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ABSTRACT 

Math anxiety is prevalent among citizens of our country, yet nowhere is it more 

prominent than in America's classrooms. Elementary school teachers hesitate to teach 

difficult, abstract concepts while students straggle to make sense of the manipulation of 

numbers and symbols. These struggles perpetuate the negative attitudes towards 

mathematics and promote math anxiety and avoidance behaviors. The purpose of this 

study was to identify factors that contribute to the development of math anxiety in female 

elementary school pre-service teachers and assess the relationship between math anxiety 

and math avoidance behaviors. 

Initial examination of 43 mathematics autobiographies identified mathematical 

experiences in ten separate categories. Three categories, students' experiences with math 

teachers, math content, and math pedagogical practices, were used to develop experience 

scales for these constracts. A fourth scale was developed to measure experiences with 

math avoidance behaviors. Math anxiety was measured using the Revised Math Anxiety 

Scale. 

A correlation matrix compared the participants' scores on the four experience scales 

with math anxiety. A regression analysis was conducted to determine if participants' 

experience with math content, math teachers, or pedagogical practices in the math 

classroom could be identified as predictors of math anxiety. Finally, additional regression 

analyses were conducted to identify math anxiety and experiences with math teachers. 
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math content, and pedagogical practices in math classrooms as predictors for math 

avoidance behaviors. 

Math specialization participants and those participants specializing in other areas were 

analyzed separately. Results indicated a strong correlation between math anxiety and 

participants' mathematical content experiences for both groups. Moderate correlations 

w ere found for math anxiety and participants' experiences with math teachers for both 

groups. Math specialization participants' math anxiety was not significantly correlated 

with pedagogical experiences in the mathematics classroom. Non-math specialization 

participants' math anxiety levels were slightly correlated with pedagogical experiences in 

the math classroom. 

The results of the regression analysis identified experiences with mathematical content 

as a significant predictor of math anxiety for both math specialization participants and 

those who selected a specialization other than mathematics. Additional regression 

analysis identified math anxiety and participants' experiences with math content as 

significant predictors of math avoidance behaviors. 
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CHAPTER 1 

GENERAL NATURE AND PURPOSE OF THE STUDY 

Introduction 

In light of the recent trend to move mathematics education into the realm of a 

constructivist paradigm (National Council of Teachers of Mathematics, 2000), the 

community of mathematics educators has begun to focus upon the development of 

teachers who can facilitate the learning of mathematics in a constractivist manner. The 

National Council of Teachers of Mathematics (NCTM) recommends instractional 

methods that encourage learning mathematics with more emphasis on conceptual 

understanding and less emphasis on remembered knowledge. The development of 

mathematical understanding rests upon the idea that teachers can provide students with 

the opportunity to experience mathematics in authentic situations (Bums, 1992; Tobias, 

1988). Within this type of pedagogical style, teachers must feel comfortable with the 

concepts they are asking students to leam. In order to develop teachers capable of 

facilitating mathematical understanding, instractors of mathematics methods courses for 

elementary school pre-service teachers must first deal with the issue of math anxiety. 

Math anxiety is prevalent among the citizens of our country, yet nowhere is it more 

prominent than in America's classrooms. Both teachers and students are affected by 

adverse feelings toward mathematics. Elementary school teachers hesitate to teach what 

they see as difficult abstract concepts while students straggle to make sense of the 

manipulation of numbers and symbols. These straggles perpetuate the negative attitudes 



towards mathematics and promote math anxiety and avoidance behaviors. As these 

children mature to adulthood, they contribute to the ranks of educators in our country. 

Tyack and Cuban (1990) suggested the manner in which a teacher was taught has great 

influence on the pedagogical practices they use to teach their own students. Considering 

these adults learned the math anxious behaviors from their own teachers, as educators 

themselves they will adopt pedagogical practices that are similar in nature to those used 

by their own teachers thus perpetuating math anxiety in their own students. In order to 

address the perpetuation of math anxiety among elementary school children, researchers 

must examine the experiences that contribute to the development of that anxiety. 

Statement of the Problem 

The purpose of this study is to identify classroom factors that contribute to the 

development of math anxiety in female elementary school pre-service teachers and assess 

the relationship between math anxiety and math avoidance behaviors. 

Significance of the Study 

The level of math anxiety has been shown to have a significant impact upon the math 

avoidance behaviors of female elementary school pre-service teachers. High levels of 

math anxiety can cause teachers to move away from situations in which they will be 

required to teach mathematics. In addition, avoidance can cause teachers to inadequately 

address material that is essential to the cognitive development of their students. This is a 

significant issue given that females constitute the majority of elementary school teachers 



and that these teachers have the potential for contributing to the development of math 

anxiety in their students. This issue is also significant in that teachers make content 

specific and pedagogical decisions related to the manner in which children are introduced 

to mathematics. This study is needed because current research does not address the nature 

of the development of math anxiety and how it affects math avoidance tendencies in 

female elementary school pre-service teachers. In addition, if math educators are to 

adequately address math anxiety issues with elementary school pre-service teachers, they 

must be aware of the relationship of mathematical experience to the development of math 

anxiety and subsequent avoidance. Understanding the development of math anxiety and 

its relationship to math avoidance will facilitate the implementation of strong pedagogical 

practices that can address, or in some cases alleviate, math anxiety levels not only in 

female elementary school pre-service teachers but also in the students whom they will 

teach in the future. 

Predictions 

A review of the literature suggested that many factors have an impact upon the 

development of math anxiety in female elementary school pre-service teachers. The most 

comprehensive study was conducted by Jackson and Leffingwell (1999) and identified 

factors such as difficulty of material, hostile instractor behavior, gender bias, perception 

of instractors as insensitive and uncaring, and communication and language barriers. In 

addition, the literature suggested a strong correlation between math anxiety and math 

avoidance behaviors. Examination of available literature and mathematical 



autobiographies identified mathematical experiences that were associated with teachers, 

content, and pedagogical style. These three constracts are used in this study to assess 

their relationship to math anxiety and the subsequent relationship to math avoidance 

tendencies. The model in Figure 1.1 presents a graphical representation of the predictive 

relationship existing between these factors and mathematics avoidance. The model 

functions as a guide for examining the relationships existing between mathematical 

experiences, anxiety, and avoidance behaviors. The three identified constracts will be 

examined to determine if they can be identified as predictors of math anxiety and 

mathematical avoidance behaviors. Using the model as a guide, the following predictions 

will be tested: 

1. Independent mathematical experiences (with math teachers, mathematical 

content, and pedagogical practices in the math classroom) are related to math 

anxiety for female elementary school pre-service teachers. 

2. Math anxiety is related to math avoidance for female elementary school pre-

service teachers. 

3. Math anxiety for female elementary school pre-service teachers can be 

predicted from three influence variables: teacher experience, content 

experience, and pedagogical experience. 

4. Math avoidance behaviors for female elementary school pre-service teachers 

can be predicted from four influence variables: math anxiety, teacher 

experience, content experience, and pedagogical experience. 
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Assumptions 

This study is based upon certain assumptions. With respect to participants, the 

researcher assumes that all participants have completed their required mathematics 

courses prior to enrollment in the mathematics methods course. The exception to this 

assumption is students who are specializing in mathematics. These students are required 

to take 18 hours of math courses and often take these courses concurrently with the 

methods course. Math specialization students often demonstrate a reduced level of math 

anxiety and for the purpose of this study the data collected from these individuals was 

examined separately from the data collected for non-math specialization students. The 

researcher assumes that the statements contained within the created scales are 

experiences that have occurred in the lives of all participants. With respect to the various 

scales to be administered, the researcher assumes that the reliability and validity data are 

accurate and that the participants' responses are an accurate reflection of their 

experiences and attitudes toward mathematics. 

Limitations of the Study 

The participants are students enrolled in a West Texas university. These students 

compose the entirety of the experimentally accessible population. The target population 

for this study is all female elementary school pre-service teachers. The participants of this 

study are not considered to be culturally diverse. The predominantly Anglo representation 

does not provide an indication as to the experiences associated with members from 

diverse cultures. In addition, the cultural experiences associated with the participants 



represent those commonly encountered in small west Texas communities. Therefore, due 

to intervening factors, the results of this study can only be generalized to the 

experimentally accessible population. A second limitation of this study is that only those 

constructs identified within the autobiographies are included within the theoretical model. 

Additional constructs such as those occurring outside of the mathematics classroom have 

not been included as a part of this study. An additional limitation to this study relates to 

the assumption by the researcher that all responses are representative of actual classroom 

experiences. As volunteers, participants may become aware of the nature of the study and 

provide responses that they feel will help the researcher find significant results. A final 

limitation as noted by the researcher is that students who suffer from math anxiety 

typically demonstrate math anxious behaviors upon entering a math classroom on the first 

day. This higher level of anxiety could contribute to higher scores on the anxiety scale 

and could influence additional scales as well. 

Definition of Terms 

The following terms are defined according to their usage in the current study. 

Axial Coding-The process following open coding in which categories are 

compared to one another for the purpose of identifying causal relationships. Particular 

emphasis is placed upon situational context. 

Constractivist Learning Theory-A cognitive learning theory based on the premise 

that the learner constracts knowledge through experience. Understanding is emphasized 

as the focal point of instraction. 



Content Experiences-A constract identifying those experiences students have that 

are associated with the learning of mathematical content. Examples of this constract 

include failure to understand concepts, becoming lost during lesson presentations, and 

having difficulty connecting new knowledge to existing understandings. 

Content Experience Scale (CES)-A 10-item scale consisting of five positively and 

fi\ e negatively worded statements related to the learning of mathematical content in the 

classroom. The scale measures student responses on a 5-point Likert scale. 

Grounded Theory-This approach involves deriving constracts and laws directly 

from the immediate data that one has collected rather than from prior research and theory. 

The constracts and laws are grounded in the particular set of data that the researcher has 

collected. 

Instractivism-A learning theory based upon behavioral psychology. Pedagogical 

practices of instractivist teachers focus upon the need for students to become fluent in the 

basic operations that form the foundation for later application of mathematical ideas. 

Math Anxiety-A phenomena identified by feelings of tension and anxiety that 

interfere with the manipulation of numbers and the solving of mathematical problems in a 

wide variety of ordinary life and academic situations. 

Math Anxious Tendencies-Physical or mental manifestations of stress associated 

with close proximity to mathematical situations. 

Math Avoidance-Math avoidance is the tendency for anxiety to cause individuals 

to seek escape from dealing with mathematical situations. 



Math Avoidance Scale (MAS)-A 10-item scale designed to measure math 

avoidance behaviors in college students. The scale consists of five statements indicating 

math avoidance behaviors and five statements indicating non-math avoidance behaviors. 

Item responses are recorded on a 5-point Likert scale. 

Mathematics Experience Questionnaire (MEO)-A 50-item instrament comprised 

of five scales designed to measure a student's pedagogical experiences, content 

experiences, teacher experiences, math anxiety, and math avoidance behavior. 

Open Coding-The process of breaking down, examining, comparing, 

conceptualizing and categorizing data. 

Pedagogical Experiences-A constract identifying those experiences students have 

associated with the pedagogical practices of their mathematics teachers. Examples of this 

include frequent use of lecture format, emphasis on understanding, focus on 

memorization of facts and procedures and use of manipulatives. 

Pedagogical Experience Scale (PES)-A 10-item scaled consisting of five 

statements associated with Instractivist teaching practices and five statements associated 

with the Constractivist teaching practices. The scale measures student responses on a 5-

point Likert scale. 

Revised Math Anxiety Scale (RMAS)-A 10-item scaled designed to measure 

math anxiety in college students. The scale consists of five positively worded statements 

and five negatively worded statements. Item responses are recorded on a 5-point Likert 

scale. 



Teacher Experiences-A construct identifying those experiences students have that 

are associated with teachers of mathematics. Examples of this include issues related to 

the supportiveness of math instractors, amount of time spent with teachers, and student 

teacher relationship. 

Teacher Experience Scale (TES)-A 10-item scale consisfing of five positively and 

five negatively worded statements related to the experiences students have had with their 

mathematics teachers. The scale measures student responses on a 5-point Likert scale. 

Summary 

Mathematics anxiety has been demonstrated to be affecting a large number of female 

elementary school pre-service teachers. One potential effect of math anxiety is the 

teachers' attempts to avoid difficult mathematical concepts. These behaviors in an 

elementary school classroom have a direct impact on the future anxiety levels and 

avoidance behaviors of the classroom population. Females constitute the majority of the 

elementary school teachers in America. In order to adequately address the symptoms of 

math anxiety, researchers must investigate the developmental process by which the 

anxious tendencies originate. Mathematical experiences have been reported to impact the 

development of anxiety in mathematical situations. These experiences need to be 

identified and isolated in an attempt to understand the relationship that exists between the 

occurrences and future levels of anxiety. 

This study attempts to direct research toward mathematical experience and correlate 

these experiences with levels of math anxiety and avoidance behavior. A predictive 
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model is presented that provides a framework within which experiences can be examined 

in terms of the relationship with both math anxiety and math avoidance. This examination 

will help inform researchers and determine future pedagogical practices in mathematics 

methods courses. The goal of this study is to provide strategies that will help female 

elementary school pre-service teachers become empowered mathematicians who learn 

from their experiences rather than being governed by them. 
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CHAPTER II 

REVIEW OF THE LFFERATURE 

This study encompasses a number of different issues related to the study of math 

anxiety. This literature review will follow a specific path designed to address these issues 

as they occur throughout the study. Every effort has been made to seek out literature that 

is pertinent to this study. 

Gender Differences 

Traditional beliefs in American society have long held that men and women have 

specific places in the world. This societal belief impacts not only the futures of our 

students, but also impacts learning opportunities within the classroom. This literature 

review is designed to identify differences among the experiences and knowledge base of 

males and females. These differences identified within the literature are the basis for 

selecting female subjects to participate in this study. 

To understand the issues of gender equity, one must first understand the term gender 

bias. Gender bias, as defined by Brady and Eisler (1995), is the display of inequitable 

behaviors, often subtle, which occur when men and women act differently, are treated 

differently, or are responded to differently based solely on their gender. These acts of bias 

are often displayed in the form of inequitable interactions between teachers and students 

(Matthews, Binkley, Crisp, & Gregg, 1998). During their observations, these researchers 

observed numerous instances during which teachers: 
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1. called on boys more than girls; 

2. gave boys more extensive feedback; 

3. punished boys more severely than gids for the same infractions; and 

4. established mixed group settings in which boys take leadership roles and giris 
defer to their decisions, (p. 55) 

Specifically these observations imply that the experiences in the mathematics classroom 

will be different for boys and giris. This implication has a profound impact on the 

development of a students attitudes and beliefs about themselves and mathematics. 

Carr, Jessup, and Fuller (1999) examined how teachers influence the development of 

gender differences in mathematics strategy use in the first grade. The authors found that 

boys and girls benefited in different ways from their interactions with teachers. Boys in 

this case demonstrated improvement in their use of retrieval and overt strategy use as a 

function of teachers' instraction. Girls, however, did not benefit from teacher 

interactions. In fact, they demonstrated a decline in their successful strategy selection as a 

result of their interactions with their teachers. Possible explanations for this were the 

difference in the number of teacher-student interactions and the belief that girls and boys 

benefit from different types of instractional strategies. These ideas are supported by the 

work of Leinhardt, Seewald, and Engel (1979) who suggested that teachers' actions in the 

classroom indicate more attentiveness to boys' needs for support in the mathematics 

interactions. In addition, the work of Fennema and Peterson (1986) supports the notion 

that single-strategy use by teachers is often ill suited to the development of mathematical 

ideas across gender. 
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Literature suggests that intervention must occur in order to eliminate the gender bias 

within schools (Jones, 1989; Bailey, 1996). In an effort to eliminate gender bias and 

establish gender equity within the classroom, school districts have begun to examine 

educational practices with this issue in mind. However, Bailey (1996) proposed that too 

much emphasis is placed upon simplistic formulations rather than on the complex 

realities confronting our society. Bailey continues by suggesting that gender equity is not 

an educational issue but a societal one. If educators hope to overcome gender bias, they 

must first address the true nature of its origin. 

Sadker, Sadker, and Donald (1989) proposed that children are exposed to a continual 

bombardment of sexist messages in almost every aspect of their lives. Television 

commercials present women in traditional roles as housewives, while men are presented 

as occupying the roles of police detectives and doctors. Sadker et al. further suggested 

that isolated interventions directed toward the promotion of gender equity do not have an 

impact on the stereotypes established by our culture. Kianian (1996) in a review of the 

literature published on gender and mathematics concluded that gender differences in 

mathematics performance are affected by social and cultural factors and may require 

many intervention strategies to influence the outcome. 

The preceding comments suggest that the mathematical experiences of girls and boys 

are significantly different. This difference affects a variety of constracts examined within 

the literature. Researchers have investigated male and female students' attitudes toward 

mathematics, social stereotyping of math as a male domain and other negative social 

expectancies for female students' math achievement. These results generally suggest that 
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male students have more positive attitudes toward math and participate more actively in 

mathematics courses than female students (Fan, Chen, & Matsumoto, 1997). 

A further examination of the literature suggests that gender differences exist within 

the spatial abilities of males and females (Maccoby & Jacklin, 1974; Kaur, 1992; Tobias, 

1993). Males have been shown to have better spatial abilities than females while females 

have demonstrated better verbal abilities. An additional difference identified by Hyde, 

Fennema, and Lamon (1990) is that males perform better than females in problem solving 

while females out perform males in computation. 

The literature to this point supports the contention that male and female mathematical 

experiences are different, both from a social perspective and a classroom perspective. In 

addition, the abilities and performance levels for males and females are different. These 

differences contribute to the inequalities in levels of mathematics anxiety among the male 

and female populations. Springer (1994) found that there was a significant positive 

correlation between sex role identification and math anxiety among graduate psychology 

majors. In addition, males and females differed significantiy in their attitudes concerning 

the appropriateness of math as a field of study for women, with males being more likely 

to see math as a male domain. Springer also found that sex role identification for males 

and females differed significantly. These results indicate that the impact of sex role 

stereotyping has a profound affect upon the development of math anxiety among women. 

The effect of sex role stereotyping and sex role identification within our society is 

deeply seeded within females. Research indicates that females exhibit more math anxiety 

and avoidance behaviors than males (Betz, 1978; Felson & Tradeau, 1991; Kelley & 
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Tomhave, 1985). This avoidance behavior is manifested in the low number of females 

who elect to participate in high-level math courses (Carr, Jessup, & Fuller, 1999; Horn, 

1990) and the selection of math-based fields of study such as scientific research and 

engineering (Tsuji & Ziegler, 1990). In addition, female elementary school pre-service 

teachers who are suffering from math anxiety may spend less time teaching mathematics 

than their colleagues (Trice & Ogden, 1987). 

This section has provided a basis for the selection of female participants as the focus 

of this study. Mathematical experiences are different across gender in terms of classroom 

interactions and outcomes. These experiences are a product of societal views of the role 

of women in society. Due to these experiences female students are prematurely excluded 

from participation in mathematical fields based upon their own anxiety related to 

mathematics that is manifested as avoidance behavior. 

Writing in Mathematics 

The NCTM (1989) encouraged the use of assessment strategies that seek evidence 

supporting the students' ability to express mathematical ideas by speaking, writing, and 

visual depiction. More recent publications suggest that because mathematics is often 

stated in symbolic terms, the use of oral and written communication about mathematical 

ideas is not recognized as an important component of mathematics education (NCTM, 

2000). Mathematics has long been viewed as strictiy a quantitative subject. However, 

with the rise in popularity of such cognitive theories as constractivism, more weight is 

being given to assessment practices that deviate from the traditional methods. In light of 
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this trend, mathematics educators have begun to see the value in qualitatively assessing 

students' knowledge and understanding. The use of writing has increased as a tool for 

assessment of the learning of mathematical ideas. Journal writing in the form of daily 

logs (Williams & Wynne, 2000) provides students with the opportunity to express their 

thinking in a relatively safe environment. Students then have the opportunity to share the 

journal entries with their peers in order to express and communicate their mathematical 

knowledge (Albert & Antos, 2000; Manning & Manning, 1996). These tasks allow for 

reflection upon the part of the student sharing the journal as well as the students' peers. In 

addition, teachers can identify and address misconceptions in the students' thinking 

(NCTM, 2000). 

The NCTM (2000) also proposed that an additional advantage of writing in 

mathematics is that students can consolidate their thinking because it requires them to 

reflect on the work they have done and clarify their thoughts about the ideas developed. 

However, the importance of mathematical thinking is not the only value related to the use 

of writing within the mathematics classroom. Writing in the mathematics classroom can 

also provide insight into the development of ideas related feelings and beliefs about one's 

abilities to do mathematics (Ring, Pape, & Tittle, 2000). In a study to assess student 

attitudes through written responses to given prompts. Ring et al. found that attitudes 

toward mathematics are based on long-term interactions with the subject and 

mathematics teachers. The authors found that attitudes take a long time to develop and 

are hard to change. One assessment tool used by Ring et al. was students' mathematical 

autobiographies. 
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An underlying foundation of the study reported in the dissertation contends that 

student writings can provide in-sight into that student's mathematical experience. A 

review of the literature supports this contention. Perhaps the most significant aspect of 

the research conducted by Jackson, Davis, and Leffingwell (1999) is that the authors 

acknowledge the need to assess the development of math anxiety from the students' 

historical perspective. The authors effected this assessment through the use of reflective 

written responses to a specific prompt. Initially the reflection process suggested by Schon 

(1983) provided that teachers should be "reflective practitioners" who assess and adjust 

their thinking and actions based upon experience. Taylor (1992) extended this idea of 

reflecting on present experiences to the reflection on one's personal history. 

The act of reflection upon a person's life history can reveal factors impinging on that 

person's present attitudes, beliefs and knowledge (Southwell, Brady, Harrison, & 

Lavaring, 1996). According to Thompson (1992), beliefs about teaching, learning, and 

content originate in and are shaped by personal experiences in the classroom. These 

attitudes and beliefs play a key role in the future behavior of female elementary school 

pre-service teachers. Reflections in the form of written mathematical autobiographies 

have been used to help prospective pre-service teachers realize the influence that personal 

realities have on their pedagogy and practice (Cooper, 1997; Wallace & Louden, 1992). 

Shaw and Chessin (1996) suggested that writing autobiographies can help teachers 

enhance their professional growth by linking their experiences to knowledge possessed 

by teachers, their feelings regarding the school setting, and their teaching methods. The 

authors continued by suggesting that an important aspect of life-long learning is the 



continued reflection through written and oral narratives. Shaw and Chessin further 

proposed that teachers should focus upon the application of this reflection in the 

development of their perspective of approaches to enhancing learning and in attaining 

reform in their classroom practices. 

Personal realities develop over time as the result of positive and negative experiences 

particular to the mathematics classroom (Zaslavsky, 1994). Autobiographical 

compilations by Zaslavsky illustrated how the fear of mathematics is imposed by the 

attitudes of teachers and society. Citing numerous positive and negative mathematical 

experiences, the author demonstrated the impact upon the development of anxious 

feelings based upon a person's history. In addition. Cooper (1997) stated that past 

experiences encouraged some students to continue in the area of mathematics and 

supported their efforts toward becoming teachers of mathematics. The author did note, 

however, that negative experiences could also encourage students to make a strong effort 

in mathematics to prove that they can succeed in math. 

In order to better understand the nature of math anxiety as it is manifested within 

female elementary school pre-service teachers, researchers must focus upon the 

experiential nature of the students' exposure to mathematics (Tobias, 1991). 

Mathematical autobiographies can be used not only to help link experiences and 

knowledge to practice but can also facilitate awareness of the development of math 

anxiety within elementary school pre-service teachers. Shaw and Chessin (1996) and 

Hotz (1996) described instances where teachers became aware of their own strengths and 

weaknesses through the use of mathematics autobiographies. Self-awareness of math 
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anxiety is often a product on autobiographical experiences. However, for those teachers 

who demonstrate a self-awareness of their anxiety related to mathematics, 

autobiographies should be used as a tool to begin to communicate with themselves and 

other about those anxieties (Steele & Arth, 1998). 

The purpose of this section was to identify the increased awareness of the potential for 

using writing in mathematics. Furthermore, the literature identifies the potential for 

students to identify origins of personal ideologies through the use of mathematics 

autobiographies. The literature supports the contention that autobiographies focused upon 

reflection with respect to positive and negative experiences can act as affective change 

agents in students' views of pedagogical practices. In addition, when viewed as authentic 

representations of mathematical experiences, these writings can provide researchers with 

valuable information regarding the relationships between experience and current schema 

with respect to the students' attitudes and beliefs about mathematics. 

Math Anxiety, Math Avoidance and Pre-Service Teachers 

Williams (1998) defined math anxiety as both an emotional and a cognitive dread of 

mathematics. Betz (1978) extended this definition to include feelings of tension and 

anxiety that interfere with the manipulation of numbers and the solving of mathematical 

problems in a wide variety of ordinary life and academic situations. Harper and Daane 

(1998) identified anxiety in elementary school pre-service teachers when they are 

confronted with teaching activities dealing with mathematics. Helplessness, insecurity, 

and inferiority are common manifestations of math anxiety in elementary school pre-
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service teachers (Dodd, 1992; Tobias, 1988). These feelings of inadequacy often lead to 

math avoidance. Tobias (1978) identified math avoidance as a natural consequence of a 

set of attitudes that develop as a result of early educational experiences. In addressing the 

development of math avoidance, Kelly and Tomhave (1985) found that female 

elementaiy school pre-service teachers are more likely to exhibit math anxious tendencies 

that led to math avoidance than other college seniors. Math avoidance in this instance is 

identified with the pre-service teachers' reluctance to enter required math courses until 

late in their collegiate career, selecting an area of study based upon the fewest number of 

math requirements, and seeking future employment in positions that do not require 

teaching mathematics. Assuming math anxiety influences how female elementary school 

teachers actually help elementary students leara mathematics, these teachers' level of 

math anxiety is cause for concern. This concern is heightened because females constitute 

the majority of elementary school teachers and they may be perpetuating math anxiety 

with young girls in their own classrooms (Kelly & Tomhave, 1985). 

Mathematical Experiences and Anxiety 

A review of the literature provides ample evidence to support the proposition that 

math anxiety is a manifestation of negative experiences occurring through students' 

exposure to mathematics during their formal schooling process. Research indicates 

elementary school mathematics experiences have a negative impact upon students' 

confidence and leads to mathematics avoidance by the time the student is in secondary 

school (Hadfield & Lillibridge, 1991; Morris 1981). Jackson, Davis, and Leffingwell 
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(1999) identified causes of anxiety as occurring throughout a student's formal education. 

Although the experiences are spread over several years, the nature of the experiences 

indicates that math anxiety is directly related to the interactions of the students within the 

classroom. Some of the causes of math anxious feelings identified by Jackson et al. are 

difficulty of material, hostile instractor behavior, gender bias, perception of instractors as 

insensitive and uncaring, and communication and language barriers. 

The review of the literature identified three separate experiences that contribute to the 

development of math anxiety. These experiences include teacher interactions, 

pedagogical practices, and mathematical content. Each of these constracts is discussed in 

the sections that follow. 

Teacher Interactions 

This construct is defined by the opportunities that students have to interact with 

teachers on a daily basis. Students have described these interactions as both positive and 

negative experiences. Jackson, Davis, and Leffingwell (1999) asked students to identify 

their worst and most challenging mathematics classroom experiences from kindergarten 

through college. The results were divided and presented in three separate clusters. The 

outline provided in Figure 2.1 presents each of the grade level clusters and the respective 

instractor behaviors associated with those clusters. 

Identification of these instractor behaviors lends credence to the idea that multiple 

negative experiences with respect to interaction between students and their instractors 

does occur throughout a student's formal schooling. In fact, Tobias (1993) stated that an 
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Elementary Level. Especially Grades 3 and 4 

1. Hostile Instructor Behavior: 
a. Instructors made derogatory comments to students in front of their peers. 
b. Instructors exhibited anger when students requested additional help. 

2. Gender Bias: 
a. Girls were ridiculed more overtly than boys when they asked for 

clarification 
b. Teachers did not intervene when giris were verbally abused and belittled 

by their peers. 
c. Instructors repeated explanations more often to boys than to giris. 

3. Perception of Instructors as Insensitive and Uncaring: 
a. Instructors did not respond to students' needs for clarification and tutoring. 
b. Instructors did not stop students from scapegoating and criticizing their 

peers. 
c. Instructors showed insensitivity to students' documented severe allergic 

reactions to chalk by frequently forcing them to write on the chalkboard. 
d. Instructors showed anger or disgust when students asked for help. 

High School Level, Especially Grades 9-11 

1. Angry Behavior: 
a. Instractors exhibited anger when asked for further clarification of 

problems. 
b. Students who continued to ask questions were verbally attacked and 

demeaned. 
2. Unrealistic Expectations: 

a. Instractors expected students to understand problems on the first occasion 
that they were explained. 

3. Embarrassing Students in Front of Peers: 
a. Instractors forced students to go to the chalkboard to demonstrate 

problems that they did not understand and could not do. 
4. Gender Bias: 

a. Boys, regardless of ability, were helped to a substantial degree more than 
giris. 

b. Girls were often ridiculed for not understanding the material. 
c. When girls asked questions, some teachers laughed at them or told them in 

class that they were stupid. 

Figure 2.1 Outiine of grade level clusters and respective instractor behaviors 
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5. Insensitive and Uncaring Attitude: 
a. Some instructors relied heavily on worksheets but did not explain content. 
b. When students asked for help, instractors sighed as if to say, "Not you 

again, dummy" or pretended to be so busy that the students' needs were 
ignored. 

College Level, Especially Freshman Year 

1. Communication and Language Barriers: 
a. Students could not understand some instractors because of their poor 

pronunciations. 
b. The speed at which lectures were delivered was too rapid for some 

students. 
2. Insensitive and Uncaring Attitude of Instractor: 

a. Instructors belittied students for not having the prerequisite knowledge. 
b. When seeking assistance, students were often told that the instractor did 

not have enough time to help them. 
c. Students were told to go to the math lab if they were that "dumb". 
d. "Slow" mathematics students were often ridiculed, chastised, or teased 

while their peers were present. 
3. Gender Bias: 

a. Instractors told female students that girls should not take mathematics 
classes. 

b. Instractors used a condescending and demeaning manner to tell female 
students that since they did not understand the lesson in class, the 
instractor would explain it after the lecture. 

4. Age Discrimination: 
a. Instractors showed insensitivity to students who were older than the 

traditional 18-22 year-old-bracket when these students expressed anxiety 
about returning to school after many years, (pp. 584-585) 

Figure 2.1 Continued 
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unfortunate experience with a math teacher could cause math anxiety. Peterson, Burton, 

and Baker (1983) report that low math self-concept is due in part to the influences of 

math teachers. Negative experiences with teachers can lower self- concept and become 

the foundation for the development of math anxiety. In a survey of fifth-grade students 

levels' of math confidence, Stuart (2000) identified criticism as a contributing factor to 

low self-efficacy with respect to mathematics. Stuart continued by stating that these 

negative experiences are controllable by the teacher. Teachers should strive to reinforce 

the explorations by their students and become a facilitator rather than an inhibitor of 

mathematical concept development. Fotoples (2000) concurred by stating that negativity 

can only break down what must be built up in the fragile psyche that exists in math 

anxious students. 

In addition to the research identifying negative interactions with teachers, research 

supports the influence of positive interactions on the development of math anxiety. 

Haladyna, Shaughnessy, and Shaughnessy (1983) identified areas of positive experiences 

essential to the development of a positive attitude in mathematics as enthusiasm on the 

part of the teacher, respect for the students, a commitment to help students leam, 

individual attention, fairness within interactions, and praise and reinforcement. Swetman 

(1991) found a slight negative correlation between the math anxiety level of teachers and 

students' attitudes toward mathematics, the contention being that a more positive attitude 

displayed by the teacher during the teaching of mathematics transfers to more positive 

feelings with respect to mathematics on the part of the student. 
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Teacher interactions have a profound impact upon the students in the classroom. 

Negative interactions result in a lowering of self-concept that in turn can increase 

students' anxious tendencies within the classroom. The antithesis of this idea is that a 

teacher who is supportive and demonstrates a self-identified role as facilitator of 

mathematical learning can have a positive effect upon a student's view of mathematics, 

thereby decreasing the potential for the development of math anxiety. 

Pedagogical Practices 

Pre-service teachers enter their teacher-education programs with strong beliefs about 

teaching and personally constracted theories of classroom instraction. Many teachers 

enter these programs with established teacher role identity developed from years of 

experience in which they observed and interacted with classroom teachers (Powell, 

1992). When examining trends in school-based reform movements, Tyack and Cuban 

(1990) suggested that teachers' pedagogical practices are based upon and defined by 

those used by their teachers in the past. 

Traditional pedagogical practices during the early twentieth-century were based upon 

underlying beliefs and concepts originating from the instractivist learning theory 

(Kozioff, LaNunziata, & Cowardin, 2000). This theory of obtaining knowledge is based 

upon concepts related to how human beings leam and how their behavior changes once 

the teaching-learning situation has occurred. According to Kozioff et al., one major focus 

of instractivist teaching was identified as precision teaching. 
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Precision teaching is based upon an idea proposed by B. F. Skinner suggesting that the 

rate of a behavior is a dimension of the behavior and not a measure of that behavior. In 

other words according to Kozioff et al. (2000), the fluent behavior differs fundamentally 

from behavior that is not fluent. This idea is implemented in the pedagogical practices of 

instractivist teachers by focusing upon the need for students to become fluent in the basic 

operations that form the foundation for later application of mathematical ideas. 

Instractivist teaching ideas are manifested through the following pedagogical practices as 

cited by Kozioff et al.: 

1. Teachers identify and teach tool skills needed to leam complex or composite 
skills and knowledge. 

2. Teachers provide carefully planned, short practice sessions on older and new 
skills to strengthen fluency, retention, and independence. 

3. Teachers help students assemble component skills into complex activities. 
4. Teachers help students evaluate progress; e.g., counting and charting math 

problems solved per minute per day, or misspelled words caught and 
corrected, (p. 57) 

An additional aspect of instractivist teaching is related to the manner in which instraction 

is conducted within the classroom. Instractivist teachers practice direct or didactic 

instraction. Kozioff et al. identified a number of aspects of this type of instraction: 

1. Direct instraction is founded on the belief that students can leam what the teacher 
can teach, and that if students are not learning, the teacher is not teaching. 

2. Direct instraction focuses on cognitive learning—concepts, rales, cognitive 
strategies, and problem solving. 

3. Curriculum development involves three analyses: The analysis of knowledge, the 
analysis of teacher-student communication, and the analysis of behavior. 

4. The aim of instraction on any lesson is mastery. Every student should be able to 
perform the skill independently and without mistakes. 

5. Concepts, rales, and cognitive strategies are not taught in isolation from each 
other. 
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6. Brief placement tests are given for most direct instrucfion curricula to ensure that 
each student begins at the level and lesson for which he or she is prepared. 

7. The teacher closely monitors and coaches students' learning during lessons and 
when students are working independently or in groups. 

8. Lessons move at a brisk pace. 
9. Instruction is organized in a logical-developmental sequence. 
10. Lessons are scripted in the sense that the teacher knows exactiy what to say to 

provide faultless communication, (pp. 58-60) 

Two major premises of the instractivist ideology is that teachers teach by telling or 

demonstrating and that all students are equal and therefore there is no need to 

differentiate curriculum or teaching methodology. Although the instractivist method 

sounds rigid and unalterable, the goals of the instractivist pedagogy are noteworthy. The 

education of learners to become active and productive members of society has been a 

primary goal of educators throughout the history of modern education. Learners are seen 

as those who are to inherit the future and therefore deserve to be given ample 

opportunities to develop an understanding of and contribute to an ever-expanding society. 

During the mathematical reform efforts of the NCTM (1989) in the late 1980s, reform 

initiatives focused upon the pedagogical practices of teachers of mathematics. Interest 

began to center upon the development of the ideas of Braner (1966), Piaget (1964), and 

Vygotsky (1962). The development of a theory of leaming known as constractivism 

became a rallying point for many interested in mathematical reform. Underlying 

assumptions of constractivism purport that individuals in the leaming situation are unique 

and possess a separate experiential base. In addition, constractivist theory suggests that 

the teacher does not necessarily have to initiate all leaming in the classroom. 

Leaming according to Noddings (1990) requires constmction, not passive reception, 

and to know mathematics requires constractive work with mathematical objects in a 
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mathematical community. Discovery learning (Braner, 1966) suggest that teachers can 

design learning activities in such a manner that students can be led to uncover 

relationships, theories, and ideas. This form of leaming although planned and guided by 

the teacher allows for the development and discovery of the concept by the learner. In 

addition, Vygotsky (1962) identified the learning opportunities associated with society. In 

a sense Vygotsky proposed that learning is a social endeavor and that children have a 

greater learning potential when the learning situation is social in nature. These ideas have 

developed into the initiation of cooperative leaming groups as an instractional practice in 

teaching mathematics. 

Piaget's (1964) ideas related to the developmental levels of students also have had a 

profound impact upon the development of the constractivist pedagogical approach. Piaget 

proposed that intellectual processes are constractive and that cognitive stractures are 

products of continued constraction. The act of constraction, according to Piaget, implies 

both a base stracture from which to begin a constmction, a process identified as 

assimilation, and a process of transformation or creation which itself is the act of 

constraction. In addition, Piaget proposed that there also exists a process of continual 

revision of cognitive stractures, a process known as accommodation. As with the 

instractivist theories of leaming, there are also underlying assumptions to the 

constractivist theory. According to Noddings (1990), assumptions upon which all 

constractivist theorists agree are: 

1. All knowledge is constracted. Mathematical knowledge is constracted, at least in 
par, through a process of reflective abstraction. 

2. There exist cognitive stractures that are activated in the processes of constraction. 
These stractures account for the constraction; that is, they explain the result of 
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cognitive activity in roughly the way a computer program accounts for the output 
of a computer. 

3. Cognitive structures are under continual development. Purposive activity induces 
transformation of existing stractures. The environment presses the organism to 
adapt. 

4. Acknowledgement of constructivism as a cognitive position leads to the adoption 
of methodological constructivism. 

a. Methodological constractivism in research develops methods of study 
consonant with the assumption of cognitive constractivism. 

b. Pedagogical constractivism suggests methods of teaching consonant with 
cognitive constructivism, (p. 10) 

The underiying theories as described on the previous pages are manifested differentiy 

within the classroom setting. Although they may share common goals, the actions of the 

teacher operating under each of these theoretical constracts are vastly different. The issue 

of how to teach is as old as the debate over what to teach. However, until recently the 

instractivist view was seen as the traditionally accepted method of instraction. The 

remainder of this section will provide a comparison of the pedagogical approaches 

derived from these theories and attempt to relate this comparison to mathematical 

experience and the development of mathematics anxiety. 

According to Battista (1999), the teaching of mathematics in a traditional classroom 

consists of the teacher showing students several examples of how to solve a certain type 

of problem and then providing opportunities to practice this method in class and on 

homework assignments. The author suggested that this practice helps students to leam 

procedures but does not facilitate understanding. Within the constractivist classroom the 

teacher provides students with the opportunity to solve complex and interesting problems 

through the use of reading, writing, and in-depth mathematical discussions. In addition. 
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Battista contends that students have the opportunity to formulate and test the validity of 

personally constructed mathematical ideas so that they can draw their own conclusions. 

A challenge that often faces teachers in the mathematics classroom is how to use 

children s initial understandings to proactively support their continued mathematical 

development. Traditional teachers have addressed this challenge by focusing on teacher 

demonstration and explanation, often using manipulatives to emphasize intended 

meaning, as children watch, listen, and practice (Campbell, 1997). In a constractivist 

classroom the practices of the teacher are consistent with the intellectual development of 

the students. The teacher, for example, focuses her attention upon the knowledge 

possessed by the student and, according to Campbell, gathers information related to the 

understandings of the students and makes instractional decisions based upon the students' 

understandings. Armed with this cracial information the teacher designs leaming 

activities that will provide students with the opportunity to accommodate new ideas for 

the purpose of developing their schema. The differences are that the instractivist teacher 

attempts to tell or show students how to work specific problems while the constractivist 

teacher attempts to design activities that will allow students to understand new concepts. 

Perhaps the greatest difference between instractivist and constractivist pedagogical 

practice deals with the issue of control. Often the instractivist pedagogy can be associated 

with authoritarian teachers who maintain control over the leaming that takes place in the 

classroom. The constractivist teacher views his role as a facilitator of leaming and places 

the control, and subsequently the responsibility for leaming, in the hands of the students 

(NCTM, 2000). Hilton (1998) identified elementary school as the period of initial 
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feelings of mathematics anxiety, and suggested math anxiety was related to teachers' 

authoritarian teaching styles. Teachers who act as knowledge givers are shortchanging 

the abilities of their students. The power struggle is often manifested through the use of 

timed-test in that the teacher is the timekeeper and the students must function within a 

time period set by the teacher. In addition, the use of formal assessment practices in the 

mathematics classroom takes away from the potential for the student to demonstrate 

growth outside of the teacher-selected problems. 

A constractivist teacher also assesses student work, but in a manner that is more open-

ended. The use of alternative assessment strategies can also be linked to constractivist 

practices (Harper & Daane, 1998). Portfolios, observation, and communication can set 

the stage for providing teachers with information related to student leaming and can also 

provide examples of misunderstandings. These misunderstandings can then be addressed 

through subsequently posed problems. 

This literature review provides information suggesting that traditional pedagogical 

practices based upon instractivist theory could lead to the development of math anxiety. 

In addition, research supports the contention that constractivist ideas related to 

mathematical leaming foster the development of positive self-concept with respect to 

mathematics and reduces the levels of anxiety in students (Larson, 1983; Wood, 1988; 

Tooke & Lindstrom, 1998). 

Pedagogical practices that have been shown to increase math anxiety in students 

include an emphasis on drill and practice, use of a single method to achieve an answer, 

memorization of formulas or facts, and the focus on standard rales for manipulation of 
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numbers (Kelly & Tomhave, 1985; Stodolsky, 1985; Tobias, 1993). Suggestions for 

decreasing math anxiety in the classroom include a process-oriented approach focusing 

on the utilization of games and activities, the use of concrete manipulative devices, group 

work, and the application of mathematics to real-world situations (Frank, 1990; Morris, 

1981; Buerk, 1985; Larson, 1983). Took and Lindstrom (1998), focused upon the use of 

manipulative devices as a tool for understanding mathematics and reducing math anxiety. 

These authors found that this practice can have a positive effect upon a student's self-

concept. Although constractivist and instractivist theories recommend the use of 

manipulative tools for instruction, the difference is in the way in which these tools are 

used. The instractivist teacher uses the tools to demonstrate a mathematical concept, 

while the constractivist teacher makes the manipulatives available for students to use 

either in investigations or application situations. 

This review of literature indicates that theories underlying the instractivist approach to 

teaching mathematics are antithetical to those based upon a constractivist approach. The 

instractivist theory is indicative of the practices of teachers throughout the majority of the 

twentieth-century. During the 1980s the NCTM, in an effort to reform mathematics 

education, turned to the pedagogical practices arising out of constractivist theory. These 

practices are designed to place the burden of leaming upon students as they constract 

knowledge about the world around them. The pedagogical practices of these two distinct 

theories are different by definition. Although these methods are opposing in nature, they 

do share the same goal, which is to educate students in specific content areas. Research 

has indicated that instractivist pedagogical practices contribute to the development of 
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high levels of math anxiety while constructivist practices help to decrease math anxiety 

levels. 

Mathematical Content 

Much of the literature reviewed thus far provided insight into the manipulation of 

teaching behaviors and pedagogical practices of instractors. However, one variable that is 

difficult to manipulate is that of the mathematical content itself. Richardson and 

Woolfolk (1980) while examining the relationship between math test anxiety and general 

test anxiety suggested that math test anxiety in college students is different from general 

test anxiety in that math test anxiety includes a reaction to content as well as to the 

measurement of performance. This contention suggested that mathematical content is a 

source of anxiety in college students. Elementary mathematical content is of an 

unchanging nature. This variable in and of itself cannot be manipulated in the way that 

pedagogical practices can. Therefore, consideration must be given to students' 

perceptions of mathematical content as it relates to their experiences. 

Typically anxiety related to mathematical content can be contributed to a lack of 

understanding on the part of the students. According to Tobias (1993), mathematics is 

typically taught in discrete bits. Teachers who engage in this process are using strategies 

that they themselves experienced in school. After the lessons take place, students are 

tested before moving on to the next lesson. Tobias suggested that students do not have the 

opportunity to integrate the pieces of information that they are leaming. Subsequently, 

the product of this experience is confusion and a disconnected body of knowledge. 
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Tobias continued by suggesting that mathematics is language and the point is to provide 

students with a way of organizing information so they can make decisions. The problem 

arises when we consider that mathematics is full of ambiguity. Students, according to 

Tobias, are not properly initiated into the vocabulary and rales of grammar associated 

with mathematics. The contention, of course, in this instance is that teachers are not 

practicing appropriate pedagogy that would facilitate the leaming or understanding of 

mathematics. However, although this can be contributed to the pedagogical practices of 

teachers, students often relate their lack of understanding to the difficulty of material 

rather than the ineffectiveness of the instractor. Skiba (1990) supported this contention by 

suggesting that most students who suffer from math anxiety have difficulty remembering 

or understanding the steps involved in problem solving and calculation problems. The 

students are operating from a remembered knowledge base rather than understanding of 

the language of mathematics. 

Students' early experiences with mathematics typically involved timed tests, right 

answers, ambiguous vocabulary, and difficult story problems. Kelly and Tomhave (1985) 

identified these experiences as central to the mathematics curriculum taught in most 

elementary school classrooms. In a study examining beliefs of math anxious females, 

Burek (1985) found strong beliefs that mathematics is a collection of right answers and 

correct methods, that mathematics is cold and logical, that mathematics is not creative 

and does not involve intuition, and that mathematics is learned through memorization. 

These beliefs are far from trae for a person who has a grasp of the language of 

mathematics and can make the connections between various concepts within the field. 
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Greenwood (1984) proposed replacing the traditional mathematics practice of teacher 

explanation followed by student practice and memorization, with instraction using 

concrete materials in problem-solving situations. Using this method to teach basic 

mathematical concepts and skills would reduce the number of students afflicted with 

math anxiety. Greenwood further contended that this process takes the teaching of 

mathematics out of the symbolic realm and allows students to make concrete connections 

within mathematics. 

The NCTM (2000) proposed a mathematical curriculum that is coherent, focused on 

important mathematics, and well articulated across the grade levels. A coherent 

curriculum is one in which mathematical ideas are linked to and build upon one another 

for the purpose of deepening students understanding and knowledge thereby expanding 

their ability to do mathematics. In addition, the NCTM suggested important mathematics 

includes mathematics that will prepare student for continued study and for solving 

problems in a variety of situations including home, school, and work settings. Finally, in 

defining a well-articulated curriculum the NCTM suggested that this curriculum is one 

which challenges students to leam increasingly more sophisticated mathematical ideas as 

they continue through their formal educational experience. 

Contemporary mathematics reform efforts have established a direction for 

mathematics education for the next decade. Initial reform efforts made by the NCTM 

have reached fraition with a number of publications that are focused upon the teaching of 

mathematical content according to the guidelines as established by the Curriculum and 

Evaluation Standards for School Mathematics (NCTM 1989), Professional Standards for 
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Tcachiui^ Mathematics (1991), Assessment Standards for School Mathematics (1995) and 

Principles and Standards for School Mathematics (2000). However, these reform efforts 

are typical of those initiated throughout history in that they are slow to appear, generally 

taking ten years to reach the classroom. During that time, misconceptions related to 

mathematics have continued to confound the teaching and learning in the math 

classroom. 

Reducing Math Anxiety Levels 

In addition to the identification of causes of math anxiety a number of studies have 

been conducted with respect to reducing the math anxiety levels of pre-service teachers in 

the math methods classroom. Morris (1981) advocated creating and maintaining a 

supportive environment as being the main factor in creating a positive attitude toward 

mathematics. Dodd (1992) suggested a process-oriented approach using games and 

group activities. Buerk (1985) proposed group work and Larson (1983) advocated the 

use of a variety of instractional strategies including cooperative leaming situations. When 

addressing pre-service teachers specifically, Tooke and Lindstrom (1998) suggested 

instractors of pre-service teachers address the attitudes of students toward mathematics in 

the classroom. Additionally, Larson advocates the use of discourse between students to 

establish positive attitudes toward mathematics. Wood (1988) reported a commonality 

between successful programs created to address math anxiety in adults. The author stated 

that the instraction within the classroom was based upon the following characteristics: 
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1. material was introduced slowly; 

2. instructors assumed no prior mathematics knowledge; and 

3. instructors encouraged students to talk about their own thought processes in 

learning, (p. 8) 

Each of the preceding suggestions implies that the anxiety fostered throughout the 

formal education of students can be reduced using various instractional strategies. In 

addition, these suggestions imply that the student maintain ownership with respect to 

changing attitudes toward mathematics. This ownership is an important factor in 

alleviating high levels of anxiety. If math anxiety is a result of a person's classroom 

experience, then the key to anxiety reduction is addressing the experiences that initiated 

or contributed to the development of the anxiety. 

Math Anxiety and Other Constracts 

In an attempt to understand the constract math anxiety, researchers have investigated a 

number of underlying factors. Research has been conducted seeking to determine a 

correlation between math anxiety and related constracts. Other research attempts to find 

causes of math anxiety, while still further research seeks to find strategies to reduce the 

level of math anxiety within those afflicted with the phenomenon. This literature review 

on math anxiety provides an examination of the literature on this topic and support for the 

study. 

Research studies have attempted to find correlations between math anxiety and a 

number of related constracts such as performance, test anxiety, and self-efficacy. One of 
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the most significant studies is that of Fulkerson, Galassi, and Galassi (1984) in which the 

researchers attempted to test basic assumptions of cognitive theory. The study 

investigated cognitive processes of high- and low-math anxious undergraduates. These 

cognitions were examined for sex and anxiety-related differences and were used in a 

regression equation to predict performance. The researchers found the cognitions that 

occur to an individual while he is solving math problems do not differ as a function of 

mathematics anxiety or gender. 

In a study by Dew, Galassi, and Galassi (1984), the researchers attempted to 

investigate the relationship of mathematics anxiety to situational-assessed test anxiety, 

math performance, physiological state, and math avoidance behavior. The researchers 

found evidence to support the idea that math and test anxiety are related but not identical. 

Math anxiety measures showed relatively little relation to physiological measures and to 

avoidance behavior. 

The preceding research indicates that cognitive processes are not different for 

individuals who are math anxious and that math anxiety is similar to test anxiety but does 

not correlate with avoidance behavior. The significance of these findings will be 

addressed later during the discussion of the treatment of math anxious individuals. 

One significant treatment that has demonstrated moderate success at reducing levels of 

math anxiety is that of systematic desensitization. Vander and Lohr (1994) investigated 

the effects of an audio-taped program developed by the authors on math anxiety. The 

taped program contained muscle relaxation exercises and a hierarchy of math-related 

activities to be visualized while in the relaxed state. Although this study found no 
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significant reduction in math anxiety levels, there does exist other research suggesting 

that this might be a tool with which math anxiety can be addressed. Wadlington, Austin 

and Bitner (1992) conducted a similar study in which the researchers investigated effects 

of a brief treatment of systematic desensitization upon the math anxiety levels and 

negative math self-concept of college students. Their results indicate brief counseling of 

this nature may have a positive effect on math anxiety and the math self-concept of 

university pre-service teachers. Feedback from participants indicated a positive reaction 

to the counseling experience. In addition to reporting less anxiety, the participants were 

able to generalize the benefits of the progressive muscle relaxation to other anxiety 

situations. The authors recommended long-term treatment using the desensitization 

techniques based upon the results of this study. 

Much of the literature available in math anxiety examines the effects of math anxiety 

on those possessing high levels of this phenomenon. Llabre and Suarez (1985) found that 

although female college students have higher levels of anxiety than men do, their 

mathematical performance in college level courses is greater than men. Additional 

research indicates that elementary education majors have been identified as math 

avoiders. Kelly and Tomhave (1985) selected groups of suspected math avoiders in an 

attempt to identify math anxious individuals. In this study elementary education majors 

scored higher on math anxiety scales than other groups of math avoiders. In fact, the 

results of the study concluded that elementary education majors' scores correlated most 

closely with those of a group of students attending math anxiety workshops. 
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The preceding results suggest that math anxiety is a common occurrence among 

elementary pre-service teachers. Two significant studies have been conducted that 

provide some insight into addressing issues of math anxiety in pre-service teachers. 

Tooke and Lindstrom (1998) identified pedagogical issues as being successful in 

reducing math anxiety of pre-service elementary school teachers. The researchers suggest 

that specific factors were identified as being productive in the reduction of anxiety related 

to mathematics. The pedagogical style identified by the researchers is that based upon a 

constructivist view of learning in which discovery leaming and hands-on activities are 

used. In addition, the authors identified clarity of instraction as an important component 

for success in reducing math anxiety. Harper and Daane (1998) identified similar 

pedagogical techniques as being helpful in addressing math anxiety in pre-service 

teachers. 

Swetman (1991) identified the math anxiety levels and attitudes toward mathematics 

of elementary school teachers and correlated these results with the identification of math 

attitudes in their students. The study demonstrated that as the math anxiety levels increase 

in teachers there is an increase in negative attitudes toward mathematics of their students. 

The study was conducted across grade levels and these results held trae for grades fourth 

through sixth. This study supports the contention of Kelly and Tomhave (1985) that there 

is a cause for concem if the math anxiety in teachers is not addressed. This is because 

there is a tendency on the teachers' part to perpetuate the cycle of math anxiety that exists 

today. 
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This review of literature supports the notion that math anxiety is a complex constract 

that is not easily manipulated. Although cognitive in nature, evidence suggests that 

cognitions are not influenced by math anxiety. In addition, although higher levels of math 

anxiety are found in females, this does not affect performance with respect to grades. 

Some success has been found using systematic desensitization as a treatment for math 

anxiety. However, when considering a long-term impact on the reduction of math anxiety 

one must factor in the manner in which mathematics is learned. Unfortunately, math 

anxiety is a common occurrence in elementary school pre-service teachers who have 

already completed the majority of their mathematics training. The literature suggests that 

by incorporating the constractivist view of leaming into the pedagogy of the instractor, 

math anxiety levels can be reduced. Subsequently, this reduction in math anxiety can 

influence the perpetuation of math anxiety in elementary school classrooms. Therefore, 

literature supports the need for this study in that factors affecting the development of 

math anxiety have yet to be identified. In addition, more research is needed to identify 

specific factors that help to reduce math anxiety. 

Summary 

Literature supports the contention that mathematical experiences are different across 

gender in terms of classroom interactions and outcomes. These experiences are a product 

of societal views of the role of women in society. Available literature suggested that 

autobiographies focused upon reflection with respect to positive and negative experiences 

could act as affective change agents in students' views of pedagogical practices. This 
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literature also suggests that when viewed as authentic representations of mathematical 

experiences, these writings can provide researchers with valuable information regarding 

the relationships between experience and current schema with respect to students' 

attitudes and beliefs about mathematics. 

This review also provided an examination of available literature suggesting math 

anxiety is developed based upon experiences of students as they proceed through their 

formal schooling experience. Experiences with teachers, pedagogical practices, and 

general content were discussed. Additionally, literature related to the reduction of math 

anxiety in female elementary school pre-service teachers suggests that a constractivist 

pedagogical approach during math methods courses can have a positive affect on levels 

of math anxiety. A focus on discovery leaming through the use of hands-on activities is 

recommended. 

Math anxiety has been shown to be a complex constract that is not easily manipulated. 

Therefore, in an effort to better understand the constract, researchers have examined math 

anxiety as it relates to other constracts. Examinations of the relationship between math 

anxiety, performance, test anxiety, and self-efficacy provide an insight into the causes 

and potential reductions of math anxiety levels in college students. 
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CHAPTER III 

RESEARCH METHODOLOGY 

Purpose Statement and Predictions 

The purpose of this study is to identify classroom factors that contribute to the 

development of math anxiety in female elementary school pre-service teachers and assess 

the relationship between math anxiety and math avoidance behaviors. For this study a 

model was generated to assist in maintaining a perspective upon the relationships of the 

constracts within the study. The model is representative of the anticipated relationships 

between the various constracts and is a guiding influence in the development of the 

following predictions. 

1. Independent mathematical experiences (with math teachers, mathematical 

content, and pedagogical practices in the math classroom) are related to math 

anxiety for female elementary school pre-service teachers. 

2. Math anxiety is related to math avoidance for female elementary school pre-

service teachers. 

3. Math anxiety for female elementary school pre-service teachers can be 

predicted from three influence variables: teacher experience, content 

experience, and pedagogical experience. 

4. Math avoidance behaviors for female elementary school pre-service teachers 

can be predicted from four influence variables: math anxiety, teacher 

experience, content experience, and pedagogical experience. 
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Population and Sample 

The university in which this study took place is located in a West Texas community of 

about 200,000. The university enrollment is approximately 24,000. The participants 

were selected using a convenience sampling method. All students enrolled in the 

elementary school math methods class for the Spring 2001 semester were used as these 

students were easily accessible and representative of the target population of female 

elementary school pre-service teachers. All students were given the opportunity to 

participate, however male elementary school pre-service teachers were excluded upon 

data analysis. This exclusion is based upon the number of male students enrolled in the 

mathematics methods classes for the Spring semester 2001. Based upon the literature 

review, male and female experiences in mathematics classrooms are different. Therefore 

upon examination of the scores associated with these populations data should 

demonstrate diversity between the two groups. However, due to the low representation of 

male students (seven) in the mathematics methods class for the Spring semester of 2001, 

there were insufficient numbers to provide reliable data. 

The number of students enrolled in math methods courses during the Spring 2001 

semester was 113; of these students 109 were present during the data collection process. 

The course is part of a cohort group designed to provide methodological preparation in 

four areas; math, science, content area reading, and social studies. The students attended 

the mathematics course once per week for three hours. During the semester, the students 

took part in a hands-on field experiences in which they had the opportunity to teach each 

of the subject areas in a public school setting. The students enrolled in these cohort 
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groups had previously completed all course requirements as set by the State of Texas, the 

College of Education, and the University. The average age of the students was 22.3 years 

and they were predominantly female. Upon enrollment in the cohort groups for the spring 

2001 semester the students were randomly assigned to one of five groups. A sixth cohort 

exists in which post-baccalaureate students are enrolled for certification purposes. 

However, this group consists primarily of non-traditional students and will be excluded 

from the study based upon this characteristic. In addition, one of the five cohort groups 

has been designated as a middle school cohort where students desiring to teach 

mathematics, science, or social studies at the junior high level can gain experience in that 

particular setting. The results of this study can only be generalized to the experimentally 

accessible population, those being female elementary school pre-service teachers 

currently enrolled at the university. 

Research Design 

This is a multivariate correlational study. Multiple correlations will be conducted in an 

effort to identify the relationships that exist between the various constracts that are 

measured. Specifically, correlational relationships will be evaluated between math 

anxiety as measured by the Revised Math Anxiety Scale (RMAS) and math avoidance 

behaviors. In addition, a multiple regression analysis will be conducted to determine the 

relationship of teacher experience, content experience, and pedagogical experience in the 

mathematics classroom to math anxiety. Further analysis will consist of multiple linear 

regression analysis to assess the relationship between experience in mathematical 
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situations, math anxiety and their relationship to math avoidance behaviors. The design is 

guided by a predictive model of relationships (Figure 1.1). 

Instramentation 

The researcher specifically developed instruments for this study. In order to define the 

constructs that potentially affect students' attitudes, feelings, and beliefs with respect to 

mathematics, 43 mathematics autobiographies were analyzed. Students responded to the 

following prompt provided by the instractor of the methods course: 

"Using a narrative style, create a record of your mathematical experiences in 
formal and informal educational settings. This record should include experiences 
with discovery, frastration, teachers, and other students. The autobiographies 
should include anecdotal records of your earliest experiences in school and 
continue through to your enrollment in this course. You should be able to 
complete the assignment in a short 3-5 page paper." 

These autobiographies were collected during the Spring semester of 2000. The 

autobiographies (see Appendix C) were generated as part of an assignment given to two 

sections of the math methods courses. Upon completion of the autobiographies, the 

papers were turned in, graded, and retumed to students. At the end of the semester, 

students were asked to voluntarily return anonymous copies of the autobiographies to be 

used in this study. The authors associated with the autobiographies consisted of 43 female 

elementary school pre-service teachers; the average age of the population was 24. These 

authors were comparable to the target population of this study with respect to age, 

gender, and classification. All authors of the autobiographies have since completed 

student teaching and graduated from the university. 
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Analysis of the autobiographies consisted of the use of the grounded theory method as 

proposed by Strauss and Corbin (1990). Initial coding of experiences associated with 

mathematics generated 661 experiences. Open coding procedures, the process of breaking 

down, examining, comparing, conceptualizing and categorizing data, generated a set of 

ten categories associated with these experiences (Table 3.1). 

Further analysis, through the use of axial coding, examined the experiences in 

relationship to each other as well as in context. The following pages include an 

explanation of the coding process used to reduce the number of, or in some cases 

collapse, the experience categories. The goal of the researcher was to examine experience 

categories that relate directly to the mathematics classroom. Therefore category reduction 

decisions were made based upon the ability to address these experiences in a practical 

setting. Throughout the next few pages references to quotes found in the autobiographies 

will be used. The coding process used to identify the specific experiences consists of 

three numbers to identify each of these experiences. The first number identifies the 

specific autobiography where the experience is found. The second number identifies the 

page on which the experience is located and the third number identifies the specific 

numbered experience for that individual. 

The coding procedure identified two specific categories of experiences, those 

occurring within the classroom, and those that occurred outside of the classroom 

environment. For the purpose of the study, those experiences that were directly related to 

classroom situations were used. Hence, the categories containing parental experiences 

and peer experiences were eliminated from further examination. In addition, the 
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Table 3.1 Categories resulting from open coding process 

Category Occurrences 

Avoidance Behaviors 41 

Content Experiences 85 

Miscellaneous Experiences 16 

Parent Experiences 48 

Peer Support 45 

Pedagogy Experiences 127 

Real World Experiences 17 

Self Efficacy 86 

Teacher Experiences 164 

Testing Situations 32 
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experiences associated with the real-world application category were generally work 

related and did not have a bearing on the classroom experiences of students. However, 

several experiences related to situations in which the students' teachers provided real-

world applications during the lessons. These experiences were combined with the 

pedagogical experiences category. An example of this is provided below. 

8.1.7 In 6' grade we had something called Munchkin Land and it was our 
classes own community. We elected a president, vice president, bankers, 
a sheriff and other officers. We had Munchkin bucks. We designed and 
voted on a one, five, ten, twenty, fifty and one hundred-dollar bill. We 
could earn money for different things such as citizenship, attendance and 
grades. On Fridays we could open our businesses and buy things from 
other businesses with Munchkin bucks. We also had bake sales. I thought 
this was a great way to help us leam how to count money. 

The miscellaneous category consisted primarily of obscure references to subjects 

tJiken or feelings about a specific grade level. An example from this category is provided 

below. 

16.3.8 Things were pretty easy for me my senior year. 

This category provided no substantial benefit to the identification of potential constracts 

and was also eliminated from further consideration. 

The experiences within the testing category were centered on two main themes. The 

first was the use of timed testing situations. These experiences were more descriptive of a 

pedagogical decision on the teachers' part and were identified as a subcategory of 

pedagogical experiences and subsequently combined with that category. The second 

theme centered on the anxiety associated with the Texas Assessment of Academic Skills 
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(TAAS) test, which is the state mandated proficiency test in Texas. An example of this 

type of experience taken from the autobiographies follows: 

10.3.13 The most vivid memory of math during my high school years is the math 
section of the TAAS test. I always found that section to be the most 
difficult for me. I could always come up with an answer, but it always 
seemed to be the wrong one. I took the TAAS test my junior year. I 
remember that our Principal come into our math class to tell us who had 
failed the test and who had passed the test. He did all of this out loud. So, 
when he called out my name and told me that I had failed the math 
section, I was devastated. 

Due to the amount of anxiety associated with this test, it was difficult for the researcher 

to discern whether this item was actually a mathematics issue or a TAAS issue. 

Therefore, testing situations associated with the TAAS test were eliminated from further 

analysis. 

The final category addressed during the initial stages of the axial coding process was 

self-efficacy. This category consisted of experiences where students were exhibiting self-

confidence, or the lack thereof, when encountering mathematical situations. Although 

these experiences did occur in the classroom, they generally were considered a product of 

mathematical experience. Students who shared experiences where they lacked confidence 

in their ability to perform mathematical computations suggested that this lack of 

confidence was a direct result of their previous mathematical experiences. Since the 

purpose of this study is to examine classroom experiences that are causal in nature, this 

category was eliminated from further consideration. 

The axial coding process generated four categories in which students identified 

experiences that had an impact upon how they currently view mathematics. Each 
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category was identified as a separate construct. The constructs and the number of 

associated experiences are listed in Table 3.2. 

Upon completion of the coding process, statements were generated that were 

representative of the experiential statement made for each experience associated with the 

construct. These statements were analyzed for the purpose of identifying general 

statements that were representative of the various constracts. 

For the construct "Teacher Experience," the statements represented both positive and 

negative interactions with teachers. Five positive and five negative statements were 

selected based upon the number of instances these statements occurred within the 

autobiographies as well as the overall representative properties with respect to the 

constract. Examples of statements for the constract "Teacher Experience" are: 

1. -I- My math teachers were supportive in my efforts to leam mathematics. 
2. -I- My teachers had confidence in me as a student of mathematics. 
3. I can recall math teachers who made me feel dumb in class. 
4. I did not feel comfortable seeking help from my math teachers outside of 

class. 

All items were answered on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The 10-item scale is meant to measure mean levels of "Teacher 

Experience" from 1 to 5, with 1 being representative of positive experiences and 5 being 

representative of negative experiences. The five positively worded items were reverse-

coded to reflect the intention of the instrament. 

"Content Experiences" were analyzed in a similar manner to the constract of "Teacher 

Experience." The statements generated were symbolic of both positive and negative 

experiences. Five positively worded statements and five negatively worded statements 
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Table 3.2 Categorical Experiences and Number of Occurrences 

Category Occurrences 

Teacher Experiences 201 

Content Experiences 123 

Pedagogical Experiences 153 

Avoidance Behaviors 54 
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were selected that represented the most frequently occurring experiences as well as the 

symbolic nature of the statement with respect to the constract. Examples of the positive 

and negative statements associated with the constract "Content Experiences" are: 

1. -I- I have generally considered math as a related, sequential progression of 
ideas. 

2. + When confronted with a difficult concept, I generally worked until I 
understood the concept. 

3. I was frequently lost and had trouble keeping up in my math classes. 

4. I struggled with many concepts in mathematics. 

Participants were asked to respond on a 5-point Likert scale ranging from 1 (strongly 

disagree) to 5 (strongly agree). The 10-item scale is meant to measure mean levels of 

"Content Experience" from 1 to 5, with 1 representing positive experiences related to 

mathematical content and 5 being representative of negative experiences. In a manner 

consistent with the nature of the instrament, positively worded statements were reverse 

coded. 

The "Pedagogical Experience" constract is representative of exposure to constractivist 

teaching pedagogy. The pedagogical experiences related by the students can be divided 

into two categories. The first category represents those pedagogical practices based upon 

constractivist leaming theory and supported by current mathematics education initiatives. 

The second types of pedagogical experiences are associated with instractivist teaching 

practices and are representative of behavioral leaming theory. Therefore statements were 

generated that were reflective of these two types of pedagogical experiences. Sample 

statements intended to measure experiences for the constract "Pedagogical Experience" 

are listed below: 
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1. C My teachers often applied their math lessons to real worid situations. 
2. C My teachers used a combination of manipulatives, visual aids, and 

cooperative learning. 
3 I My teachers relied on overhead projectors or chalkboards as tools to 

present information. 
4. 1 My teachers focused mainly on memorization facts and procedures. 

C = Constructivist 1 = Instractivist 

All items were answered on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The 10-item scale is meant to measure mean levels of "Pedagogical 

Experiences" from 1 to 5, with 1 being representative of exposure to constractivist 

pedagogical practices and 5 being representative of exposure to non-constractivist 

pedagogical practices. The five constractivist pedagogical statements were reverse-coded. 

The "Avoidance Behavior" constract is representative of those experiences identified 

in the autobiographies in which students sought escape from confrontation with 

mathematical situations. These experiences are consistent with those identified within the 

literature related to math avoidance. The statements created were both negatively and 

positively phrased and selected for inclusion based upon number of occurrences and their 

representative nature. Sample statements for this scale are: 

1. -I- I have often helped others with their math homework. 
2. -I- I have taken math classes even though they were not required. 
3. I did not take a math class my senior year in high school. 

4. I chose a major that did not require me too take many math courses. 

With respect to the constract "Avoidance Behavior," the scale is measuring experience in 

which students elected to avoid mathematics throughout their academic life. Item 

responses were recorded on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The 10-item scale is meant to measure mean levels of "Avoidance 

Behaviors" from 1 to 5, with 1 being representative of low avoidance behaviors and 5 
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being representative of high avoidance behaviors. The five positively worded items were 

reverse-coded to reflect the intention of the instrament. 

In an effort to assess the mathematical anxiety levels of participants a 10-item version 

of the Revised Mathematics Anxiety Scale (RMAS) was used (Betz 1978). This scale is a 

revised version of one of the scales constituting the Fennema-Sherman Mathematics 

Attitudes Scales (Fennema & Sherman, 1976). The original scale was designed to 

measure math anxiety in high school students. The revised version was reworded to 

address college students. The RMAS consists of five positively worded statements and 

five negatively worded statements. The positively worded statements were reverse-coded 

in an effort to reflect the intention of the instrament. Sample statements included in the 

RMAS are: 

1. + I have usually been at ease during math courses. 
2. -I- I usually don't worry about my ability to solve math problems.. 
3. My mind goes blank and I am unable to think clearly when doing 

mathematics. 

4. Mathematics makes me feel uncomfortable and nervous. 

Item responses on the RMAS were recorded on a 5-point Likert scale ranging from 1 

(strongly disagree) to 5 (strongly agree). The 10 item scale is meant to measure mean 

levels of "Math Anxiety" from 1 to 5, with 1 being representative of low math anxiety 

and 5 being representative of high math anxiety. Betz reported a reliability coefficient of 

.92 using the split half method. Using this reliability measure, the author felt the scale 

was sufficientiy reliable to be studied in relationship to other relevant variables. 

The Mathematics Experience Questionnaire (MEQ), a fifty-item instrament was 

created using the statements from the five constracts being measured (see Appendix B). 
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The MEQ consists of the Pedagogical Experience Scale (PES), the Content Experience 

Scale (CES), the Teacher Experience Scale (TES), the Math Avoidance Scale (MAS), 

and the Revised Math Anxiety Scale (RMAS) (see Appendix A). In an effort to 

randomize the order in which the statements appeared a computer randomizer was used 

for placement of the test items. The items were numbered from 1 to 50 and then a random 

set of numbers ranging from 1 - 50 were generated. The numbers were created in a 

random order. This order was used to place test items within the instrament. 

Upon completion of the instrument, representatives from various areas related to 

mathematics education were asked to examine each item. In addition, a colleague familiar 

with the grounded theory method was consulted to review the techniques used to examine 

the autobiographies and the subsequent creation of the instrament. Comments from these 

individuals ranged from recommendations to rephrasing test items to issues relating to the 

formatting of the initial page requesting demographic information. No serious threats to 

validity were noted and all recommendations were addressed. 

A pilot test of the instrament was administered to two sections of the mathematics 

methods courses during the Fall 2000 semester. This test was conducted for the purpose 

of generating internal reliability scores and to strengthen the validity of the instrament. 

Each participant in the pilot test was given a manila envelope containing a consent form 

as well as a three-page copy of the instrament. The consent form was signed and 

collected as the students began to complete the MEQ. Upon completion of the 

instrament, participants placed each copy in a separate manila envelope and these 

envelopes were then collected as the instraments were completed. The participants were 

57 



asked to identify any problems with the instrument or to offer any thoughts on its design. 

One student informed the test administrator that statements number 3 and 50 were the 

same. Upon examination the researcher noted that an error had been made upon creation 

of the instrument and the correct item was placed in slot 50. 

Internal consistency for each scale was measured using Cronbach's alpha test for 

reliability. Reliabilities for the scales ranged between .74 and .96, each of these figures is 

within the generally acceptable measure of reliability. The reliability coefficients for each 

scale on the pilot test are listed in Table3.3. 

Data Collection Procedures 

After securing clearance from the University's Human Subjects Review Board, the 

data collection took place during the first class session of the Spring 2001 semester. The 

instrament was administered on the first day of class. A fellow graduate student 

administered the instrament to all sections of the mathematics methods courses to insure 

consistency in the administration process. The instrament along with a human subjects 

consent form was passed out in a manila envelope. The students signed the consent forms 

and they were collected as the students complete them. Once the instrament was 

completed it was placed back into the manila envelope and collected by the test 

administrator. When all envelopes were collected they were retumed to the primary 

researcher. The collection process was conducted in such a manner as to ensure complete 

anonymity to the participants of the study. No identifying marks were placed upon the 

instraments until the various sections of the mathematics methods courses had completed 
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Table 3.3 

Reliability Coefficients for Five Scales 

Scale Coefficients 

Revised Math Anxiety Scale .97 

Content Experience Scale .92 

Teacher Experience Scale .91 

Pedagogy Experience Scale .75 

Math Avoidance Scale .88 
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all copies. At that time each copy of the instrument was given an identification number 

for data analysis purposes. 

Analysis of Data 

Analysis began with an examination of each instrament. Instraments completed by 

male participants were disqualified from the data analysis, as the purpose of the study 

was to identify correlations between classroom experiences of female elementary school 

pre-service teachers. In an effort to address the first prediction, a correlation matrix was 

generated to identify relationships existing between the five constracts represented by the 

instrament. This analysis addressed the prediction that math anxiety and math avoidance 

behaviors are related. In addition, this analysis provided information related to the 

relationships that exist between all of the constracts tested. A multiple regression analysis 

was conducted to determine the correlation between math anxiety, the criterion variable, 

and the three predictor variables (teacher experience, content experience, and pedagogical 

experience). The final analysis consisted of a multiple regression analysis designed to 

assess the predictive nature of the relationship between the identified experience 

constracts, math anxiety, and the dependent variable math avoidance. 

Summary 

Female elementary school pre-service teachers took part in a correlational study 

designed to examine the relationship between mathematical experience and math anxiety. 
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In addition, the study examined possible relationships between math anxiety and math 

avoidance. 

Math autobiographies of 43 pre-service teachers were analyzed using a grounded 

theory method. The results of open and axial coding procedures resulted in three 

experiential constructs. In addition, math avoidance behaviors were identified as being 

common among the pre-service teachers. Using these constracts, four scales were created 

to measure the level of exposure to each of these constracts. These four scales were 

combined with the Revised Math Anxiety Scale (RMAS) in a questionnaire format and 

administered as a pilot study to two sections of elementary pre-service teachers. 

Reliability coefficients were calculated and were of sufficient weight to support the 

instrament. 

The instrament was administered to students in five sections math methods courses on 

the first class day of the Spring 2001 semester. Upon collection of the data, a 

correlational matrix was created to determine the relationship between the various 

constracts. In addition, a multiple regression analysis was conducted to determine the 

degree of the relationship between the mathematical experiences and math anxiety. The 

relationship between math avoidance and mathematical experience was assessed through 

a separate multiple regression analysis. 
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CHAPTER IV 

RESULTS 

The purpose of this study is two-fold. The first purpose is to identify classroom 

factors that contribute to the development of math anxiety in female elementary school 

pre-service teachers and then to assess the relationship between these factors and math 

anxiety. The second purpose of this study is to assess the relationship between the 

identified factors, math anxiety, and math avoidance behaviors. 

Descriptive Statistics 

Internal consistency for each scale was measured using Cronbach's alpha test for 

reliability. Reliabilities for the instraments ranged between .79 and .95, with all being 

within the acceptable measure of reliability. The reliability coefficients for each scale 

included in the Mathematics Experience Questionnaire are listed in Table 4.1. The 

reliability measures were consistent with those measures obtained during the pilot test of 

the MEQ. 

The MEQ was administered to 109 students. Examination of the descriptive data 

identified seven male participants. Data from their questionnaires were excluded prior to 

analysis based upon the low number of male participants. Research demonstrated that 

male and female experiences in mathematics are different. Therefore there should be 

significantly different scores on each section of the MEQ. However, the seven male 

participants did not provide sufficient data to compare the groups. In addition, an 
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Table 4.1 

Reliability Coefficients for Mathematics Experience Scales 

Scale Coefficients 

Revised Math Anxiety .95 

Content Experience .92 

Teacher Experience .87 

Pedagogy Experience .79 

Math Avoidance .87 
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examination of the reported age of the participants showed three participants whose 

identified ages (33,34,39) fell further than three standard deviations beyond the mean age 

ot 22.35 years. For this reason these participants were also removed prior to data 

analysis. 

Further examination of the descriptive data revealed 22 participants who identified 

mathematics as their area of specialization. This number was higher than anticipated and 

required additional consideration prior to further data analysis. A comparison of the mean 

scores for the math specialization participants was compared to the mean scores of those 

participants that identified a specialization other than mathematics. This comparison was 

necessary to determine if the scores for the two groups could be analyzed as one group. 

Significant differences in all measured categories would suggest that these are two 

distinct groups and would necessitate a separate analysis for both groups. The mean 

scores on each of the scales as measured by the MEQ (Table 4.2) for the math 

specialization participants were compared with the mean scores of the non-math 

specialization participants using an ANOVA (Table 4.3). 

Examination of the mean scores on the RMAS demonstrated a significant difference 

(F(l,97) = 23.29, p<.01) between those participants who identified mathematics as their 

specialization and the non-math specialization participants. A significant difference was 

also found for the CES (F(l,97) = 20.15, p<.01), the TES (F(l,97) = 7.80, p<.01), the 

PES (F(l,97) = 11.35, p<.01), and the MAS (F(l,97) = 93.12, p<.01). 

The use of the one-way ANOVA is somewhat questionable in light of the distinct 

difference in the sample size of each group. Due to this violation to the assumptions of 
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Table 4.2 

Descriptive Statistics Math and Non-Math Specialization 

Scale 
Math (n = 22) 

M Sd 

Non- Math (n = 77) 

M Sd 

Revised Math Anxiety 2.11 0.52 3.24 1.06 

Content Experience 2.15 0.40 3.00 0.86 

Teacher Experience 2.15 0.62 2.60 0.69 

Pedagogical Experience 3.03 0.52 3.45 0.51 

Math Avoidance 2.00 0.43 3.45 0.66 

65 



Table 4.3 

ANOVAs - Comparison of Mean Scores on MEQ 

Source SS df MS 

Anxiety 
Error 
Total 

Content 
Error 
Total 

Pedagogy 
Error 
Total 

Teacher 
Error 
Total 

Avoidance 
Error 
Total 

21.99 
91.55 

113.54 

12.30 
59.20 
71.50 

2.96 
25.24 
28.20 

3.58 
44.45 
48.03 

35.88 
37.37 
73.25 

1 
97 
98 

1 
97 
98 

1 
97 
98 

1 
97 
98 

1 
97 
98 

21.99 
0.94 

12.30 
0.61 

2.96 
0.26 

13.58 
0.49 

35.88 
0.39 

23.30 .000 

20.15 .000 

11.36 .001 

7.81 .006 

93.13 .000 
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ANOVA, further analysis was conducted using an independent samples t-test. The r-test 

analysis was preceded by Levene's Test for Equality of Variances (Table 4.4). Violations 

of homogeneity of variance assumptions were identified for the RMAS E(2,97) = 22.04, 

p < .05, CES F(2,97) = 21.02, p < .05, and MAS F(2,97) = 5.81, p < .05. For each of 

these comparisons the r-test based on equal variances was replaced by a t-test based on 

separate variance estimates. Table 4.5 identifies the adjusted degrees of freedom 

associated with the modified Mest. This adjustment corrects for the unequal variances 

and provides reliability for the comparison. For the remaining comparisons. Teacher 

F(2,97) = .34, p >.05, and Pedagogy F(2,97) = .07, p > .05, the homogeneity of variance 

assumption was not violated and the normal f-test was used. 

The independent f-test based on separate variance estimates compared the mean scores 

of the two groups (Table 4.5) on each of the experience scales and demonstrated a 

significant difference between the mean scores on the RMAS (r(71.95) = -6.88, p < .05). 

The mean score for the non-math participants was significantiy higher (m = 3.24, sd = 

1.06) than the mean score of the math specialization group (m = 2.11, 5^ = .52). In 

addition, the t-test identified a significant difference between the mean scores on the CES 

(r(75.43) = -6.52, p < .05). The mean score for the non-math specialization participants 

was greater {m = 3.00, sd = .86) than the mean scores for the math specialization 

participants (m = 2.15, sd= .40). Finally, the Mest based on separate variance estimates 

demonstrated a significant difference between the mean scores for both groups on the 

MAS (r(52.80) = -12.20, p < .05. The mean scores for the non-math participants' scores 
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Table 4.4 

Levene's Test for Equality of Variances 

Scale 
Levene's Test 

_F Si£_ 

Revised Math Anxiety 

Content Experience 

Teacher Experience 

Pedagogical Experience 

Math Avoidance 

22.04 .000 

21.02 .000 

.346 .558 

.073 .788 

5.81 .018 
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Table 4.5 

Independent r-tcst - Comparison of Mean Scores on MEQ 

Source 
t df 

Sig. 
(2 tailed) 

Mean 
Difference 

Revised Math Anxiety Scale -6.88 

Content Experience Scale -6.52 

Pedagogical Experience Scale -3.37 

Teacher Experience Scale -2.79 

Math Avoidance Scale -12.20 

71.95 

75.43 

97 

97 

52.80 

.000 

.000 

.001 

.006 

.000 

-1.13 

-0.85 

-0.41 

-0.46 

-1.45 
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were significantly higher {m = 3.45, sd = .66) than the math participants (m = 2.00, sd = 

.43). The independent /-test based upon equal variances demonstrated a significant 

difference between the means for both the PES (t(97) = -3.37, p > .05, and the TES(r(97) 

= -2.79, p < .05. The mean scores for the non-math participants on the PES (m = 3.45, sd 

= .51) and TES (m = 2.60, sd = .69) were significantly higher than the means scores for 

the math specialization participants on both the PES (m = 3.03, sd = .52) and TES {m = 

2.15, sd = .62). These results support the original analysis as computed using the one

way ANOVA. 

In light of the results of the analysis of variance, further examination of the data was 

conducted separately for the groups of participants identified as non-mathematics 

specialization {n = 11) and those participants identified as specializing in mathematics (« 

= 22). 

Prediction One 

Prediction one posited that mathematical experiences, those identified as associated 

with mathematics teachers, mathematical content, and pedagogical style, are related to 

math anxiety for female elementary school pre-service teachers. A correlation matrix was 

generated to examine the relationship between the mean scores on the mathematical 

experience scales and mean scores on the Revised Math Anxiety Scale (RMAS) for math 

specialization participants and non-mathematics specialization participants (Table 4.6). 
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Table 4.6 

Correlation Coefficients for Anxiety and Mathematical Experience Scales 

Scale 

Content Experience 

Pedagogical Experience 

Teacher Experience 

Math Avoidance 

Math 

-79** 

.007 

.43* 

.59** 

Anxiety 
Non-Math 

.90** 

.26* 

.65* 

.82** 

* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
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A Pearson correlation coefficient was calculated for the relationship between math 

specialization participants' math anxiety and content experiences. A strong positive 

correlation was found (A-(22) = .78, p < .01), indicating a significant linear relationship 

between the two variables. The significant result is consistent with the researcher's 

prediction. Students who specialize in mathematics typically demonstrate a low level of 

mathematics anxiety (/n = 2.11). The lower scores on the CES (m = 2.15) for the 

mathematics specialization participants demonstrate positive experiences with 

mathematical content. Non-mathematics specialization students typically have higher 

levels of anxiety (tn = 3.24). Additionally, the experiences with mathematical content are 

typically negative as indicated by the mean score on the CES {m = 3.00). A strong 

correlation was found (r(77) = .90, p<.01), indicating a significant linear relationship 

between math anxiety and content experiences for the non-math specialization group. 

A Pearson correlation coefficient calculated for the relationship between the 

mathematical specialization participants' scores on the PES and their level of math 

anxiety demonstrated a weak correlation that was not significant (r(22) = .007, p > .05). 

The Pearson correlation for this relationship with non-mathematics specialization 

participants revealed a low correlation (r(77) = .26, p < .05), indicating a significant 

relationship between non-mathematics specialization participants level of math anxiety 

and their pedagogical experiences. These results are unanticipated as the research related 

to mathematics anxiety suggested a strong correlation between the development of 

mathematics anxiety and the pedagogical practices employed by the teacher. 
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The correlation matrix reveals a moderate correlation (r(22) = .425, p < .01), between 

anxiety and teacher experiences for math specialization participants. This result supports 

the literature review that suggested the actions of the teacher have an impact upon 

whether students feel comfortable or anxious when dealing with mathematics. The math 

specialization students' scores on the TES (m = 2.15) demonstrate a trend toward more 

positive experiences with teachers of mathematics. The moderate correlation suggests 

that positive teacher experiences are related to lower levels of math anxiety. 

Non-mathematics participants revealed a slightly higher correlation (r(77) = .65, p < 

.01). The scores for non-mathematics participants on the TES (m = 2.60) suggest more 

negative experiences with teachers than those reported by the math specialization 

participants. In addition, the math anxiety scores are higher than those measured on the 

RMAS for math specialization participants. This correlation supports the predication that 

people's experiences with mathematics teachers are related to the development of 

mathematics anxiety. 

Prediction Two 

The second prediction suggested that there exists a relationship between a person's 

level of math anxiety and their math avoidance behaviors. In assessing this relationship, 

a Pearson correlation (Table 4.6) identified a moderate correlation {r{22) = .59, p < .01) 

for those participants identified as math specialization students. The mean score {m = 

2.00) for avoidance behaviors indicated that the participants who selected mathematics as 

their specialization were not inclined to engage in mathematics avoidance behaviors. In 
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addition, these students demonstrated a lower level of anxiety (m = 2.11) than non-math 

specialization students. The Pearson correlation for the non-mathematics specialization 

participants revealed a strong correlation (r(77) = .82, p < .01). The mean score {m = 

3.45) for avoidance behaviors of non-math participants indicated a strong propensity 

toward math avoidance behaviors. In addition, these individuals demonstrated a higher 

level of math anxiety {m = 3.24). These relationships indicated that math anxiety is 

related to math avoidance. Students who had high levels of math anxiety tended to 

engage in math avoidance behaviors while those students who are not math anxious did 

not engage in math avoidance behaviors. 

Prediction Three 

The third prediction stated that measurement of the exposure to the various 

experiences identified through the examination of the autobiographies could function as 

independent predictors of math anxiety. In other words, the measure of a person's 

positive and negative experiences within the identified variables functions as dependent 

predictors in the measurement of math anxiety. 

In order to analyze this prediction, a multiple linear regression analysis was conducted 

for the math specialization participants and the non-math specialization participants' 

scores on the MEQ. All variables were interval and the dependent variable, mathematics 

anxiety, was normally distributed around the prediction line. Initially, all factors were 

entered into the analysis for the purpose of testing for significance. A multiple linear 

regression was calculated to predict participants' mathematics anxiety based on content 
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experience, pedagogical experience, and teacher experience. A significant equation 

(Table 4.7) was found (F(3,18) = 11.54, p < .001), with an R^ of .658. This result 

indicated that 65.8% of the variance in the dependent variable could be accounted for by 

the variance in the three independent variables. 

Math specialization participants' predicted math anxiety was equal to .41 + .92(CES) -

.24(PES) -I- .20 (TES) (See Table 4.8). In this equation each of the variables was equal to 

the participant's score on the corresponding scales. These variables are partial correlation 

coefficients. When any two coefficients are held constant, the third coefficient indicates 

an change, either positive or negative depending on the constant, in the participants' 

anxiety level. Although this equation is significant only content experience was found to 

be a significant predictor of math anxiety. 

In light of the results from the previous regression analysis an additional regression 

analysis was conducted using the stepwise method. Each variable was added to the 

equation individually and removed if it did not contribute significantly to the regression. 

A significant equation (Table 4.7) was found (F(l,20) = 32.03, p < .001), with an R̂  of 

.616. This analysis indicates that 61.6% of the variance in math anxiety can be accounted 

for by the variance in the significant independent variables. In this case, only content 

experience was identified as a significant predictor of math anxiety. From this analysis 

math anxiety was equal to -.08 -i- 1.02(CES) (see Table 4.8). Further comparisons of the 

regression analysis demonstrated that of the original 65.8% variance accounted for in the 

equation, content experiences account for 61.6% of the variance in math anxiety, further 

supporting the significant value of this variable. 
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Table 4.7 

ANOVA - Anxiety Linear Regression Analysis for Math Specialization Participants 

Model 
Regression 
Residual 
Total 

Model 
Regression 
Residual 
Total 

SS 
3.79 
1.97 
5.76 

SS 
3.55 
2.21 
5.76 

Enter Method 
df 

3 
18 
21 

Stepwise 
df 

1 
20 
21 

MS 
1.26 
.12 

Method 
MS 
3.55 

.11 

F 
11.54 

F 
32.03 

D 
.000 

D 
.000 
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Table 4.8 

Anxiety Regression Coefficients for Mathematics Specialization Participants 

Model 
(Constant) 
Content 
Pedagogy 
Teacher 

Model 
(Constant) 
Content 

B 
.41 
.92 
.24 
.20 

B 
-.11 
1.12 

Enter Method 

Std. Error 
.560 
.204 
.172 
.16 

t 
0.73 
4.54 

-1.38 
1.26 

Stepwise Method 

Std. Error t 
.394 
.180 

.22 
5.66 

Sig. 
.474 
.000 
.183 
.224 

Sig. 
.829 
.000 
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An additional regression analysis was conducted for the non-mathematics 

specialization participants using math anxiety as the dependent variable. All factors were 

entered into the analysis for the purpose of determining the predictive nature of the 

variables. A significant equation (Table 4.9) was found (F(3,73) = 110.83, p < .001), with 

an R- of .820. This result indicates that 82% of the variance in math anxiety can be 

accounted for by the variance in the three independent variables. Non-math 

specialization participants' predicted math anxiety was equal to -.60 -i- 1.04(CES) -l-

. 12(PES) -I-. 13 (TES) (See Table 4.10). The results for the non-mathematics 

specialization students were similar to those of the math specialization participants in that 

content experience was the only significant predictor identified by the analysis. 

The multiple regression analysis was conducted a second time using the stepwise 

method for entering factors into the equation. All factors were entered and removed when 

they no longer contributed to the regression equation. The results demonstrated that a 

significant equation (Table 4.9) was found (F(l,75) = 319.96, p < .001), with an R^ of 

•y 

.81. The value of R indicates that 81% of the variation in math anxiety can be predicted 

from the variables that were found to be significant. As with the math specialization 

participants only content experiences were found to be significant. In addition, in the 

original analysis 82% of the variance was accounted for by the variance in the 

independent variables. These results indicated that content experience accounts for all but 

1% of the variance in math anxiety scores. The significant equation identified by the 

analysis identified a formula for predicting anxiety as being equal to -. 11 + 1.12(CES). 
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Table 4.9 

ANOVA - Anxiety Linear Regression Analysis for Non-Math Specialization Participants 

Model SS 
Enter Method 

df MS 
Regression 
Residual 
Total 

Model 

70.35 
15.55 
85.79 

SS 

3 
73 
76 

Stepwise 
df 

1 
75 
76 

23.45 
.21 

Method 
MS 
69.50 

.22 

10.83 .000 

Regression 
Residual 
Total 

69.50 
16.29 
85.79 

319.9 .000 
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Table 4.10 

Anxiety—Regression Coefficients for Mathematics Specialization 

Model 
(Constant) 
Content 
Pedagogy 
Teacher 

Model 
(Constant) 
Content 

B 
-.60 
1.04 
.12 
.13 

B 
.18 

1.12 

Enter Method 

Std. Error 
.38 
.08 
.12 
.11 

t 
-1.57 
12.78 
0.97 
1.15 

Stepwise Method 

Std. Error 
.195 
.062 

t 
.56 

17.89 

Participants 

Sig. 
.121 
.000 
.327 
.256 

Sig. 
.579 
.000 
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Prediction Four 

The last prediction addressed the relationship between experience factors, math anxiety 

and math avoidance. The prediction suggested that experience factors and math anxiety 

could act as independent predictors of math avoidance behaviors. Simply put, 

individuals' mathematical experiences as measured by the math experience scales 

combined with their mathematics anxiety function as independent predictors for 

individuals' math avoidance behaviors. 

For the purposes of this analysis a multiple linear regression was calculated. This 

analysis was calculated based upon the participants' scores on the MEQ. In keeping with 

previous results of this study, math specialization participants and non-math 

specialization participants were analyzed separately. Initially, all factors were entered 

into the analysis for the purpose of testing for significance. A multiple linear regression 

was calculated to predict participants' mathematics avoidance behaviors based on content 

experience, pedagogical experience, teacher experience, and math anxiety. 

The regression analysis for the math specialization participants revealed a significant 

equation (Table 4.11) was found (F(4,17) = 3.58, p < .05), with an R^ of .457. This resuk 

indicates that 45.7% of the variance in mathematics avoidance behaviors can be 

accounted for by the variance in the four independent variables. Math specialization 

participants' predicted avoidance was equal to 1.45 -i- .21 (RMAS) -i- .30(CES) .31 (PES) 

-I- .19(TES) (see Table 4.12). It should be noted that although the equation was shown to 

be significant none of the independent variables were identified as significant predictors 

of math specialization participants' avoidance behaviors. These results are in line with 
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Table 4.11 

ANOVA - Avoidance Linear Regression Analysis for Math Specialization Participants 

Model SS 
Enter Method 
df MS 

Regression 
Residual 
Total 

Model 
Regression 
Residual 
Total 

1.77 
2.09 
3.86 

SS 
1.36 
2.50 
3.86 

4 
17 
21 

Stepwise 
df 

1 
20 
21 

.44 

.12 

Method 
MS 
1.36 
.13 

3.58 .027 

10.90 .004 
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Table 4.12 

Avoidance—Regression Coefficients for Mathematics Specialization Participants 

Enter Method 

Model 
(Constant) 
Anxiety 
Content 
Pedagogy 
Teacher 

B 
1.45 
.21 
.30 
.31 
.19 

Std. Error 
.60 
.25 
.32 
.19 
.18 

Stepwise Methoc 

t 
2.40 

.85 

.95 
-1.63 

.27 

I 

Sig. 
.028 
.409 
.353 
.122 
.305 

Model 
(Constant) 
Anxiety 

B 
.974 
.486 

Std. Error 
.320 
.147 

t 
3.04 
3.30 

_Sig^ 
.006 
.004 
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the expectations as established by the researcher that math specialization participants' 

math avoidance behaviors are anticipated to be low in occurrence. 

Further analysis using the stepwise method isolated the variance within the dependent 

variable as accounted for by the independent variables, h was thought that this procedure 

would provide evidence of a significant predictor for math avoidance behaviors. The 

regression analysis indicated a significant equation for the math specialization 

participants (F(l,20) = 10.90, p < .05), with an R̂  of .353. This significant equation 

indicates that only 35.3% of the variance in math avoidance behaviors can be accounted 

for by the independent variables identified as significant predictors by the equation. 

Further examination of this analysis shows math anxiety to be a significant predictor of 

math avoidance behaviors (Table 4.12) and yields an equation in the form, avoidance = 

.97 -I- .49(RMAS). These results support the strong correlation between math anxiety and 

math avoidance as indicated earlier. However, the relatively small portion of the variance 

in math avoidance behavior attributed to math anxiety can be explained in this instance 

by the comparatively low level of math avoidance behaviors and math anxiety measured 

for those individuals identified as math specialization participants. 

The final analysis was conducted on the scores of those individuals who identified 

themselves as specializing in areas other than mathematics. The linear regression was 

conducted in an effort to identify the predictive nature of the independent variables math 

anxiety, content experience, pedagogical experience, and teacher experience on the 

mathematics avoidance behaviors of the participants. The analysis revealed a significant 

result (F(4,72) = 46.21, p < .05), with an R" of .720 (Table 4.13). As previously indicated 
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Table 4.13 

ANOVA - Avoidance Linear Regression Analysis for Non-Math Specialization Participants 

Enter Method 

Model SS df MS 
Regression 
Residual 
Total 

Model 
Regression 
Residual 
Total 

24.12 
9.39 

33.51 

SS 
23.99 
9.52 

33.51 

4 6.03 
72 .13 
76 

Stepwise Method 

df MS 
2 11.99 

74 .13 
76 

46.21 .000 

93.30 .000 
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the measure R* indicates that 72% of the variance in the independent variable math 

avoidance can be accounted for by the variance in the predictor variables. The significant 

equation identified by the analysis provides a measure of math avoidance as Avoidance = 

1.48 + .23(RMAS) + .35(CES) - .006(PES) + .07(TES). (Table 4.14) As the measure of 

each independent variable increases by one unit, while holding the remaining variables 

constant, the participants' predicted level of math avoidance behavior increases by the 

identified constant for the variable. This equation identified math anxiety and content 

experiences as significant predictor variables with respect to the determination of an 

individuals' math avoidance behavior. 

Further analysis utilizing the stepwise multiple regression analysis indicated a 

significant regression equation (F(2,74) = 93.30, p<.05), with an R̂  of .716 (Table 4.14). 

The equation identified avoidance as being equal to 1.55 -I- .24(RMAS) -I- .37(CES). The 

amount of variance accounted for by the significant independent variables was 71.6% and 

the amount of variance accounted for by the initial equation was 

72%. Therefore, the significant predictors, math anxiety and content experiences, 

accounted for all but .4% of the variance in the independent variable. 

Summary of Findings 

Internal consistency measures indicate acceptable measures of reliability for each of 

the experience scales comprising the Mathematic Experience Questionnaire (MEQ). The 

total number of participants was 109, however, 10 participants were eliminated from the 
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Table 4.14 

Avoidance—Regression Coefficients for Non-Mathematics Specialization Participants 

Model 
(Constant) 
Anxiety 
Content 
Pedagogy 
Teacher 

Model 
(Constant) 
Content 
Anxiety 

B 
1.48 
.23 
.35 

-.01 
.07 

B 
1.55 
.370 
.244 

Enter Method 

Std. Error 
.31 
.09 
.12 
.09 
.09 

Stepwise Method 

Std. Error 
.150 
.110 
.089 

t 
4.83 
2.47 
3.04 
-.07 
.91 

t 
10.30 
3.36 
2.748 

Sig. 
.000 
.016 
.003 
.949 
.367 

Sig. 
.000 
.001 
.008 
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data analysis due to either gender or age. Examination of the descriptive data identified 

22 students who selected mathematics as an area of specialization. These students' mean 

scores on each of the scales were compared with the remaining participants for the 

purpose of determining if there were significant differences. A one-way analysis of 

variance and an independent r-test were computed to make this determination. Both 

analyses indicated significant differences on all five measures. Therefore the remaining 

analyses were conducted separately on the two groups, math specialization participants 

and non-math specialization participants. 

A correlation matrix was generated to examine the relationships between mathematical 

experience and math anxiety. The math specialization participants' mean scores on the 

Revised Math Anxiety Scale (RMAS) correlated highly with the Content Experience 

Scale (CES). The matrix also demonstrated a moderate correlation between anxiety and 

the Teacher Experience Scale (TES). There was no significant correlation between math 

anxiety and the Pedagogical Experience Scale (PES). 

The correlation matrix generated using the scores of the non-mathematics 

specialization participants' generated similar results. A high correlation was found 

between math anxiety and content experience. In addition, a moderate correlation was 

found between math anxiety and teacher experience, while pedagogical experience 

demonstrated a low correlation with math anxiety. With respect to the relationship 

between math anxiety and math avoidance behaviors the correlation matrix demonstrated 

a high correlation for the non-mathematics specialization participants while only a 

moderate correlation for the math specialization participants. 



A multiple regression analysis was conducted for the purpose of examining the 

predicted nature of mathematical experience with respect to the development of math 

anxiety. The analysis was conducted separately for the two groups of participants. The 

initial regression analysis for the math specialization participants identified a significant 

regression equation that accounted for 65.8% of the variance in the independent variable. 

This analysis was conducted using the enter method which allowed for the inclusion of 

all variables regardless of significance. A second regression equation was conducted 

using the stepwise method. This method allowed for the inclusion of only those variables 

that were significant contributors to the regression equation. This analysis identified 

content experiences as a significant contributor to math anxiety. Content experiences 

accounted for 61.6% of the variance in math anxiety. 

The same analysis was conducted for the non-math specialization participants. The 

linear regression analysis identified a significant equation that accounted for 82% of the 

variance in the independent variable. Similarly, content experience was identified as a 

significant predictor of math anxiety. A subsequent regression analysis using the stepwise 

procedure demonstrated that content experience accounted for 81 % of the variance 

identified in the first analysis. The analysis for the two groups produced similar results in 

that content experience was identified as being a significant predictor of math anxiety, 

while pedagogical experience and teacher experience were removed from the equation 

for lack of significant contributions to the equation. 

Finally, a regression equation was conducted investigating the relationship between 

the experience factors, math anxiety and the dependent variable math avoidance 
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behaviors. The analysis for math specialization participants identified a significant 

regression equation but failed to identify a significant predictor of math avoidance. 

Utilizing the stepwise method an additional regression equation identified anxiety as a 

significant predictor of avoidance behavior. The regression analysis for the non-

mathematics participants identified a significant regression equation that accounted for 

72% of the variance in the variable math avoidance. Two variables, content experiences 

and anxiety, were identified as significant predictors of mathematics avoidance. Further 

analysis using the stepwise method identified these variables as accounting for 71.6% of 

the variance in math avoidance. 

Examination of the data suggests that individuals' content experiences are highly 

correlated with their development of math anxiety and math avoidance behaviors. These 

variables are also significant predictors of math anxiety development in the non-math 

specialization participants of this study. The participants' teacher experiences and 

pedagogical experiences demonstrated low to moderate correlations, but failed to be 

identified as independent predictors of math anxiety or math avoidance behaviors. 
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CHAPTER V 

DISCUSSION 

Overview of the Study 

The purpose of this study was to identify classroom factors that contribute to the 

dexelopment of math anxiety in female elementary school pre-service teachers and assess 

the relationship between math anxiety and math avoidance behaviors. Based upon an 

examination of students' experiences and a review of the literature, the following 

predictions were formulated. 

1. Independent mathematical experiences (with math teachers, mathematical 

content, and pedagogical practices in the math classroom) are related to math 

anxiety for female elementary school pre-service teachers. 

2. Math anxiety is related to math avoidance for female elementary school pre-

service teachers. 

3. Math anxiety for female elementary school pre-service teachers can be 

predicted from three influence variables: teacher experience, content 

experience, and pedagogical experience. 

4. Math avoidance behaviors for female elementary school pre-service teachers 

can be predicted from four influence variables: math anxiety, teacher 

experience, content experience, and pedagogical experience. 

This was a multivariate correlational study. Multiple correlations were conducted in 

an effort to identify the relationships that exist between the various constracts that were 
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measured. Initial data collection began in the Spring semester of 2000. At that time 43 

mathematical autobiographies were collected. Analysis procedures used to examine the 

autobiographies followed the procedures outline by Strauss and Corbin (1990). Initial 

coding consisted of an open coding process in which mathematical experiences were 

given specific descriptors in an attempt to identify categories. These descriptors were 

reviewed in the second stage of the coding process using axial coding in an attempt to 

examine and identify relationships between the categories. In addition, significant 

attention was directed toward the context of the experiences. 

Based upon the results of the coding process, four scales were created for the purpose 

of measuring the positive and negative exposure to the mathematical experience related 

to teachers, pedagogy, content, and math avoidance behaviors. These scales were then 

combined with the Revised Mathematics Anxiety Scale (RMAS) to form the 

Mathematics Experience Questionnaire (MEQ). This instrament was tested for reliability 

during the Fall semester of 2000. Reliability measures for each of the constracts proved 

to be within the acceptable range. 

The instrament was administered during the Spring semester of 2001. One hundred, 

nine students who were enrolled in math methods courses participated in the study. Three 

students were identified as falling further than three standard deviations from the mean 

age, and were thus eliminated. In addition, seven male students participated in the study. 

The review of literature supported the contention that male and female experiences in the 

mathematics classroom were different. Therefore, there should have been a measurable 

difference in the experiences of the male and female participants. Due to the low number 
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of male participants, this assumption was not testable. Therefore, the male students' 

surveys were removed prior to data analysis. Further analysis of descriptive data revealed 

that 22 of the participants identified a specialization in mathematics. Comparison of the 

mean scores on each of the five scales demonstrated a significant difference in the scores 

participants with a specialization in mathematics and those who had non-math 

specializations. Each of the four predictions was tested based upon the MEQ results for 

the math specialization participants and the non-math specialization participants. 

A correlation matrix was generated to examine the relationship between the mean 

scores on the mathematical experience scales and the RMAS for math specialization 

participants and non-math specialization participants. Results indicated a strong 

correlation between the math anxiety levels of the participants for both the math and non-

math specialization groups and their scores on the CES. A moderate correlation was 

found between math anxiety as measured by the RMAS and the scores on the TES for 

both groups. No significant correlation was found between the PES and math anxiety for 

the math specialization participants while a weak correlation was found for the non-math 

specialization participants. 

The second predication addressed through the data analysis declared a predicted 

relationship between the math anxiety levels of participants and their levels of math 

avoidance behaviors as measured by the instrament. A moderate correlation was found 

for the math specialization participants, while a strong correlation was found for the non-

math specialization participants. 
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Data analysis to determine the predictive nature of mathematical experiences as 

defined by the various constructs revealed significant regression equations for both the 

math and non-math specialization groups. Further analysis identified only content 

experience as being an independent predictor for math anxiety for both groups. Results 

demonstrated that 65.8% of the variance in math anxiety could be attributed to the three 

predictor variables. In addition, content experiences as identified by the scale account for 

61.6% of the variance in math anxiety for the math specialization participants. For the 

non-math specialization participants, 82% of the variance in math anxiety can be 

accounted for by the variance in the predictor variables. In addition, the significant 

predictor variable, content experience, accounted for 81% of the variance in math 

anxiety. 

Prediction four addressed the relationship between the experience factors, math 

anxiety, and math avoidance behaviors. For the math specialization participants a 

significant regression equation was revealed. In this case 45.7% of the variance in math 

avoidance behaviors can be accounted for in the variance of the independent variables. 

Further analysis indicated that the variance in math anxiety accounts for 35.3% of the 

variance in math avoidance behaviors. The analysis did not reveal further significant 

predictors. 

The analysis for the non-mathematics specialization participants identified a significant 

linear equation for which both content experiences and math anxiety were significant 

predictors. The analysis indicated that 72% of the variance in math avoidance could be 

accounted for through the variance in the independent variables. Using a stepwise method 
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the analysis indicated that 71.6% of the variance in math avoidance behaviors could be 

accounted for in the variance of math anxiety and content experiences. These results 

indicate that content experiences and math anxiety are strongly correlated with math 

avoidance behaviors. 

Discussion of Findings 

Prediction One 

The correlation matrix provided an interesting perspective on the relationships 

between the various constracts. The strong relationship between content experience and 

math anxiety indicated that female elementary school pre-service teachers who are math 

anxious also had multiple experiences with instances where they had difficulty 

understanding new mathematical concepts, often got lost and had trouble keeping up 

during math classes, had difficulty making connections between concepts in mathematics, 

and gave up trying to understand new concepts. In addition, this correlation indicated that 

these participants straggled with numerous math concepts. Conversely participants who 

are less math-anxious had more positive experiences in that they made connections 

between mathematical content and had a decreased number of negative experiences with 

mathematics. This result was trae for both math specialization participants as well as for 

participants who were specializing in areas other than mathematics. In addition, the 

moderate correlation between math anxiety and teacher experiences indicated a 

relationship between teacher behaviors and the development of math anxiety. This 
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correlation is supported by the literature suggesting that positive and supportive teacher 

behaviors can help to reduce math anxiety in female elementary pre-service teachers. 

A surprising result indicated that there was no significant relationship between 

pedagogical experiences and math anxiety for the math specialization group and only a 

weak correlation for the non-math specialization participants. This finding is contrary to 

the literature that suggested a strong relationship between the manner in which students 

are taught mathematics and their development of math anxiety. However, when 

considering this result attention must be directed toward the reform efforts that are 

currently being implemented. As reported in the literature review, the call for reforming 

the manner in which mathematics is taught became public with the publication of The 

Curriculum and Evaluation Standards for School Mathematics (NCTM, 1989). The 

reform efforts are only now being realized on a national scale. However, teachers who are 

attempting to find new methods for teaching given concepts may have incorporated the 

use of pedagogical practices associated with constractivist philosophy. The result would 

be that student exposure to reform practices could be analogous to a shotgun effect. In 

effect, these students have been exposed to the pedagogical practices but not the 

underlying theoretical assumptions. The interpretation at this point would suggest that 

students are experiencing numerous approaches to teaching mathematics and that these 

approaches are not now related to the development of math anxiety. 
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Prediction Two 

Prediction two proposed that there exists a relationship between math anxiety and 

math avoidance behaviors in female elementary .school pre-service teachers. The 

correlation matrix indicated a strong relationship between these two constracts for non-

math specialization participants and a moderate correlation for math specialization 

participants. Participants who showed high levels of math anxiety also demonstrated high 

levels of math avoidance behaviors. This relationship supports the contention that female 

participants who are math anxious had fewer experiences with higher level math courses 

in either high school or college. In addition, a key component in selecting elementary 

education as a career field was the limited number of mathematics classes needed to 

complete the required course of study. These participants also identified a tendency to 

avoid accepting teaching positions in which math will be a major teaching requirement. 

These teachers, according to the literature, also will encounter situations in which they 

will avoid teaching difficult mathematical concepts in their own classrooms. Those 

individuals who identified themselves as specializing in mathematics demonstrated lower 

levels of math anxiety and lower levels of math avoidance behaviors. This was an 

anticipated relationship and supports the contention that math avoidance behaviors are a 

product of math anxiety and demonstrate the need to deal with the development of math 

anxiety in female elementary school pre-service teachers. 
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Prediction Three 

The third prediction stated that measurement of the various experiences identified 

through the examination of autobiographies could function as independent predictors of 

math anxiety. The linear regressions identified content experiences as being a significant 

indicator of math anxiety for both math specialization participants and non-math 

specialization participants. These results indicate support for the correlation matrix 

identified earlier. The results suggested that students who demonstrate higher levels of 

math anxiety have also experienced negative content experiences. This analysis and the 

previous correlation established via the matrix suggested that math anxiety is strongly 

correlated to a student's experience with mathematical content rather than their 

experiences with teachers and pedagogy. This is evident when examining the results 

computed for the math specialization participants. These results indicated that although 

the variance in all independent variables account for roughly 68% of the variance in math 

anxiety, content experiences accounted for 62% of that variance. The same analysis for 

the non-math specialization participants identified similar data. The original equation 

suggested that 82% of the variance in math anxiety could be accounted for by the 

variance in the three experience categories. However, when the analysis is conducted 

including only the significant variables the results demonstrate that 81% of the variance 

in math anxiety can be accounted for by a student's content experience. These results 

suggest that only 1 % of the variance in math anxiety is associated with the variance in 

teacher experience and pedagogical experience. 
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Perhaps the most significant interpretation of these results is that students who suffer 

from math anxiety also have little confidence in their ability to understand mathematics. 

Regardless of the instructor of mathematics, or his pedagogical practices the students still 

identify mathematics as an ambiguous subject for which they do not have the propensity 

to understand. 

Prediction Four 

The fourth prediction tested stated that mathematical experience, as identified by the 

MEQ, and participants' levels of math anxiety are related to students' math avoidance 

behavior. The initial analysis identified no significant predictor of math anxiety for math 

specialization participants. However, upon further analysis, math anxiety was identified 

as being a significant single predictor of math avoidance behavior. These results are 

demonstrative of the nature of those students who have selected mathematics as an area 

of specialization. Due to the low levels of math avoidance behavior the results 

demonstrated an expected relationship. Low levels of anxiety are related to low levels of 

avoidance behavior. These results are consistent with the expectations of the analysis for 

math specialization participants. 

The same analysis conducted for non-math specialization participants indicated 

individuals' content experiences and their level of math anxiety act as predictors of math 

avoidance behavior. These results are consistent with the correlation matrix discussed 

earlier. The non-math specialization participants generally have higher levels of math 

anxiety. These high levels along with negative content experiences lead to negative 
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reactions toward mathematics. Thus generating a tendency toward math avoidance 

behaviors. 

Educational Implications 

The purpose of this study was to inform the practice of instractors of elementary 

mathematics methods courses through the identification experiences in the mathematics 

classroom that could possibly impact the development of math anxiety and subsequent 

math avoidance behaviors. The results of this study support the contention that math 

anxiety is related to math experience. Based on this study, experiences identified are not 

as strongly related to math anxiety as the literature review would suggest. For instance, 

researchers have identified the manner of instraction as a key to the development of 

anxiety in female elementary pre-service teachers (Hilton, 1998; Kelley & Tomhave, 

1985; Stodolsky, 1985; Tobias, 1993; Frank, 1990; Morris, 1981) Also identified as a 

significant factor was the supportive nature of the teacher (Jackson, Davis, & 

Leffingwell, 1999; Peterson Burton, & Baker, 1983; Stuart, 2000; Haladyna, 

Shaughnessy, & Shaughnessy 1983). This study suggests that a person's lack of success 

and failure to understand mathematical content are more closely related to their 

development of math anxiety. 

The practices identified by the NCTM (2000) are designed to produce changes within 

mathematics education. A main premise of this reform effort is that educators change the 

manner in which mathematics is viewed in terms of relationships. Pedagogical practices 

that are dealt out piecemeal in an effort to change the presentation mode can have little 
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effect if consideration is not given to the goal of the mathematics instruction. The 

foundation of mathematics instruction must be comprehension. Practices identified by 

rcseiu-chers have sound philosophical underpinnings, however, instractors of mathematics 

must first understand the mathematics they are teaching in order to implement effective 

pedagogical practices. 

Instructors of math methods courses need to focus upon teaching sound pedagogy 

while at the same time teaching sound fundamental mathematics content. Tobias (1993) 

suggested that many adult students of mathematics identify gaps in their knowledge and 

attribute this to missing out on important mathematical concepts for various reasons 

during their early schooling experience. However, these adults very seldom retum to the 

study of mathematics with the intent to fill those gaps. Rather than attempt to leam the 

material, they develop the perception that they could not leam the material the first time 

so therefore they must be unable to leam these mathematical concepts. The female 

elementary school pre-service teachers who participated in this study have identified 

many instances in which they have failed to understand concepts, became easily lost, and 

had difficulty connecting new knowledge to existing understandings. Mathematics 

educators need to develop an awareness of these knowledge gaps and implement 

intervention strategies within the methods course that will address the lack of 

understanding of mathematics. 

Elementary education majors are required by most educational institutions to enroll in 

college level math classes that cover the mathematics that will be taught in the 

elementary classroom. Instractivist teachers, who subscribe to the explain-practice-
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memorize philosophy of content delivery, typically teach these classes. Although these 

instructors have a firm grasp of the content they are teaching, their pedagogical practices 

are not consistent with current reform efforts. In an effort to address the deficiencies in 

the knowledge base of all pre-service teachers cooperative efforts between 

mathematicians and mathematics educators is needed. The time pre-service teachers 

spend in a methods course is insufficient to deal with the knowledge gaps that exist 

within the pre-service teachers. Therefore by becoming involved with the mathematics 

department, the math methods instractor can have a greater impact on future teachers of 

elementary school mathematics. 

Addressing the knowledge gaps in female elementary school pre-service teachers will 

have a twofold effect. Female elementary school pre-service teachers will become more 

confident in their ability to teach mathematics and thereby reduce math avoidance 

behaviors. Also the confidence experienced by these teachers will be transferred to their 

fumre students thereby ending the cycle of math anxiety. 

Future Research 

Initial research related to this study should consist of replication. In order to provide 

sufficient weight to the conclusions of the study, there is a need for replication within the 

same representative population. Upon replication, it is hoped that this study provides a 

framework for examining the importance of the mathematical experiences in 

understanding the actions and beliefs of female elementary school pre-service teachers. 

An examination of mathematical experiences should form a foundation for understanding 

102 



the development of various mathematical constructs. Math self-efficacy is a construct 

identified as being related to math anxiety. Future research should examine the role of 

experience in the development of self-efficacy issues. 

In addition to the replication of the study, consideration should be given to the 

mathematical experiences of culturally diverse groups. Examination of the mathematical 

experiences of Hispanic, African-American, and Asian female elementary school pre-

service teachers would provide a better overall picture of the impact of experiences in the 

math classroom. This investigation could provide a perspective for dealing with future 

teachers representing these populations and inform educational practices in the 

elementary classroom with respect to diverse populations. 

The results of this study suggest that additional research is needed to identify the 

specific content areas creating such negative experiences for students. Researchers should 

be encouraged to investigate experiences of female elementary school pre-service 

teachers with respect to areas such as number concepts, geometry, problem solving, and 

number pattems. These areas were identified, within the 43 autobiographies, as being 

sources for anxiety and misconceptions. Identification of these content areas as potential 

beginnings of math anxiety development could provide essential knowledge related to the 

development of female elementary school pre-service teachers who are less math anxious 

and thereby less likely to engage in math avoidance behaviors. 

Additional research is needed to identify not only the knowledge gaps existing within 

female elementary pre-service teachers, but also the reasons for the development of these 

gaps. These investigations should seek to identify these gaps in representative 
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populations with the purpose of developing sound pedagogical practices designed to 

address the deficiencies. In addition, further research should seek to develop a 

methods/content class that is of sufficient structure so as to address the knowledge 

needed by female elementary pre-service teachers. 

Conclusions 

This study has sought to identify mathematical experiences that are related to the 

development of math anxiety and avoidance behaviors in female elementary school pre-

service teachers. The results suggest that a student's experience with mathematical 

content is most closely related to the development of math anxiety. Participants who were 

identified as being math anxious also identified instances of, being "lost" in class, having 

difficulty understanding new concepts, having difficulty relating new content to that 

which they already know, and situations in which students gave up on leaming new math 

concepts. Experiences identified with the instractor-personality had a moderate 

relationship to math anxiety while those experiences associated with the pedagogical 

practices of the teacher had a very low correlation. Math anxiety was also found to be 

strongly correlated to experiences associated with math avoidance behavior. 
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Revised Mathematics Anxiety Scale (RMAS) 

1. + It wouldn't bother me at all to take more math courses. 
2. + I have usually been at ease during math tests. 
3. -I- I have usually been at ease during math courses. 
4. + 1 usually don't worry about my ability to solve math problems. 
5. -I- I almost never get uptight while taking math tests. 
6. I get really uptight during math tests. 
7. - I get a sinking feeling when 1 think of trying hard math problems. 
8. - My mind goes blank and I am unable to think cleariy when doing mathematics. 
9. Mathematics makes me feel uncomfortable and nervous. 
10. Mathematics makes me feel uneasy and confused. 

Content Experience Scale (CES) 

1. -I- New math content has usually been easy for me to understand. 
2. + I usually comprehended math content well and seldom got lost. 
3. -I- I have generally considered math as a related, sequential, progression of ideas. 
4. -t- When confronted with a difficult concept, I generally worked until I understood the 

concept. 
5. + I can't recall many mathematical concepts that were hard for me to understand. 
6. I did not like being introduced to new mathematical content. 
7. I was frequently lost and had trouble keeping up in my math classes. 
8. I generally have had difficulty relating new mathematical concepts to those I had 

previously leamed. 
9. When I had trouble with a concept I usually gave up and quit trying. 
10. I straggled with many concepts in mathematics. 

Teacher Experience Scale (TES) 

1. + My math teachers were supportive in my efforts to leam mathematics. 
2. -I- My teachers had confidence in me as a student of mathematics. 
3. -I- My teachers spent the necessary amount of time helping me to understand math 

concepts. 
4. -I- I had many competent math teachers. 
5. + My math teachers were very patient with me. 
6. - I can recall math teachers who made me feel dumb in class. 
7. My teachers did not believe I was capable of leaming mathematics. 
8. - I did not feel comfortable seeking help from my math teachers outside of class. 
9. Many of my math teachers were incompetent. 
10. My teachers became frastrated with me. 
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Pedagogy Experience Scale (PES) 

C My teachers used math games to reinforce my understanding of concepts. 
C My teachers often applied their math lessons to real world situations. 
C I learned best when my teachers took the time to connect new concepts to 

that which I had already learned. 
4. C My teachers emphasized understanding and not just memorization. 
5. C My teachers used a combination of manipulatives, visual aids, and 

cooperative learning. 
6. I My teachers frequently used a lecture format. 
7. I My teachers relied on overhead projectors or chalkboards as tools to 

present information. 
8. I My teachers assigned several homework problems each night. 
9. I During my math classes I was expected to sit quietiy and listen. 
10.1 My teachers focused mainly on memorization facts and procedures. 

Math Avoidance Scale (MAS) 

1. -I- I look forward to teaching mathematics. 
2. -I- I elected to take part in mathematical competitions. 
3. -t- I have select mathematics as my area of emphasis. 
4. -I- I have often helped others with their math homework. 
5. -I- I have taken math classes even though they were not required. 
6. I do not want to teach mathematics in the future. 
7. I did not take a math class my senior year in high school. 
8. I avoided taking math classes in college. 
9. I chose a major that did not require me too take many math courses. 
10. I have dropped math courses because they became too difficult. 
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Dear Student, 

This research study is investigating the kind of mathematical experiences that are 
common to elementary school pre-service teachers. The purpose of the study is to gain an 
understanding of the impact these experiences have on future teachers. As a participant in 
this study, your only task is to complete the questionnaire included in this packet. 

All information obtained from you will remain strictly confidential and will have no 
effect on any of your course grades or your attainment of a teaching position after 
completing the program. No personal identifiers will be associated with the questionnaire 
and no references will be made verbally or in writing which might link you to the study. 

Participation is voluntary. Your participation in this study is appreciated and your 
involvement will provide a better understanding of the kinds of mathematical experiences 
encountered by elementary school pre-service teachers and how these experiences affect 
future teachers. 

Sincerely, 

Davids. Allen 

If this research project causes any physical injury to participants in this project, treatment 
is not necessarily available at Texas Tech University or the Student health Center, nor is 
there necessarily any insurance carried by the university or its personnel applicable to 
cover any such injury. Financial compensation for any such injury must be provided 
through the participants own insurance program. Further information about these matters 
may be obtained from Dr. Robert M. Sweazy, Senior Associate Vice President for 
Research, 742-3884, Room 203 Holden Hall, Texas Tech University, Lubbock, Texas 
79409-1035. 

I am willing to participate in the study. I understand that all information collected 
from me will remain confidential. 

I prefer not to participate in the study at this time. 

Signed 
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Mathematical Experience Questionnaire (MEQ) 

Background Information: 

1. Gender: Male Female 

2. Age: 

3. What race/ethnic category do you most often choose: 

l)Black/African American 2) White/Anglo 3)Hispanic 4)Asian 5)Other. 

4. What is your current GPA? 

5. How many hours of college credit have you completed to date? 

6. How many hours of college level mathematics have you completed to date? 

7. Are you currently enrolled in any math course besides EDEL 4370? Yes No 

If you responded yes please list the course(s) number and or titie below: 

8. What is your estimated GPA for all math courses completed? 

9. What is your major? Multidisciplinary studies (MDS) 
Human Sciences (HS) 
Other 

10. What is your academic specialization? 
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The following statements relate to your mathematical experiences. Please address 
each statement to the best of your ability. Use the following key and circle the 
appropriate response: 

SD = Strongly Disagree D = Disagree U = Undecided 

A = Agree SA = Strongly Agree 

1 

T 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I have usually been at ease during math tests. 

I struggled with many concepts in mathematics. 

My teachers relied on overhead projectors or 
chalkboards as tools to present information. 
My teachers spent the necessary amount of time 
helping me to understand math concepts. 

I do not want to teach mathematics in the future. 

I had many competent math teachers. 

I have often helped others with their math 
homework. 
My teachers emphasized understanding and not 
just memorization. 
I elected to take part in mathematical 
competitions. 
During my math classes I was expected to sit 
quietly and listen. 
I usually comprehended math content well and 
seldom got lost. 
I did not feel comfortable seeking help from my 
math teachers outside of class. 
I did not like being introduced to new 
mathematical content. 
Mathematics makes me feel uncomfortable and 
nervous. 

I get really uptight during math tests. 

My teachers focused mainly on memorization 
facts and procedures. 
My math teachers were supportive in my efforts 
to leam mathematics. 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 
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18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

My teachers assigned several homework problems 
each night. 

1 almost never get uptight while taking math tests. 

My teachers had confidence in me as a student of 
mathematics. 
I learned best when my teachers took the time to 
connect new concepts to that which I had already 
learned. 

I have usually been at ease during math courses. 

I chose a major that did not require me too many 
math courses. 
I have taken math classes even though they were 
not required. 
I have dropped math courses because they became 
too difficult. 
I usually don't worry about my ability to solve 
math problems. 
New math content has usually been easy for me to 
understand. 
I did not take a math class my senior year in high 
school. 
It wouldn't bother me at all to take more math 
courses. 
When confronted with a difficult concept, I 
generally worked until I understood the concept. 

I look forward to teaching mathematics. 

I can't recall many mathematical concepts that 
were hard for me to understand. 

My math teachers were very patient with me. 

Many of my math teachers were incompetent. 

My teachers did not believe I was capable of 
leaming mathematics. 
When I had trouble with a concept I usually gave 
up and quit trying. 
I get a sinking feeling when I think of trying hard 
math problems. 
My teachers often applied their math lessons to 
real world situations. 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 
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39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Mathematics makes me feel uneasy and confused. 

My teachers used a combination of manipulatives, 
visual aids, and cooperative learning. 
1 was frequently lost and had trouble keeping up 
in my math classes. 
My teachers used math games to reinforce my 
understanding of concepts. 
My mind goes blank and 1 am unable to think 
clearly when doing mathematics. 
1 can recall math teachers who made me feel 
dumb in class. 
I generally have had difficulty relating new 
mathematical concepts to those I had previously 
leamed. 
1 have generally considered math as a related, 
sequential, progression of ideas. 

I have select mathematics as my area of emphasis. 

I avoided taking math classes in college. 

My teachers became frastrated with me. 

My teachers frequently used a lecture format. 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 

SD D U A SA 
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Mathematics Autobiography No. 14 

Have you ever stopped to think back to elementary school and sort through all the 

memories of starting each new grade and all the butterflies that filled your stomach as 

you anticipated what the year would bring? I'm sure that we all have numerous memories 

of both bad and good things that happened with school, teachers, other students, along 

with many other things. I have chosen, in this paper, to think back to my history of 

leaming Math with both the positive and negative aspects as they effected me. 

M\ first memory of any kind of math would have to be in third grade. I remember that 

e\ ery morning after class had gotten settled, we would have races using the 

multiplication tables. We would all crowd our teacher's desk and she would sit at her 

desk and hold up flash-cards. Two students would race to see who could call out the 

answer first. Just to be a spectator made me very nervous. My heart would race as I 

anticipated the answers of fellow students. When we would start out the race, students 

were pretty quite, but as the game drew on everybody would get louder as they called out 

their answers. This definitely heightened the anxiety! 

Now, winning the race and having the sole glory over your opponent was not all the 

we would do. The teacher had a bulletin board right beside her desk that had all our 

names as rangs on a ladder. If you won, you got to move up a rang on the latter and 

challenge the student above until you missed. You could go up each rang or challenge 

someone at a higher rang or even challenge the top rang. 

I was not exactiy the smartest with my multiplication facts. I never studied them and 

so I could not find the answer when the flash cards popped up. I think this got the 
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attention of my teacher, because after a week or so of this game 1 was sent home with a 

stack of flash cards and told to study these.. .the flash cards also accompanied by a note 

to my parents. I studied my cards all the time after that. 1 would study on the bus, in the 

t-ai, and at night before bed. Pretty soon 1 was good at my multiplication and moved up 

the ladder to the very top rung!! What a feeling that was!! From that day on I felt very 

confident in math and was ready to tackle anything as long as I could make flash cards 

and practice. 

This memory moves me on to fourth grade where we got split up for math based on 

understanding and ability of math. I was in the high math group and still proud of myself. 

1 do remember that I was always nervous because I didn't want to be embarrassed by not 

knowing an answer. Sometimes I remember wishing that I was moved down so that I 

would be the smart one in the middle math group and not in a class that was full of 

"smart people." 

Middle school math was a littie hard for me, since the teacher made me somewhat 

nervous. He was hard on us and for the first time in a while, I was straggling with math 

again. This didn't worry me to much because all my classmates were having a hard time 

to so we just blamed the teacher. Things were hard for a long time because we had this 

teacher for two years. Once I was a freshman, I just knew that things would start looking 

up. I got a teacher who was somewhat old and very smart. He taught Algebra to us, and 

Chemistry and Physics to the Juniors and Seniors. He was also intimidating because he 

was so strict and to the point. I had to really work in all my Algebra classes my first two 
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years in high school, but my teacher was very willing to help.. .1 just had to make the 

effort to go in and get help. 

By my sophomore year in high school, I felt like math was the hardest thing ever. 

Now I had a new teacher and that was somewhat refreshing. He was not so old and dull, 

but younger and funnier. This was a problem though, because I had more fun than 

anything else. I tried to straighten up and do better in Trig. My junior year, but I got 

behind and never found the motivation to catch up. Our teacher wanted to cover a lesson 

a day so most of us copied each lesson and prayed that we understood enough to pass the 

test at the end of the week. I did pass, but felt like I didn't know any math. My senior 

year, my sister and I decided to retake Trig, again. This time we worked hard and helped 

each other. It was nice to actually know math again, although it was easy since we had 

had it before. 

After our senior year, my sister and I went to summer school at Angelo State 

University so that we could get ahead on classes. One class we took together was College 

Algebra. It was so hard for the both of us. Even having each other was not enough, we 

had to call our high school teacher and get him to help us. We actually did pretty good in 

the class and really enjoyed the professor. She was great! She was always willing to help 

and didn't always seem to be in a rash to get to the next lesson. Having two years of Trig, 

probably did us a lot of good since we didn't really leam anything the first time through. I 

can't imagine the trouble we would have had if we hadn't retaken Trig. 

The rest of my college classes seemed hard. I like most of the teachers but they 

seemed to be in such a rash to get through the lesson. I would not even have time to think 
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about the problem, since it was all I could do to just get the problem written down in my 

notes. At this time, 1 hated any kind of math. I haven't done very good in my college 

math. I have done just good enough to get by. I lived just to get by.... 

Looking back at my experience in math, I can see ways that would make me 

successful and have more understanding. I just seem to have anxiety about leaming and 

dealing with math. To this day, I have a hard time making change without a calculator or 

adding problems quickly in my head because I think that I survived math just by doing 

enough to get by. I would love to have that feeling of accomplishment like I did in third 

grade when 1 made it to the top of the ladder. I feel that I got over looked in most of my 

classes except that time in third grade. One thing that I feel didn't help me was having the 

same teacher for several years in a row. I would have the same teacher for two years, and 

get another one and have him for two years and so on. I guess that if you are leaming 

from this teacher and get along good with him, than you will benefit. If you don't get 

along with the teacher, you are stuck with the teacher for at least two years. 

I want to be a teacher that helps each of my students get through any anxiety they have 

with math and any other subject for that matter. It seems that if you are ever lost and 

don't get caught up, you'll be lost for a long time. You must depend on your teacher or 

parents to understand that you need help and assistance. 
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