system of equations 1 2 3 4 5 

2 Work with decimals 1 2 3 4 5 

3 Determine the degrees of a missing angle 1 2 3 4 5 

4 An algebra problem 1 2 3 4 5 

5 A problem in trigonometry 1 2 3 4 5 

6 Calculate values of area and volume 1 2 3 4 5 

7 Sketch a curve 1 2 3 4 5 

8 Work with fractions 1 2 3 4 5 

9 Determine the value of a missing side length 1 2 3 4 5 
 

If you have questions about the survey contact: 

Barbara A Clarke 

EdD Candidate 

School of Education, Gardner-Webb 

University 

828.414.1666 

bclarke@gardner-webb.edu 

Dr. Sara Newell 

Faculty Research Advisor 

School of Education, Gardner-Webb 

University  

704.796.1515 

snewell@gardner-webb.edu 
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Appendix C 

HSE Student Demographic Survey 
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The Role of Mathematics Anxiety and Math Self-efficacy on High School Equivalency 

Student Math Performance. 

Student Demographic Survey 

 

Instructions: Please respond to each question as truthfully as you can. This survey should take 

you about 5 minutes complete. You can skip any question that causes discomfort and stop the 

survey at any time. Responding to this survey is voluntary. Information you give on this survey is 

confidential.  

 

1. What is your age? Provide birth month and birth year only.   _____Month ______Year 

2. What is your gender? _____Male      _____Female      _____Non-binary 

3. What is your race/ethnicity? Please choose the race/ethnicity you most identify with. 

 _____White/Caucasian      _____Black/African American     _____Hispanic/Latinx 

 _____Asian American/Pacific Islander (AAPI)     _____Other/mixed-race  

4. As you can best remember, when was the last time you attended school? Provide month 

and year only.  _____Month _____Year 

5. As you can best remember, when was the last time you attended any math class? Provide 

month and year only.   _____Month _____Year 

 

If you have questions about the survey contact: 

Barbara A Clarke 

EdD Candidate 

School of Education, Gardner-Webb 

University 

828.414.1666 

bclarke@gardner-webb.edu 

Dr. Sara Newell 

Faculty Research Advisor 

School of Education, Gardner-Webb 

University  

704.796.1515 

snewell@gardner-webb.edu 
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Appendix G 

 

Example of CASAS Goals Math Performance Score by Competency  
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Appendix H 

 

Sample TABE Math Performance Score Report 
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Appendix I 

Invitation to Participate 
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Invitation to Participate 

 

Dear Student,  

My name is Barbara Clarke. I am a doctoral student at Gardner-Webb University’s School of 

Education. I am asking for your participation in a doctoral research study I am conducting titled: 

“The Role of Mathematics Anxiety and Math Self-efficacy Levels on High School Equivalency 

Student Math Performance.” The purpose of the study is to measure math anxiety and math self-

efficacy levels in high school equivalency students to understanding how they affect math 

achievement.  

The study involves completing three surveys in your HSE classroom and collecting your 

most recent CASAS Goals or TABE math test scores. One survey asks your age, race, and gender 

plus some other questions about your math history. The other two surveys are: the Math Self-

Efficacy Survey (MSES) and the Mathematics Anxiety Rating Scale – A Brief Version (MARS-S) 

(Nielsen & Moore, 2003; Suinn & Winston, 2003). Both surveys are anonymous and your test scores 

will be collected without any of your identifying data so that your score also remains completely 

anonymous. These surveys can be completed in one class period or in two separate class periods if 

you prefer to complete them separately. If you complete them in one class period, you are 

encouraged to take a break between the surveys. They should take you about 45 minutes to complete 

in all.   

Participation is completely voluntary, anonymous and you may withdraw from the study at 

any time. If there are any questions in the survey(s) that make you uncomfortable, you can skip the 

question(s).  Since the study is anonymous, it does not require your name or any identifying 

information. You will be given a code so you can get your results after the study has completed. 

If you would like to participate, please read and sign the Informed Consent letter below and 

return it to your classroom teacher. Your teacher will then provide you with a survey packet to 

complete. Your participation in the study is important to assist high school equivalency students 

suffering from math anxiety and reduced math performance. I hope you will consider participating! 

 

Sincerely,  

Barbara Clarke, M.S,  

Doctoral Candidate, Gardner-Webb University  

828.414.1666 

bclarke@gardner-webb.edu 
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Informed Consent 
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Gardner-Webb University IRB 

Informed Consent Form 

 

Title of Study: “The Role of Mathematics Anxiety and Math Self-efficacy on High School 

Equivalency Student Math Performance.” 

 

Researcher: Barbara A. Clarke, Doctoral Student, Gardner-Webb University School of 

Education. 

 

Purpose: The purpose of the study is to measure math anxiety and math self-efficacy levels in 

high school equivalency students, understanding how math anxiety and math self-efficacy levels 

affect math performance.  

 

Procedure: The study involves completing three surveys in your HSE classroom and collecting 

your most recent CASAS Goals or TABE math test scores. One survey asks your age, race, and 

gender plus some other questions about your math history. The other two surveys are: the Math 

Self-Efficacy Survey (MSES) and the Mathematics Anxiety Rating Scale – A Brief Version 

(MARS-S) (Nielsen & Moore, 2003; Suinn & Winston, 2003). Both surveys are anonymous and 

your test scores will be collected without any of your identifying data so that your score also 

remains completely anonymous.  These surveys can be completed in one class period or in two 

separate class periods if you prefer to complete them separately. You are encouraged to take a 

break between the two surveys. They should take you about 45 minutes at most to complete. You 

can skip any question that causes discomfort and stop the survey at any time.  

Time Required: It is anticipated that the study will require about 45 minutes of your time. You 

can take one or two surveys on two separate days, if you wish.  

 

Voluntary Participation: Participation in this study is voluntary. You have the right to 

withdraw from the research study at any time without penalty. You also have the right to refuse 

to answer any question(s) for any reason without penalty. If you choose to withdraw from the 

study, you may request that any of your data which has been collected be destroyed unless it is in 

a de-identified state. 

 

Confidentiality: The information that you give in the study will be handled confidentially. Your 

information will be assigned a code number. The list connecting your name to this code will be 

kept in a locked file. When the study has been completed and the data have been analyzed, this 

list will be destroyed. Your name will not be used in any report. 

 

Risks: There are no anticipated risks in this study. If, as a result of the study, you experience 

discomfort and would like to discuss your thoughts or feelings with a counselor, please contact 

the researcher for assistance: Barbara A Clarke, 828.414.1666, bclarke@gardner-webb.edu. 

 

Benefits: There are no direct benefits associated with participation in this study. The study may 

help us to understand how math anxiety and math self-efficacy affect math performance and the 

ability to earn a high school credential. The Institutional Review Board at Gardner-Webb 

University has determined that participation in this study poses minimal risk to participants.  
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Payment: You will receive no payment for participating in the study. You will earn attendance 

hours for your time spent participating in this study.  

 

Right to Withdraw From the Study: You have the right to withdraw from the study at any time 

without penalty. 

 

How to Withdraw From the Study: If you want to withdraw from the study, please tell the 

classroom teacher or the researcher you wish to withdraw. There is no penalty for withdrawing. 

If you would like to withdraw after your materials have been submitted, please contact Barbara 

Clarke, 828.414.1666. 

 

If you have questions about the study, contact:  

Barbara A Clarke 

EdD Candidate 

School of Education, Gardner-Webb University 

828.414.1666 

bclarke@gardner-webb.edu 

 

Dr. Sara Newell 

Faculty Research Advisor 

School of Education, Gardner-Webb University  

704.796.1515 

snewell@gardner-webb.edu 

 

If you have concerns about your rights or how you are being treated, or if you have 

questions, want more information, or have suggestions, please contact the IRB Institutional 

Administrator listed below. 

 

Dr. Sydney K. Brown 

IRB Institutional Administrator 

Gardner-Webb University 

Telephone: 704-406-3019 

Email: skbrown@gardner-webb.edu 

 

Voluntary Consent by Participant 

I have read the information in this consent form and fully understand the contents of this 

document. I have had a chance to ask any questions concerning this study and they have been 

answered for me. I agree to participate in this study. 

 

________________________________________________        Date: ____________________ 

Participant Printed Name 

________________________________________________        Date: ____________________ 

Participant Signature  

You will receive a copy of this form for your records. 
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Appendix K 

 

Sample Effect Size Data Analysis 
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10/3/21, 10:26 AM Sample Size Calculator by Raosoft, Inc.

www.raosoft.com/samplesize.html 1/2

  Sample size calculator

.

What margin of error can you accept?

5% is a common choice

5 % The margin of error is the amount of error that you
can tolerate. If 90% of respondents answer yes, while
10% answer no, you may be able to tolerate a larger
amount of error than if the respondents are split 50-50
or 45-55. 

Lower margin of error requires a larger sample size.

What confidence level do you need?

Typical choices are 90%, 95%, or 99%

95 % The confidence level is the amount of uncertainty you
can tolerate. Suppose that you have 20 yes-no
questions in your survey. With a confidence level of
95%, you would expect that for one of the questions
(1 in 20), the percentage of people who answer yes
would be more than the margin of error away from the
true answer. The true answer is the percentage you
would get if you exhaustively interviewed everyone. 

Higher confidence level requires a larger sample size.

What is the population size?

If you don't know, use 20000

722 How many people are there to choose your random
sample from? The sample size doesn't change much
for populations larger than 20,000.

What is the response distribution?

Leave this as 50%

20 % For each question, what do you expect the results
will be? If the sample is skewed highly one way or
the other,the population probably is, too. If you don't
know, use 50%, which gives the largest sample size.
See below under More information if this is
confusing.

Your recommended sample size is 184 This is the minimum recommended size of your
survey. If you create a sample of this many people
and get responses from everyone, you're more likely
to get a correct answer than you would from a large
sample where only a small percentage of the sample
responds to your survey.

Online surveys with Vovici have completion rates of 66%!
 

Alternate scenarios

With a sample size of 100 200 300 With a confidence level of 90 95 99

Your margin of error would be 7.28% 4.72% 3.46% Your sample size would need to be 140 184 268

Save effort, save time. Conduct your survey online with Vovici.

More information

If 50% of all the people in a population of 20000 people drink coffee in the morning, and if you were repeat the survey of
377 people ("Did you drink coffee this morning?") many times, then 95% of the time, your survey would find that between
45% and 55% of the people in your sample answered "Yes".

The remaining 5% of the time, or for 1 in 20 survey questions, you would expect the survey response to more than the
margin of error away from the true answer.
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