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Abstract 

 

 The purpose of this study is to examine the attitudes toward mathematics of students 

in upper elementary school and middle school.  Their perceptions were analyzed by grade 

level, gender, and in comparison to the attitudes of their parents (or primary care givers).  

What teachers, administrators, and support staff do in the classroom is a vital element in the 

development of attitudes and achievement in the area of mathematics for all students.  When 

the child leaves the school environs, he or she is exposed to a myriad of behaviors, attitudes, 

and opportunities with respect to mathematics, both positive and negative.  Since the earliest 

and most influential model of attitudes comes from a child’s parents, that will be one focus of 

this study.  As children grow older, other factors influence attitudes, leading to the focal 

points of age and gender.  

 For this research, children in grades 5 and 8, along with their parents, participated in a 

study to acquire information about their attitudes toward mathematics.  The results of these 

surveys were compared to determine the proportional similarities of the number of responses 

made by parents and their children regarding their attitudes toward mathematics.  A 
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comparison of proportional relationships in responses was also examined comparing 

elementary and middle school children, and male and female students. 
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CHAPTER ONE: THE INTRODUCTION AND OVERVIEW OF THE STUDY 

The face of mathematics education has changed in many ways in the last century.  

The purpose of mathematics education has transformed from preparation of students for an 

agrarian society, later an industrial society, to preparing students for life in the digital age 

(Ravitch, 2000).  This is “a new generation who, in profound and fundamental ways learn, 

work, play, communicate, shop, and create communities very differently than their parents,” 

(Tapscott, 1998, p. 5).   

When compared with the mathematics instruction experienced by the parents of 

today’s students, the mathematics instruction of their children is dramatically different.  The 

reforms, prompted by the National Council of Teachers of Mathematics (NCTM) Curriculum 

Standards (NCTM, 1989, 2000), have led to an increased emphasis on conceptual 

understanding, problem-solving, and mathematical thinking, as opposed to the emphasis on 

the learning of rote skills that preceded this trend.  The disconnect between the way parents 

were taught and the mathematics homework being brought home by their children today can 

create doubt in their own ability when parents try to help their children with homework 

(Remillard & Jackson, 2006).   

Parental attitudes, both positive and negative, have an important impact on the attitudes 

and beliefs of their children (Samuelsson & Granstrom, 2007).  “Children’s attitudes are 

influenced more by their parents’ attitudes about their children’s abilities (in mathematics) than 

by their own past performances.” (Parsons, Adler, & Kaczala, 1982).  It is important to consider 

the interaction between a parent’s personal experience with mathematics beginning in 

elementary school, his or her possible lack of understanding of current mathematics instruction, 

and the ability of a parent to support his or her child in the study of mathematics.  
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What began as a set of preferences becomes in time a mental prison that makes us 

feel conflicted, even anxious about stepping outside.  It is difficult enough for a 

person to be a beginner, dependent on other people to show the way.  To be a 

beginner as an adult takes a special kind of courage and enthusiasm for the subject.  

That is why I believe that a slight discomfort with mathematics acquired in 

elementary or secondary school can develop into a full-fledged syndrome of anxiety 

and avoidance by the time one has graduated from school and gone to work.  (Tobias, 

1993, p. 32) 

Some parents are not comfortable with mathematics and model those attitudes for their 

children.  These attitudes developed either from the time they were students themselves or 

due to the lack of understanding of mathematics as it is taught today, which can drive the 

attitudes toward mathematics of their children (Parsons et al., 1982). 

Parental influence also has an impact on gender differences related to mathematics.  

Parents not only model their own interest in mathematics (Remillard & Jackson, 2006), but 

they also show support for the math/science activities of their children by providing toys, 

books, and games related to mathematics (Jacobs, Davis-Kean, Bleeker, Eccles, & 

Malanchuk, 2005).  Research has shown that parents demonstrate gender role stereotypes, 

including the idea that boys are better in mathematics than girls, through modeling of their 

own behaviors, and by providing their male children with more mathematically-related 

activities as compared to their female children (Jacobs et al., 2005, Parsons, Adler & 

Kaczala, 1982).   

As children grow older, other people become part of their lives who have an influence 

on the child’s gender stereotypes related to mathematics.  The need for acceptance amongst 
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peers becomes a primary concern for children as they approach adolescence.  Peers become 

important in defining sex-role norms.  To date, Western norms are known to more likely 

attach maleness to math and science related courses and careers (Kessels, 2005). 

Sterotype consciousness develops and dramatically changes as children enter middle 

school (McKown & Weinstein, 2003).  Children become more aware of gender stereotypes, 

through the influence of parents or others, which have shown to be a predictor in children’s 

attitudes about mathematics.  In a study of 6th- through 11th-grade students by Janis Jacobs 

(1991), even though female students had consistently higher grades in mathematics when 

compared with male students, males had consistently higher opinions about their 

mathematics capabilities. 

The objectives of the present research are to examine the attitudes of fifth and eighth 

grade students and their parents toward mathematics.  The responses to an attitude survey 

taken by parents and students will be evaluated for similarities and/or differences in 

proportions of responses between children and their mothers, and children and their fathers.  

The same data will be examined for similarities and/or differences in proportions of 

responses of male students when compared with female students and with fifth grade 

students when compared with eighth grade students.  

Rationale for Selecting the Topic 

There has been a dramatic change in mathematics curriculum and delivery of instruction 

over the course of the last 50 years (Ravitch, 2000; Tapscott, 1988).  These changes affect both 

children’s relationships with their parents and with their peers regarding attitudes toward 

mathematics.  While there is a great deal of research regarding affect as it relates to mathematics 

learning (Akey, 2006; Eagly & Chaiken, 1993; Parsons et al., 1982), there is little research to 
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address the question of parents’ own attitudes toward mathematics in relation to the attitudes of 

their children.  

 As children move from the influences of their parents’ home into the influence of 

peers in elementary school, a wider circle of people, including peers, impacts children’s ideas 

about mathematics and learning.  Changes can be seen in the way children perceive 

themselves as students of mathematics as they move through elementary into middle school 

(Kessels, 2005).  There is little difference in the mathematics performance and ability of boys 

and girls in elementary school; differences begin to emerge towards the end of middle school 

and into high school, with more male students taking more mathematics classes and more 

classes of greater difficulty as compared with their female peers (Leahey & Guo, 2001).  

Studies have been conducted in an attempt to determine the cause for this change (Eccles, et 

al., 1993, Wingfield, et al., 1991). 

 The purpose of this research is to attempt to reveal connections between the attitudes 

of students and parents toward mathematics, and bring to light any connections there might 

be regarding gender and grade level. 

Statement of the Problem  

In a recent article titled Making Math Uncool is Hurting America (Fox, 2008), the author 

points out that, not only American test scores, but also attitudes toward mathematics, lag behind 

those found in other countries.  The problem of negative attitudes and how they affect the 

achievement of American students may come from many sources.  These sources have not been 

thoroughly investigated.  Until there is more information about these sources it is difficult to 

improve student attitudes toward mathematics.  The purpose of this study is to compare parent 

attitudes toward mathematics with the attitudes of their children, and compare the attitudes of 
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fifth and eighth grade students by gender and grade level, in an effort to direct further research to 

identify the sources of these attitudes.  

Potential Benefits of the Proposed Research  

 This exploratory research topic will serve to provide direction for further study in the area 

of attitudes toward mathematics.  Available research about this topic is not current and does not 

reflect the changes in the teaching of mathematics.  This study will examine the correlated 

proportions of the attitudes of parents toward mathematics and the attitudes of their children, and 

uncorrelated proportions of attitudes toward mathematics based on gender and grade level, which 

may provide direction for further study. 

The following terms are relevant to the proposed study:   

1. “Attitude is a mental and neural state of readiness, organized through experience, 

exerting a directive or a dynamic influence upon the individual’s response to all 

objects and situations with which it is related” (Allport, 1935, p. 810). 

2. Bandura’s Social Learning Theory states that behaviors may be learned by 

observation without the necessity of reinforcement.  That learning can be impacted by 

the level of attention, retention, motoric reproduction, and level of motivational 

processes of the learner (Bandura, 1971; Bandura et al., 1961). 

3. Stereotypes are seen as judgments about an individual’s abilities and attributes based 

on their membership to a social group (Ruble, Cohen, & Ruble, 2001) 
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Research Questions and Hypotheses 

This research addresses the following questions: 

Research Question 1: Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

mothers as seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 1: There will be no significant difference between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

mothers as seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 2: Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

fathers as seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 2: There will be no significant difference between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

fathers as seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 3: Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 3: There will be significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 4: Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 
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Hypothesis 4: There will be significant differences between the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 5: Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 5: There will be significant differences between the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 6: How do parents and children describe their attitudes toward 

mathematics? 

Description of Setting 

This research was conducted in an upper middle class (median income approximately 

$100,000) town in New England.  The town has a population of 24,000 people, 90% of whom 

are white.  Of those 25 years of age years or older, 66% have achieved a bachelor’s degree or 

higher educational degree.  The total school enrollment of 5,500 is housed in six elementary 

schools, two middle schools, and one high school. 

Students and their parents in grades 5 (n = 348) and 8 (n = 403) in five elementary 

schools and two middle schools were asked to participate.  Those who agreed to participate in 

the research were given one questionnaire for each parent, and one questionnaire for the student.  

The surveys were sent home to students and parents with the request to participate in this study.  

Surveys were answered anonymously, but coded to indicate parent/child relationship.  
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Design 

This study used a post-test only design.  This researcher created parallel surveys for 

parents and children.  Each survey contained 10 questions requiring both dichotomous and open-

ended responses.  Data were collected from parents and students regarding their confidence, 

value, and enjoyment of mathematics.  

Using quantitative data obtained from the dichotomous portion of the survey, this 

researcher compared the differences between the correlated proportions of parent and child 

responses to address Research Questions 1 and 2.  Quantitative data were also used to compare 

the differences between uncorrelated proportions of student responses in grades 5 and 8 to 

address Research Questions 3, 4, and 5.  Qualitative data collected from the open-ended portion 

of the survey were used to address Research Question 6. 
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CHAPTER TWO: RELATED LITERATURE 

 This research was designed to examine the attitudes toward mathematics of fifth- and 

eighth-grade students and their parents, and to investigate the relationship between parents and 

children, male and female students, and students at the elementary and middle school levels.  

While there is research on the impact of attitudes in the learning of mathematics (Corbo, 1984, 

Pritchard, 2004, Samuelsson & Granstrom, 2007), there is little current research on the effect of 

attitudes that have been modeled by parents or peers.  Research available regarding parental 

impact on the attitudes of their children is focused on parental attitudes about the ability and 

aptitude of their children, rather than their own attitudes toward the learning and use of 

mathematics.  Additional research on the differences in attitudes toward mathematics by gender 

and grade level is included in an effort to make connections and comparisons in the way 

mathematics attitudes are modeled, learned, and developed. 

 This review of the literature synthesizes the theoretical background defining attitudes and 

attitude formation.  A summary of the research on parents’ attitudes toward mathematics as they 

relate to their school aged children is examined.  Recent changes in mathematics curriculum and 

instruction are explored to highlight possible effects on attitudes toward mathematics.  

Differences in attitudes toward mathematics by gender and grade level, and connections to 

choice of mathematics courses and career choice will be presented.  The purpose of this review is 

to provide an overview of previous research as it relates to this study, and to provide perspective 

and direction for this study.  
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Theoretical Background 

Attitudes 

 Social psychologists have been researching the construct of attitudes for many years.  

While Gordon Allport gave us a clear definition of attitudes (Allport, 1935), which is still used 

today, our understanding of this construct has changed somewhat over the years.  Social 

scientists have also struggled to understand the different ways in which we acquire attitudes.   

According to Allport (1935), “An attitude is a mental and neural state of readiness, 

organized through experience, exerting a directive or a dynamic influence upon the individual’s 

response to all objects and situations with which it is related” (p. 810).  This enduring definition 

indicates that we are not born with attitudes, but we acquire them through experience and our 

interactions with others (Sternberg, 2004).  Sternberg goes on to explain, “Attitudes tend to be 

stable and enduring,” (p. 471) and that they are used to evaluate and make judgments about our 

surroundings, influencing our behavior.  Douglas McLeod’s (1992) definition varies slightly.  He 

focused on the positive or negative response to an entity when he stated that attitudes include 

“affective responses that involve positive or negative feelings of moderate intensity and 

reasonable stability” (p. 581).  

Eagly and Chaiken (1993) expand on McLeod’s view of the stability or endurance of an 

attitude.  They use an umbrella definition, describing an attitude as “a psychological tendency 

that is expressed by evaluating a particular entity with some degree of favor or disfavor” (p. 1).  

This definition includes three components that are important in the comprehension of attitude: 

entity (object of attitude), evaluation, and tendency.  

An entity, known as the attitude object, can be a person, a thing, or an idea; it can be 

abstract or concrete; it can be one thing or a group of things or ideas.  This aspect of the 
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definition of an attitude distinguishes it from other affective constructs such as mood, which is 

more general and not focused on one entity (Eagly & Chaiken, 1993).  

Evaluation of an entity object can be positive or negative; it can be overt or covert, or 

cognitive, affective, or behavioral; it may be conscious or subconscious.  At some level the 

person is making a judgment about an object, or entity (Eagly & Chaiken, 1993).  

The third descriptor of attitudes is tendency.  Eagly and Chaiken depart slightly from 

others in their definition of attitude.  Earlier theorists such as Allport (1935) and Kreech and 

Crutchfield (1948) view attitudes as enduring.  While Eagly and Chaiken view some attitudes as 

enduring, they also see that some are not.  In their theory on the development of an attitude, 

Eagly and Chaiken express that an individual’s contact and reaction to an object (either positive 

or negative) will leave a mental residue that will predispose that person to respond in a similar 

way the next time that individual comes in contact with that object.  If, on the other hand, 

subsequent contact with the attitude object is vastly different over time, the attitude toward that 

object can change.  

Functions of Attitude 

According to Daniel Katz (1960), attitudes have a purpose.  His functionalist approach to 

the study of attitudes established four functions that attitudes serve.  The four functions are 

paraphrased below: 

1. “The instrumental, adjustive, or utilitarian function” (Katz, 1960, p. 170) helps us 

get what we want and avoid what we do not want, 

2. “The ego-defensive function” (Katz, 1960, p. 170) helps us avoid internal conflicts 

and anxieties, 
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3. “The value-expressive function” (Katz, 1960, p. 170) helps us understand and 

integrate complex sources of information 

4. “The knowledge functions” (Katz, 1960, p. 170) help us reflect our deeply held 

values. 

These four descriptions of the role of attitudes indicate their powerful nature.  There is a 

learning process that must occur in which a person must determine which attitudes will fulfill the 

purposes mentioned above.  Katz posits that we must understand the psychological need for an 

attitude in order to predict how and when an attitude may change.  Katz’s theory supports further 

review of the literature regarding the people and circumstances impacting the development of 

attitudes. 

Measurement of Attitudes 

Since attitudes are not directly observable, inferences about attitudes must be made based 

on observable indicators.  The three indicators used as a measure of attitudes are affective, 

behavioral, and cognitive.  Affective indicators can include physiological responses such as 

sweating, pupillary responses, and facial expressions, or responses can be retrieved through self-

reports.  Behavioral indicators are more difficult to measure with regard to attitudes.  A specific 

behavior (attending a baseball game) does not indicate a favorable/unfavorable attitude toward 

that object (baseball).  To be used as a measure of an attitude, repeated observations of behaviors 

can be a valid measure if the actions show a consistent degree of favorableness or 

unfavorableness toward an attitude object.  Cognitive indicators measure a person’s beliefs about 

an attitude object through distortions in thoughts and judgments as indicators of attitudes.  Each 

of these indicators can be measured using scales on a continuum of favorable versus unfavorable 
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evaluation of an attitude object.  The most common of these scales are Likert, Thurston, 

Guttman, and semantic differential methods (Eagly & Chaiken, 1993). 

The measurement of attitudes is most often self-reported through scaling.  Stevens (1946) 

describes scaling measurements as “the assignment of numerals to objects or events according to 

rules” (p. 677).  It is important to recognize the subjective nature of attitude measurement in the 

study of attitude development. 

Attitude Development 

Social learning theory.  In the early 1900s the predominant learning theories focused on 

conditioning.  Classical conditioning, as studied by researchers such as Ivan Pavlov, and later 

John B. Watson, occurs when a subject develops a reflexive response to a neutral event.  The 

most famous subject of these studies is Pavlov’s dog, who, after having a bell associated with his 

feeding, would salivate at the sound of the bell without the food being present.  Later, B. F. 

Skinner developed the theory of operant conditioning, which stated that a subject could learn 

new behaviors, or unlearn old behaviors using reinforcement or punishment.  The ideas 

presented in both these theories require that a connection be made between the action and the 

consequence of that action as soon as the action occurs.  The research available regarding these 

theories does not fully explain the acquisition of all voluntary learning.  Researchers moved 

forward to study how learning occurs when direct, immediate consequences are not associated 

with actions. 

Early studies leading to Bandura’s social learning theory began with the idea that humans 

can learn through imitation (Miller & Dollard, 1941).  Miller and Dollard posited that learning 

occurs when there is a more experienced model demonstrating an action to a less experienced 
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observer, in order to obtain a similar consequence.  Even though the consequence may not be 

direct or immediate, Miller and Dollard saw this as a special form of operant conditioning. 

Bandura believed that learning could occur through modeling without external 

reinforcement.  Bandura and his colleagues (Bandura, Ross, & Ross, 1961) tested this theory 

with the now famous Bobo doll.  In this experiment, 36 boys and 36 girls at the Stanford 

University Nursery School, ranging in age from 37 to 69 months, observed a role model 

performing aggressive and nonaggressive acts.  The subjects were divided into eight groups of 

six subjects each, and a control group of 24 subjects.  Four of the eight groups were exposed to 

aggressive models, and four groups exposed to nonaggressive models.  In each of these groups, 

two were exposed to same sex models, and two to an opposite sex model.  The control group had 

no exposure to adult models.  To control for any prior aggressive behavior the subjects were 

rated on a 5-point scale for physical and verbal aggression, aggression toward inanimate objects, 

and aggression inhibition.  Subjects were evenly distributed based on level of prior aggression.  

Subjects were led into a playroom with a model.  Children were placed on one side of the 

room with a play area containing simple activities, such as stickers, known to have a high interest 

value of the students.  The model was led to another area in the room with a play area containing 

tinker toys, a mallet, and the Bobo doll, an inflatable five foot doll that would bounce back when 

it was knocked down.  Subjects in the nonaggressive condition groups watched models play 

quietly with tinker toys, while models in the aggressive condition group played with tinker toys 

for a short time, then spent the balance of the time behaving aggressively, both verbally and 

physically, toward the Bobo doll.  Specific actions and words were modeled.  Subjects could not 

immediately perform the modeled actions, not having the materials available.  Any learning 

would have to be purely observational.  After 10 minutes the experimenter came in and escorted 
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the subjects to another room where both aggressive and nonaggressive toys were available, 

including the Bobo doll and a mallet, where subjects were observed and their behaviors recorded 

and coded.  The Friedman two-way analysis of variance was used to test the significance of the 

obtained differences.  The main effect of treatment conditions was highly significant for 

imitative aggression, both physical and verbal, and, based on a comparison of paired scores, 

almost entirely due to the models they observed.  The scores of the subjects exposed to 

aggressive models (based on aggressive behaviors, physical and verbal), were significantly 

higher than those of the subjects in either nonaggressive or control groups.  The lack of 

reinforcement for either the model or the subject provides evidence that social learning is not a 

form of conditioning, but that learning does occur solely through observation, (Bandura, et al, 

1961). 

It was on the basis of this, and other, experiments that Albert Bandura developed his 

theory of Observational (or Social) Learning (Bandura, 1971). 

Bandura (1971) found four subsystems that govern this observational learning:  

1. Attentional Processes 

2. Retention Processes  

3. Motoric Reproduction Processes  

4. Reinforcement and Motivational Processes  

These four subsystems work together to produce observational learning.  A subject must not only 

be in the presence of a modeled response, but that person must pay close attention to what is 

being modeled.  That information must be retained and used to guide the actions of the subject in 

other situations.  Finally, positive reinforcement must take place before the newly utilized 

modeled behavior is shown to have a functional value (Bandura, 1971).  
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 Bandura’s theory of Social Leaning supports the importance of parents in the 

development of their children.  In most family structures children pay close attention to the 

actions of their parents, and often attempt to mimic their actions.  Even when parents do not 

intend to directly train their children, they have a powerful impact on the behaviors of their 

children (Bandura & Huston, 1960).   

Bronfenbrenner’s Ecological Model 

Another view of learning and human development comes from Uri Bronfenbrenner.  His 

ecological model (Bronfenbrenner, 1979), later expanded to the bioecological model 

(Bronfenbrenner, 1999), is a dynamic view of human development.  He states, “ human 

development takes place through processes of progressively more complex reciprocal interaction 

between an active, evolving biopsychological human organism and the persons, objects, and 

symbols in its immediate environment” (Bronfenbrenner, 1999).  This process occurs when 

interactions occur regularly over a period of time (Bronfenbrenner, 1994).  The strength and 

direction of the process varies based on the interaction of the developing person, the 

environment, and the outcomes under consideration (Bronfenbrenner, 1999). 

In Bronfenbrenner’s model, the self is at the center of a complex and interactive system.  

In the microsystem (see figure 1), immediately surrounding the self, are people and social 

situations that will have the greatest impact on human development.  These include parents and 

family, peers, schools, religious groups, health services, and play areas.  Mesosystems include 

the reciprocal relationships between the people and situations within the microsystem that are 

directly related to the self.  This includes such relationships as how parents interact with the 

school or neighborhood organizations related to the self.  Exosystems describe links between two 

or more settings or persons, one of which does not include the developing person, such as parent 
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and workplace.  While the parent’s workplace is not immediately connected to the developing 

person, a parent losing a job would have a great effect on that person.  The macrosystem 

connects the micro-, meso-, and exosystems with the ideologies, belief systems, morés, and 

customs of a particular culture.  Finally, the chronosystems address the passage of time, 

evaluating changes or consistencies in the characteristics of the person and the environment in 

which the person lives (Bronfenbrenner, 1994; Bronfenbrenner, 1999; Rice & Dolgain, 2005).  

 As children develop, the dynamics of these relationships change.  In infancy and early 

childhood, interactions with parents and immediate family members have the greatest strength 

and consistency (Bronfenbrenner, 1999).  As children move into adolescence, the immediate 

family is still the primary interaction in the microsystem, but the proximal processes shift to 

include peer groups in various situations (Rice & Dolgin, 2005). 
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 Figure 1. Ecological Model (Bronfenbrenner, 1979) 

Based on our understanding of attitudes, Bandura’s social learning theory and 

Bronfenbrenner’s Ecological model, parents will have an important impact on the development 

of attitudes in their children.   

 

Motivation to Succeed 

 As children enter school, and see themselves as learners in a more formal sense, their 

ideas about success and failure in regard to learning develop.  Students are assessed from the 
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time they enter kindergarten, and the relative importance of those assessments grows as students 

progress through their academic experience.  Student ideas about their success and failure, and 

the effect on motivation are addressed in motivation theories. 

 Attribution Theory.  Emerging from work begun by Rotter and Heider in the 1950s and 

1960s, Bernard Weiner developed the Attribution Theory, which is “a theory of motivation based 

upon attributions of causality for success and failure,” (Weiner, 1979, p. 3).  Attribution theory 

states that certain attributes cause people to behave in certain ways.  This theory postulates that 

there are three central causal dimensions for motivation (stability, locus of causality, and 

control), which are linked with expectancy change, esteem-related emotions, and interpersonal 

judgments, respectively.  In addition, Weiner found that factors affecting attributions for 

achievement included ability, effort, task difficulty, and luck.  Attributions serve an adaptive 

function, providing an explanation for a person’s prior success and failure that can be used as an 

indicator and predictor for future success and failure, reducing the anxiety of the unknown 

(Weiner, 1981).     

 The causal dimensions of success or failure have been categorized as stability, locus of 

causality, and controllability.  When the cause of success or failure is stable it is perceived as 

fixed.  These include, for example, aptitude, character traits, and family.  When the cause is 

unstable it is variable and can change from one situation to the next.  Examples of unstable 

causes of success or failure include effort, mood, and health.  Locus of causality can be either 

internal or external to the person.  Internal properties include ability and effort, while external 

properties (sometimes referred to as environmental properties) include task difficulty, teacher 

bias, and luck.  The third dimension of causality is controllability.  Weiner’s theory states that 

the causes of success are either controllable or uncontrollable.  A person can control the amount 
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of studying done prior to a test, but cannot control the level of difficulty of that test.  These three 

dimensions interact with each other creating eight classification groupings of causality (two 

levels of locus, two levels of stability, two levels of controllability) (Weiner, 1981). 

 How people perceive themselves is based, in large part, on prior experience.  There has 

been research showing that the attributions of success differ for characteristically different 

groups (Weiner & Kukla, 1970).  Weiner and Kukla completed a series of six experiments which 

related achievement motivation to the causes of achievement as perceived by the individual.   

The results of these experiments indicated that individuals with high achievement motivation 

believe that their success is due to greater ability and effort, both examples of an internal locus of 

causality.  In addition, in the face of failure, high achieving students attribute that failure more to 

external circumstances.  On the other hand, data suggested that low achieving students more 

frequently hold themselves responsible (internal locus) for failure.  Females, as a group, tend to 

attribute their success to external forces, but believe that failure is due to low ability, especially 

in the area of mathematics.   

 This theory has an impact in the classroom for both teachers and students.  The perceived 

causes of success or failure may lead to further expectations and decisions regarding a student’s 

ability to achieve (Weiner, 1981).  

 Fixed and Growth Mindsets.  Another theory based on motivation research is that of 

adaptive and maladaptive motivational patterns, or mindsets (Dweck, 1986, Dweck 2006).  

Dweck posits that individuals have self-theories of intelligence.  A person with a fixed view of 

intelligence, also known as an entity theorist, focuses on outcomes, such as grades, to 

demonstrate his or her abilities.  The goal for these people is in the performance of a specific 

task, the attainment of which will provide favorable judgments regarding his or her ability.  On 
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the other hand, a person with a growth view of intelligence, also known as an incremental 

theorist, focuses more on the process of learning.  Incremental theorists have learning goals, and 

seek to increase their ability to understand or master a new skill (Good & Dweck, 2005). 

 The impact of these mindsets can be seen in educational settings.  When a student has a 

fixed mindset, his or her goal is to obtain a positive judgment by achieving success at a task.  

These students often choose tasks that are certainly achievable, or a task that is so difficult that 

failure would not be a negative reflection on his or her ability.  A student with a growth mindset 

chooses more challenging tasks whether the outcome will be successful or not.  This student 

views the activity as an opportunity to learn.  Students with a fixed mindset perceive obstacles as 

failures, and view any failures as a reflection on their own ability.  Once students believe they 

possess low ability, these students are less likely to push themselves, rather they will not 

continue because they predict they will fail again.  For the student with a growth mindset, an 

obstacle is seen as a challenge to be addressed with new strategies and renewed effort.  The 

ability to work through obstacles is a characteristic related to student resilience. 

 Dweck (1986) found that students with low confidence tended to have somewhat higher 

achievement scores than students with high confidence.  For students with fixed mindsets, 

knowing that you have done well in the past does not translate into confidence that you can do 

well in the future.   

 Parents, teachers, and coaches all contribute to the development of a child’s mindset.  

Messages judging a child based on his or her success or failure can lead a child to have a fixed 

mindset.  Messages indicating an appreciation of effort, with guidance toward improvement, 

develop children with a growth mindset.  Mindsets are not static and can change through training 

and new messages can be sent by parents, teachers, and coaches (Dweck, 2006).  
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Parental Involvement in the Education of Their Children 

Parental involvement in the learning of mathematics “is influenced by their attitudes, 

beliefs, and understandings of mathematics and mathematics education” (Pritchard, 2004, p. 

478).  According to Hoover-Dempsey and Sandler (1995), and Green, Walker, Hoover-Dempsey 

and Sandler (2007), three important indicators of positive parent involvement in the education of 

their children are:  

1. Personal construction of the parental role: Parents have an understanding of their 

role in their child’s education based on actions modeled by their own parents, and 

actions modeled by their peers. 

2. Personal sense of efficacy for helping children succeed in school: A parent 

believes that he or she has the ability, skill and knowledge to help his or her child 

learn. 

3. Opportunities and demands for involvement presented by children and schools: 

These include invitations by children and schools, and a clear sense of tasks 

available to participate in the educational process. 

In an effort to determine parent motivations for school involvement, a study by Green, 

Walker, Hoover-Dempsey and Sandler (2007) examined the effect of three constructs on parent 

involvement in school: (a) parents’ motivational beliefs, (b) perceptions of invitations to 

involvement from others, and (c) perceived life context.  In a diverse midsouthern town, 853 

parents of first- through sixth-graders were recruited to complete a questionnaire, which 

employed a 6-point Likert scale.  Parents responded to statements about each of the constructs 

listed above, statements regarding current parental involvement (in school and at home), 
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questions regarding their socio-economic status (SES), and groupings by grade (grades 1-4 or 

grades 5-6).   

Multiple hierarchical regression procedures were used to predict parent home 

involvement using blocks of factors.  These blocks included parent motivational beliefs, 

perceptions of invitations to involvement, and perceived life context.  The constructs accounted 

for a significant portion of the variance, F(7, 852) = 78.32, p < .01, adjusted R2 = .39.  Parental 

role activity beliefs and parental self-efficacy (motivation block), specific child invitations 

(invitations to involvement block), and parental perceptions of time and energy (life context 

block) predicted significant amounts of variance.   

Multiple hierarchical regressions were used to predict parent school-based involvement 

as described in evaluation of home-based involvement.  The constructs accounted for a 

significant 48.8% of the variance, F(7, 852) = 117.09, p < .01, adjusted R2 .49, in parents reports 

of school-based involvement.  Parental role activity beliefs and parental self-efficacy (motivation 

block), specific teacher invitations, specific child invitations (invitations to involvement block), 

and parental reports of time and energy for involvement (life context block), were significant 

predictors of parental school-based involvement.  

The results of the Green, Walker, Hoover-Dempsey and Dandler study indicated that 

parental perception of invitations from their children and the schools they attended were 

indicators of parental involvement.  In addition, parents who believed in their ability to help their 

children in mathematics were more likely to be involved in the educational process.   

Effect of Changes in Mathematics Instruction 

The research shows that positive attitudes and beliefs will increase parents’ involvement 

in their child’s education (Pritchard, 2004), but changes in the delivery of mathematics 
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instruction has had an impact on attitudes and beliefs of those parents.  The National Council of 

Teachers of Mathematics (NCTM) Curriculum Standards (NCTM, 1989, 2000) prompted 

reforms in mathematics education.  The result has been a pedagogical shift in instruction from an 

emphasis on learning rote skills to a focus on concepts, problem solving, and a higher level of 

mathematical thinking.  Initially, reform efforts were concerned with curriculum development 

and teacher training to initiate this systemic change (Remillard & Jackson, 2006).  Parents were, 

by and large, not part of the change process and were seen only as a hindrance (Peressini, 1998).  

This has caused anxiety and concern for many parents (Latterell, 2005). 

In order to understand how parents interact with their children regarding mathematics 

instruction, Remillard and Jackson (2006) analyzed data from the Parent-Child Numeracy 

Connections (PCNC) project that began in 2003.  The purpose of this project was to examine 

parent-child interactions regarding mathematics learning in an urban, public elementary school in 

an effort to: (a) understand how parents act as mathematical resources for their children, (b) 

consider how parents might be supported in their role as resources, and (c) assist parents to make 

their practices more apparent in school.  The project included focus group meetings, home 

interviews with parents, and several parent classes in mathematics.  For the purposes of this 

study, the researchers examined parents’ conceptions of mathematics and the implementation of 

mathematics reform.  Two focus group sessions were held, followed by individual interviews.  

While these parents had a broad view of mathematics in their daily lives, they had a very narrow 

view of school mathematics.  Some recalled their experience with mathematics in school, 

remembering a focus on the basic algorithms being completed only as prescribed by the teacher.  

Many expressed fear in relation to learning mathematics.  On the other hand, when speaking 
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about the use of mathematics in their daily lives, these parents indicated their competence in a 

wide range of activities involving mathematics.  

A new, constructivist mathematics curriculum had been introduced to the children of this 

group of parents.  Parents were not part of the conversation about mathematics reform and were 

not comfortable with this new way of teaching.  Many parents were frustrated by the conventions 

and language used in the program.  The mathematics instruction experienced by these parents 

focused on rules and procedures, as opposed to the concepts and underlying meaning that was 

the focus for their children.   

Remillard and Jackson concluded that, while the educational community was 

encouraging parents to be involved in the education of their children, many parents had not been 

part of the reform process and were expected to support an approach to mathematics that did not 

make sense to them.  Referring to Pritchard’s statement that parental involvement in the learning 

of mathematics was “influenced by their attitudes, beliefs, and understandings of mathematics 

and mathematics education” (2004, p. 478), the actions of the educational community were at 

odds with the stated goals. 

While much of the research regarding parental influence on their children’s learning of 

mathematics centered around achievement (Davis-Kean, 2005), some studies have focused on 

the attitudes of parents and children in relation to school and learning (Pritchard, 2004).  

Connections were made between parents with a supportive attitude and interest in school matters 

and children with a positive attitude (Samuelsson & Granstrom, 2007).  Student learning 

occurred within a social and cultural context beyond the classroom, influenced greatly by the 

attitudes of parents (Koelbey & Soled, 1998).  Parents were seen as a crucial element in the 

development of children’s attitudes toward learning. 
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Parents as Role Models for Attitudes 

After an extensive search, the latest study regarding parents as role models for the 

attitudes of their children towards mathematics was found in a study from 1982 by Parsons, 

Adler, & Kaczala.  This study was performed in a small midwestern city composed of 

middle- and upper class families.  Students from 22 fifth- through eleventh-grade classrooms 

and their families were given a questionnaire developed by the researchers to determine their 

attitudes toward mathematics. 

Parents responded to a 7-point Likert scale questionnaire focused on their perceptions 

of their own mathematics experiences and attitudes, beliefs about the attitudes of their 

children, and beliefs regarding the ability of their children in mathematics.  Parents’ attitudes 

about mathematics were determined through questions about their attitudes toward 

mathematics, and their reflections of their attitudes toward mathematics when they were in 

high school, related to ability, importance, and perceived level of difficulty.  Parents were 

also asked questions about their beliefs and attitudes about their children’s mathematical 

abilities.   

Students responded to similar questionnaires, with questions about ability, 

importance, and perceived level of difficulty based on their current school experience.  In 

addition, school record data were collected including mathematics grades for the previous 

two years, available absolute scores on the Michigan Educational Assessment Program, and 

the California Achievement Test.  The data from the three sources were used in concert to 

estimate the past performance of each child in mathematics. 

When examining the question of parents as role models, there were statistically 

significant differences between the self-concepts of mothers when compared to the self-concept 
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of fathers.  In comparison to mothers’ responses, fathers reported that they were (t = 5.40, p < 

.001) currently better at math (t = 8.30, p < .001), that mathematics was (t = 5 73, p < .001)  

easier for them (t = 4.87, p < .001), that they needed to expend less effort to do well at 

mathematics (t = 4.39, p < .001), that they have enjoyed mathematics more in high school (t = 

4.12, p < .001) as well as at the time of this study (t = 6.67, p < .001), that mathematics had 

always been more useful (t = 5 11, p < .001), and that it was more important to them (t = 3.31, p 

< .01).  Overall, fathers were more positive toward mathematics, and in their ability in 

mathematics.  Only in the area of high school performance in mathematics did mothers rank 

higher than fathers in self-perception (t = 2.58, p < .05).  

Children’s perceptions of their parents’ enjoyment of mathematics were significantly 

correlated with that of their parents’ self-reports.  Of the 24 correlations tested, 19 were 

significant at the p < .01 level with a magnitude of at least .30, and an additional four were 

significant at the p<.01 level with a magnitude between .24 and .29. Children’s perceptions of 

parents’ attitudes and behaviors were fairly accurate. 

 Results of this research indicated that parents’ perceptions of their child’s ability was 

gender related, supporting the stereotype that math is harder for female children when compared 

to male children, even though boys and girls performed equally well based on their grades and 

standardized tests.  In addition, children’s perceptions were connected to the attitudes of their 

parents.  Parents who thought mathematics was difficult for their children had children with 

lower self-confidence in their own ability in mathematics.  In fact, children’s attitudes were 

influenced more by their parents’ attitudes about their children’s abilities than their own past 

performances.   
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While this research is important, its completion in 1982 does not take into account the 

many changes that have occurred in the teaching of mathematics.  Parent perceptions and 

attitudes toward mathematics may have been impacted in the last 29 years. 

Attitudes and Success in Mathematics 

More recently, in an effort to determine prerequisites for student success in mathematics, 

Samuelsson and Granstrom (2007) studied student attitudes toward mathematics in relation to 

their success in mathematics, classroom arrangement, and family background (including parent 

attitudes toward mathematics) in an effort to formulate a tentative model for student success.  

These researchers used data collected by The National Agency of Education by order of The 

Swedish Department of Education, the purpose of which was to create a general picture of the 

Swedish compulsory school.  The 2002 survey was administered at 120 different comprehensive 

schools including 6,758 students in school year 9 (age approximately 16).  

While the original questionnaire administered by The National Agency of Education 

contained about 100 items, for the purpose of this study Samuelsson and Granstrom (2007) used 

only items related to their study, including 12 items concerning students’ attitude to maths, 35 

items about students’ perception of the learning environment, and five items regarding students’ 

perceptions of parental support.  All items in the questionnaire were presented as statements, to 

which students responded on a 4-point scale with answers ranging from “don’t agree” to “totally 

agree.” 

Researchers used a series of multiple regressions in an effort to estimate the relationship 

between the independent variables of perceived school setting, perceived home situation, and 

attitude to mathematics and the dependent variable of math achievement.  A reliability test 

(Cronbach’s alpha) was carried out on each factor.  Based on the large number of tests made in 



 29 

 

the regression analyses and the large number of students surveyed, researchers only commented 

on correlations at a significance level of p.<.001, based on Bonferroni’s correction for setting. 

In addition to the findings that student attitudes related to their achievement in 

mathematics, and that classroom settings related to students’ attitudes to mathematics this study 

found that there was a relationship between students with a positive attitude toward mathematics 

and parents with an interest in, and possitive attitude toward school matters.  The multiple 

regression coefficient with respect to positive student attitude toward mathematics is R = 0.18, 

F(4, 4887) = 40,5, p < .001.  In this case the relationship between attitudes and home situation 

seems to be explained by a supportive home and the father’s educational level.  In this portion of 

the data analysis, five items regarding parents’ support of their children’s school attendence, 

three items with a focus on supportive homes, and two items with a focus on no interest in 

schoolwork were analyzed.  Education levels of mothers and fathers were also factored in.  The 

multiple regression coefficient with regard to students with a negative attitude toward 

mathematics is R = 0.12, F(4, 4883) = 17.0, p < .001, indicating that parents who show no 

interest in their children’s school work tended to influence students towards developing negative 

attitudes to mathematics as a school subject.  Fathers who were not well educated seemed to be 

predictive of students’ negative attitudes.  These results indicated that students with a positive 

attitude toward mathematics “seem[ed] to come from homes with well educated fathers, and 

have parents with an interest and a supportive attitude to school matters” (Samuelsson & 

Granstrom, 2007, p. 160). 

Summary 

Parent involvement is an important component in the academic success of their children 

(Hoover-Dempsey & Sandler, 1995).  Two important indicators for parent involvement are their 
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attitudes toward the subject and their belief that they have the ability to be helpful (Green, et al, 

2007, Hoover-Dempsey & Sandler, 1995).  

Changes in pedagogy in the teaching of mathematics in recent years have created 

discrepancies between the perceptions of mathematics at home and at school, which can create 

anxiety and negative attitudes toward mathematics in parents.  While positive attitudes tend to 

increase parental involvement in their child’s education, negative attitudes and anxiety may have 

the opposite effect (Pritchard, 2004). 

Children tend to be extremely cognizant of their parents’ attitudes toward mathematics 

(Parsons, Adler, & Kaczala, 1982).  Children who have a positive attitude toward mathematics 

have parents who have a positive attitude toward mathematics, and are involved in their 

children’s schools (Samuelsson & Granstrom, 2007). 

Gender Differences in Mathematics 

Parents’ Gender Stereotypes 

Parents have attitudes that may reflect their ideas about mathematics as a subject, but 

there is also research evidence suggesting gender stereotypes as a source for people’s 

attitudes and ideas about mathematics (Muaaatti & Agnoli, 2006).  Studies conducted since 

the 1960s (Hill, 1967, Jacobs, 1991, Jacobs & Eccles, 1992, Parsons et al., 1982) highlight 

the impact of parental gender stereotypes on attitudes toward mathematics, beliefs in ability 

based on gender, and the achievement of their children in that subject.  Parents demonstrate 

their gender stereotypes in overt ways, such as buying more mathematics-related toys for 

their sons than for their daughters (Parsons, Adler & Kaczala, 1982, Jacobs, et al, 2005); or 

in more subtle ways, such as asking more complex questions of male children as compared 

with female children when parents assist with homework. 
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Stereotypes are seen as judgments about an individual’s abilities or attributes based 

on their membership in a social group (Ruble, Cohen, & Ruble, 2001).  More specifically, 

gender stereotypes are defined as a shared set of beliefs about purported qualities assigned to 

individuals based on gender (Lips, 2005).  When viewing gender stereotypes in regard to the 

learning and use of mathematics, many studies have revealed a belief that males are better at 

mathematics than females (Benbow & Stanley, 1980, Eccles, 1987, Steele, James, & Barnett, 

2002).  Fennema and Sherman (1976) developed the Mathematics Attitude Scales (MAS) to 

measure students’ attitudes and stereotypes in mathematics.  At the time these studies were 

conducted, the authors found that students in grades 9-12 had stereotypical beliefs that boys 

were better in mathematics when compared with girls.  As there was no difference in student 

grades by gender, the results of this research indicated evidence of socially transmitted 

stereotypes.  While a few recent studies show a decline in these stereotypic beliefs (Plante, 

Theoret, & Favreau, 2009), gender differences continue in career choice, with males 

choosing more careers with a focus on mathematics and science than their female peers 

(Bleeker & Jakobs, 2004, Evans & Diekman, 2009). 

Based on the theories of Bandura (1961) and Bronfenbrenner (1999), it is not 

surprising that parents’ stereotyped gender beliefs impact their children (e.g. Jacobs & 

Eccles, 1992).  Parents’ own gender stereotypes regarding mathematics are modeled for their 

children by parents having higher confidence in the mathematics abilities of male children, 

and less confidence in female children, regardless of actual performance or achievement 

(Jacobs, 1991).  “When mothers held stereotypic beliefs and had children of the gender not 

favored by the stereotype (girls, in the case of mathematics), they held less favorable 

perceptions of their children’s abilities to succeed in such domains, even after controlling for 
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actual ability” (Bleeker & Jacobs, 2004).  The effect of mothers’ gender stereotypes and 

expectations were found to influence the expectations of their children, and affected 

children’s self-appraisal of their ability in mathematics, and later career choices (Jacobs & 

Eccles, 1992; Tiedemann, 2000). 

Joachim Tiedemann (2000) posed the question, “Do gender role stereotypes influence 

parents’ perceptions of their child’s abilities and adolescents’ attitudes toward their 

competence in mathematics?” (p. 144).  In this German study the participants included 489 

children from 28 elementary school classes, made up of 240 boys, 249 girls, 244 students in 

grade 3, and 245 in grade 4 (which, in Germany, is the final grade of elementary school).  

Data were also collected from 343 mothers, 270 fathers, and 28 teachers.  Participants were 

asked to complete a questionnaire with 5-point Likert scale responses.  The student 

questionnaire included questions regarding their ability in mathematics, attributions for 

success or failure in mathematics, and time spent on homework.  The parents’ questionnaire 

included questions on the subject of their beliefs regarding the mathematics abilities of their 

children, their stereotypic beliefs regarding mathematics, and their beliefs about their child’s 

future success in mathematics.  Finally, teachers were asked to respond, using a 5-point 

Likert scale, to questions regarding their evaluation of the child’s ability in mathematics.  

Children and teachers were given time in class to complete the questionnaire.  Parent 

questionnaires were sent home via the children and returned to school in sealed envelopes. 

Several multivariate analyses of variances were performed to analyze gender 

differences in children’s, parents’, and teachers’ beliefs.  An examination of overall gender 

effects across the set of variables for each respondent was followed by univariate tests.  The 

gender main effect was significant for the child, the mother, and the father as respondents.  



 33 

 

The interaction was significant for the child and the teacher.  Boys perceived themselves as 

more competent in mathematics than girls.  Boys’ competence beliefs, F (1, 464) = 21.94, p 

< .001, and ability attributions, F (1, 453) = 33.78, p < .001, in mathematics were higher than 

girls’.  No gender differences were found in students’ perceptions of effort, F (1, 481) = .05, 

p < .05, but girls admitted to spending slightly more time on homework, F (1, 478) = 8.41, p 

< .01.  Mothers and fathers perceived boys to be more competent in mathematics than girls.  

Teachers’ ability perceptions were higher for boys than for girls, F (1, 27) = 8.31, p < .01, 

but there were no performance differences between boys and girls in previous, F (1, 27) = 

.57, p < .05, or actual, F (1, 27) = .00, p < .05, grades.  Path analysis was used to show direct 

and indirect relationships between variables.  Prediction variables included gender, previous 

grade in mathematics, parent’s stereotype, and the interaction of parent’s stereotype and 

child’s gender.   

Mothers’ and fathers’ gender-related stereotypes (males are better at mathematics 

than females) showed largely similar relations to their child’s ability perception and 

mathematical performance.  Parents’ gender stereotyping predicted their assessment of their 

child’s ability in mathematics.  Parents who have a strong stereotypic view believed that 

mathematics was more difficult for their daughters when compared with their sons.  

Children’s self-perceptions were influenced by their parent’s beliefs, though parent beliefs 

did not impact performance at the elementary school level. 

The focus of the study conducted by Jacobs and Eccles (1992) was the relationship 

between mothers’ gender stereotypic beliefs, their perceptions of the abilities of their 

children, and children’s self-perceptions.  This was a part of a larger, longitudinal study 

(Michigan Study of Adolescent Life Transitions; [MSALT]) examining the attitudes of 
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students, parents, and teachers in early and middle adolescence.  Data were collected from 

parents and teachers, and their sixth grade children in three different waves: fall (sixth grade), 

spring (sixth grade), fall (seventh grade).  Students from 143 mathematics classrooms across 

12 districts were asked to participate.  The first wave of data included 1,594 mothers and 

children, and the second wave included 1,107 mothers and children (lower number due to 

attrition).  Approximately equal numbers of boys and girls participated (49% female).   

Children responded to a questionnaire assessing self-perceptions using a 7-point 

Likert scale.  The mothers’ questionnaire assessed self-perceptions of their child’s ability, 

and mothers’ stereotype beliefs, also using a 7-point Likert scale.  Teachers responded to a 

questionnaire with a focus on their assessment of each student’s ability.  The teacher’s rating 

was used as an independent indicator of each child’s ability.  

The hypothesis regarding the impact of mothers’ stereotypic beliefs on the self-

perception of their children was tested by regressing mothers’ perceptions on a set of 

variables (mothers’ perception of child’s ability in mathematics, sports, social skills, and 

mother’s stereotypic beliefs about mathematics, sports, and social skills).  The predictor 

variables included the interaction of the mother’s stereotypic beliefs and the child sex, 

teacher’s rating of ability, and the sex of the child.  The mother’s gender stereotypic beliefs 

were expected to be an indicator of their beliefs about the abilities of their children.    

The results of the analysis regarding parents’ mathematics beliefs indicated greater 

stereotyping as related to lower ability beliefs about daughters and higher ability beliefs 

about sons (p < .05), and that mothers’ perceptions of their child’s abilities in mathematics 

were predicted by the teacher’s ratings of the child’s abilities (p < .05).  The analysis of 

sports beliefs showed a positive interaction between parent gender role stereotyping in sports 
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and lower beliefs in daughters for their ability and higher ability beliefs for sons (p < .05).  

The analysis of social beliefs, where the stereotype favors females, showed that mothers of 

daughters who held greater stereotypes regarding social ability had higher perceptions of 

their daughters’ social abilities than mothers who held lower stereotype beliefs. In addition, 

mothers who held the stereotype belief about this topic had lower perceptions of their sons’ 

social abilities than parents with less stereotypic views (p < .05). 

The results of this study showed evidence of the biasing effect of mothers’ gender 

role stereotypic beliefs on the perceptions of their own children’s abilities.  Gender 

stereotypes of mothers influence their beliefs, and subsequently impact children’s beliefs in 

their own abilities, which can be seen in the area of mathematics.  

Children’s Perceptions of Adult Stereotypes 

To evaluate the connection between children’s perceptions of adult stereotypes, 

children’s own stereotypes, and self-evaluative ability in mathematics, Kurtz-Costes, Rowley, 

Harris-Britt, and Woods (2008) completed a study in which children reported their beliefs about 

adults’ gender stereotypes regarding mathematics and science abilities, their perceptions of group 

(boy/girl) competence, and their perceptions of their own abilities in mathematics and science.  

These associations were examined in three age groups from elementary school (fourth grade) to 

middle school (sixth and eighth grades).  Participants included 302 children in total, made up of 

fourth grade (49 boys and 44 girls), sixth grade (37 boys and 54 girls), and eighth grade (38 boys 

and 80 girls) students. 

Five-point Likert items were used to measure children’s perceptions of adult stereotypes 

relative to adult perceptions of male abilities in mathematics and science as compared to adult 

perceptions of female abilities.  Children’s beliefs about gender group competence in 
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mathematics and science were measured using 100-point scales from not very good to very good, 

with one set of items for boys’ ability and another set for girls’ ability.  To assess student self-

concept in mathematics and science, they were asked to mark their place on a histogram showing 

where they were when compared with classmates.  Student mathematics and science grades were 

used to assess their achievement in these areas.  

 Each group rated its own gender more positively than the other gender, and boys’ 

ratings were more positive overall than the ratings of girls.  These main effects were qualified 

by significant group by grade, and group by gender interactions (F[2, 511] = 11.4 and F[1, 

511] = 41.6, respectively).  Eighth graders rated the other-gender group more positively than 

did fourth grade students (d = 0.26) or sixth graders (d = 0.21), and girls rated boys more 

negatively than boys rated girls (d = 0.52).  The main effect of grade, the grade X gender 

interaction, and the grade X gender X group interaction, were non-significant (p > 0.10). 

 The ANOVA using self-concept scores as the dependent variable produced a 

significant main effect for gender (F[1, 289] = 8.34; Cohen's d = 0.38, p < .05).  Boys 

reported more positive self-concepts regarding their mathematics and science abilities than 

did girls.  In addition, the main effect for gender in an ANOVA on mathematics and science 

grades was significant (F[1, 252] = 4.72).  Girls received higher mean mathematics and 

science grades (M = 88.96) than boys (M = 86.75) (Cohen's d = 0.26, p < .05).  The effect of 

grade and the interaction of gender and grade were non-significant. 

 The results suggested that all groups viewed their gender as highly competent in 

mathematics and science, and in general, girls held strong nontraditional stereotypes (there is 

no difference between boys and girls) about gender differences in mathematics and science, 

due in part to girls’ low rating of boys’ competence.  Still, the self-concept scores for girls 
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were significantly lower than those of boys in all three age groups (fourth, sixth, and eighth 

grade).  

Path analysis was used to analyze the variables related to perceptions of adult stereotypes, 

competence of girls, competence of boys, and mathematics and science self-concept.  Direct 

paths from children’s reports of adults’ stereotypes regarding mathematics and science abilities 

were related to children’s own ratings of competence in mathematics and science based on 

gender, and their own self-concepts in those subject areas.  The researchers were able to observe 

the degree to which children’s perceptions of adult stereotypes were related to children’s own 

beliefs about gender differences in mathematics and science abilities, and the effect of those 

beliefs on children’s self-perceptions, by examining paths from adult stereotypes to group 

competence ratings.  

The results of this research showed that even though girls performed well in mathematics 

and science as measured by school grades, girls reported a lower self-competence than boys.  

The more strongly fourth-grade boys viewed adult stereotypes as favoring boys, the lower their 

rating of girls’ abilities (β = -0.40, p < .01).   Sixth-grade boys’ beliefs about adult stereotypes 

were associated with a more favorable assessment of boys’ abilities (β = 0.36, p < .05), and 

assessments of boys’ abilities were associated with mathematics and science self-concepts (β = 

0.32, p < .05).   In addition, boys’ assessments of girls’ abilities in mathematics and science were 

also related to self-concepts (β = -0.32, p < .05), in that as their assessments of girls increased, 

their beliefs about their own performance decreased.  Similar results were found with eighth-

grade boys.  The stronger were the boys’ beliefs about traditional adult stereotypes, the better 

were their ratings of male competence (β = 0.33, p < .05) and the better they felt about their own 

performance (β = 0.31, p < .05).   The analysis of girls’ data showed that fourth-grade girls’ 
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beliefs about adult stereotypes were related to girls’ assessments of girls’ competence (β = -0.41, 

p < .01).   The more girls perceived positive adult beliefs about their abilities, the better was their 

self-concept in mathematics and science; and girls who believed that adults viewed boys as better 

than girls in mathematics and science tended to have poorer mathematics and science self-

concepts, though these paths were not significant for eighth-grade girls.  

In spite of their strong performance in mathematics and science, girls have a lower self-

confidence due to stereotypes and perceptions favoring boys over girls, and these self-concepts 

were more consistent in middle school than in fourth grade.  These stereotypic beliefs have a 

strong connection to the stereotypic beliefs of parents. 

Stereotype Stratification 

  The results of the Kurtz-Costes, Rowley, Harris-Britt, and Woods (2008) study do not 

align with the fact that children from the age of three show gender identification in the types 

of toys they choose, and their preference for gender stereotyped occupations (Golombok & 

Fivush, 1994), yet below the fourth-grade level, girls believe that girls are better at 

mathematics, and boys believe that boys are better at mathematics (Steele, 2003).  This can 

be explained by stereotype stratification, which notes that people can identify with a 

subgroup to which the stereotype does not apply.  Girls may view traditional mathematics 

stereotypes of women as true for women, but not for girls.  

 Jennifer Steele (2003) set out to examine the process of stereotype stratification by 

investigating children’s gender stereotypes about mathematics, using both implicit and 

explicit measures.  She conducted two studies. In study 1, girls’ gender stereotypes about 

mathematics were examined to determine whether they would be specific to women but not 

girls, and apply to advanced mathematics, but not basic mathematics.  Study 2 was designed 
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to investigate whether this process of stereotype stratification would emerge in boys’ and 

girls’ prototypes of a mathematician.  Forty-two female elementary school children from a 

predominantly white, middle- to upper-class suburb of Boston in grades one (n = 9), two (n = 

13), three (n = 11), and four (n = 9) participated in this study.  

The indirect measure required each girl to sort pictures presented by an experimenter.  

The pictures consisted of eight mathematics pictures (four pictures depicting basic 

mathematics problems, and four pictures depicting advanced mathematics problems), and 

eight gender-neutral pictures.  The girls were instructed to sort these pictures into piles 

associated with men and women.  The second task was more explicit. The subjects completed 

an interest subscale “designed to assess the extent to which members of specific groups are 

perceived as liking math” (Steele, 2003, p. 2,594).  The subjects were asked to assess how 

much men, women, boys, and girls like mathematics using a Likert scale with six faces from 

a frown to a big smile as response choices.  The subjects completed an ability subscale with 

questions designed to determine how well each group performed in mathematics.  

 To test hypothesis 1, “Girls will group math-related pictures with males more often 

than with females” (Steel, 2003, p. 2,593), a number of mathematics-related pictures were 

placed, by the female subjects, in the pile of female pictures as compared to the number of 

pictures placed in the pile of male pictures.  The girls were given a Total Math score ranging 

from 0 (not at all female) to 8 (completely female) that reflected the total number of math 

pictures they had placed in the female pile versus the male pile.  A t test was performed on 

the Total Math scores.  The t test was significant, t(37) = -3.81, p = .001, indicating that girls 

grouped math-related pictures with males more often than with females (M = 2.87, SD = 

1.83), suggesting that girls are aware of gender stereotypes about mathematics.   
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 To test hypothesis 2,  “Consistent with the theory of stereotype stratification, girls 

will place pictures depicting advanced math with males more often than pictures depicting 

basic math” (Steel, 2003, p. 2,593), two continuous scores were created: an Advanced Math 

score and a Basic Math score.  Each score ranged from 0 (not at all female) to 4 (completely 

female), reflecting the number of advanced or basic mathematics-related pictures that the 

subjects placed in the female pile.  The results of a paired t test provided some initial support 

for stereotype stratification.  While there was no statistically significant difference, girls were 

marginally less likely to group pictures depicting advanced mathematics (M = 1.29, SD = 

1.04) with females than they were to group pictures depicting basic mathematics (M = 1.58, 

SD = 1.11) with females, t(37=-1.60, p = .12).  

 The second task addressed hypothesis 3, “Girls will view men as having a greater 

interest and ability in math than women,” and hypothesis 4, “Consistent with stereotype 

stratification, boys and girls will be perceived as having a comparable interest and ability in 

math” (Steel, 2003, p. 2,593).  The results indicated gender stratification.  Girls rated men (M 

= 4.13, SD = 0.74), as liking mathematics more than women (M = 3.87, SD = 0.84), t(37) = 

2.37, p = .02; and they rated men (M = 4.50, SD = 0.56) as being better in mathematics than 

women  (M = 4.29, SD = 0.61), t(37) = 2.74, p = .01.  On the other hand, girls viewed boys 

(M = 3.55, SD = 1.20) and girls (M = 3.64, SD = 0.85) as liking mathematics equally t(37) = -

0.36, p = .72; and they viewed boys (M = 4.00, SD = 0.81) and girls (M = 3.92, SD = 0.63) as 

being equally good at mathematics t(37) = 0.52, p = .61. 

 This study provided an explanation as to why children may stereotype their gender 

groups as being better in mathematics (boys think that boys are better, girls think that girls 

are better), yet as they get older, and identify themselves as men and women, their ideas 
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about themselves as mathematicians change.  In fact, the majority of researchers (e.g. 

Benbow & Stanley, 1980, Hyde, Fennema, & Lamon, 1990) agree that gender differences 

begin in middle school and increase as children move into high school and college.  

Summary 

 Gender stereotypes involve judgments about an individual’s abilities and qualities 

based on their gender (Lips, 2005; Ruble, et al. 2001).  Gender stereotypes regarding the 

learning of mathematics favors males over females (Benbow & Stanley, 1980, Eccles, 1987, 

Spencer, et al. 1999, Steele, et al. 2002), regardless of performance (Jacobs, 1991).  

 Even though children as young as age 3 show gender identification (Golombok & 

Fivush, 1994), the emergence of gender stereotypic perceptions regarding mathematics do 

not occur until approximately grade 4, when beliefs of parents were found to influence the 

beliefs, self-perceptions, and expectations of their children in mathematics (Bleeker & 

Jacobs, 2004, Jacobs & Eccles, 1992, Kurtz-Costes, et al, 2008, Tiedemann, 2002).  

Stereotype stratification (Steele, 2003) explains this phenomenon in that people can identify 

with a subgroup to which a stereotype does not apply, so that girls view traditional 

mathematics stereotypes of women true for women, but not for girls.  As boys and girls get 

older and move into middle school, a time when the opinions of their peers become much 

more important to them, a stronger gender identification and group membership begins to 

form.  

Transition from Elementary to Middle School 

Changes from Elementary to Middle School 

 There are many challenges associated with children’s transition from elementary 

school to middle school.  There is a new school environment, structure and different rules.  
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When several elementary schools feed into one middle school, as is often the case, social 

structures and peer networks have to be reestablished.  Rather than having the same teacher 

and the same students in class each day, middle school students must now adjust to different 

teachers for each subject, and a fluctuation of students from class to class.  Because of 

departmentalization, each teacher has large numbers of students throughout the day, which 

usually precludes him or her from developing a close relationship with each student (Perkins 

& Gelfer, 1995, Rice & Dolgin, 2005).  

In addition to the contextual changes, there are internal physical, emotional, and 

social changes that occur during puberty.  It is at this time that the importance of how the 

individual is viewed by peers becomes paramount (Rice & Dolgin, 2005; Wingfield, Eccles, 

Mac Iver, Reuman, & Midgley, 1991).  Self-perception, roles, and interests may be related to 

gender-role stereotypes (Eccles, 1987). 

 In the transition from elementary to middle school there is a decline in student 

attitude and interest, and an increase in anxiety related to mathematics (Frenzel, Goetz, 

Pekrum, & Watt, 2010), though these affects are more pronounced and grow in an 

accelerated rate in females (Ma & Cartwright, 2003, Wingfield, et al, 1991).  Middle school 

practices often include whole class task organization and evaluation, which may encourage 

social comparison, and comparative self-assessment (Eccles, et al., 1993).  Competition, 

which increases in middle school, may cause children to lower their ideas regarding the value 

of mathematics to protect their self-esteem (Fredricks & Eccles, 2002). 

It is interesting to note that during this transition from elementary to middle school, 

children are moving from Piaget’s concrete operational stage of development (ages 7 to 12), 

to the formal operational stage (11 years and beyond).  The formal operational stage is 
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marked by the ability to form second-order relationships, which have a tremendous impact on 

the learning of mathematics.  At the formal operational stage people can make connections 

between ideas and are capable of being more systematic in abstract situations (Piaget, 1972 

as cited in Rice & Dolgan, 2005).  It is at the approximate age of 10 or 11 (the onset of the 

formal operational stage) that children are placed in middle school, which provides an 

environment that is more restrictive and less conducive to their environmental needs at the 

beginning of the formal operational stage of development.  In addition, the content being 

taught in mathematics demands more effort, and academic interests decrease in response to 

an increase in social interests (Frenzel, et al, 2010).  It seems that the developmental 

readiness, as described by Piaget is at odds with the contextual environment, and 

physiological and emotional changes experienced by middle school students. 

Frenzel, Goetz, Pekrun, and Watt (2010), using a data set of 3,193 students from 

grades 5 through 9 obtained from a German longitudinal study examining student 

mathematics learning (Project for the Analysis of Learning and Achievement in Mathematic 

[PALMA]), examined the development of mathematics interests in adolescence.  The 

researchers of the PALMA longitudinal study began assessments with students in grade 5 

(initially 83 classes from 42 schools were sampled), and these students and their parents were 

followed in annual assessments through grade 9.  The assessments consisted of surveys to 

assess constructs including the beliefs and values pertaining to the learning of mathematics, 

and student perceptions of their classroom climate and the instructional behaviors of their 

mathematics teachers.  These researchers set out to describe developmental changes in 

student interest in mathematics; explore effects of gender and school track on the level and 

shape of mathematics interest trajectories; and examine the relationship between family, 



 44 

 

classroom, and teacher value of mathematics on student’s individual value of mathematics.  

Curvilinear developmental trajectories indicated a loss of interest in mathematics across 

adolescence, and gender effects indicated a higher level of interest in mathematics for boys.  

As in the United States, ability grouping for mathematics classes in middle school is the 

norm.  The results of this study indicated that students from low achieving groups had more 

favorable interest trajectories when compared with those from higher achieving groups.  

These findings are in line with findings in earlier studies (Wingfield, et al, 1991).  

Course Selection and Career Choice 

Of interest is the question of why males take more mathematics courses than females by 

the time they leave high school.  Erin Leahey and Guang Guo (2001) examined differences in 

math skill by gender and grade level.  Their findings show that up until age 11 there is little 

difference in math skill between males and females.  Beginning in eighth grade and continuing 

through high school, males begin to outperform females.  Based on data collected from the 

National Educational Longitudinal Study 1988 (NELS: 88), 8th grade male students scored 0.5 

points higher than female students overall, and by 12th grade the difference increased to 1.32 

points, but neither of these results is statistically significant.  Using a multivariate analysis to 

further examine the extent and timing of gender differences, Leahey and Guo (2001) controlled 

for parent education level, family income, and family size and structure to determine gender 

differences in trajectory and acceleration, and gender differences in general mathematics 

reasoning as compared to geometry.  The results indicated that gender does affect trajectory and 

acceleration, and gender differences in geometry were almost twice as large as the differences in 

general mathematics and reasoning, with males having the advantage in geometry over females.  

One of the possible explanations for these results points to the fact that it is only in high school, 
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and into college, that students have choice regarding the level of mathematics courses they take, 

and that gender role stereotypes, which emerge in late middle school and into high school, may 

influence those choices.  

In recent years there has been a decline in differences in performance on mathematics and 

science indicators based on gender, yet gender differences in career choice (with males choosing 

more math and science related fields) still exist (Bleeker & Jacobs, 2004).  While males and 

females perform fairly evenly in elementary and middle school, in high school and college males 

begin to outperform women.  It is at this time, when students enter high school, that they can 

begin to select their own courses, and females elect fewer mathematics courses than males 

(Hyde, Fennema, & Lamon, 1990). 

In a 2010 study, Kiefer and Sekaquaptewa examined the connection between levels of 

gender identification and stereotyping, and mathematics performance.  In this study, 63 female 

college students who were enrolled in first-year calculus, participated in this study in return for a 

$25 payment.  The Implicit Association Test was used to assess implicit gender stereotyping.  To 

determine gender identification, explicit gender stereotyping, and career goals, participants were 

asked to respond to questions using a 7-point scale.  Course performance was evaluated through 

final grades (all graded by a single team), and demographic information was collected regarding 

age, race, and math SAT or ACT scores.  Participants, who were recruited through course lists, 

completed questionnaires after midterm exams, but before finals. 

Final exam scores showed the interaction of gender identification and implicit 

stereotyping.  Simple-slopes analyses showed that higher implicit stereotyping predicted poorer 

performance for women with low gender identification, ß = -.34, t(61) = -1.93, p < .01, d = 0.49, 

but not for women with high gender identification, ß = .19, t(61) = 1.28,p < .10, d = 0.33.  The 
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interaction of implicit stereotyping and gender identification, ß = .23, t(60) = 2.21,p <.01, d = 

0.57, remained significant when controlling for pre-assessment midterm scores, ß = .52, t(60) = 

4.66,p <.001, d = 1.20.  No significant main effects emerged in the analysis of the final exam 

scores. 

These results indicated that implicit gender stereotyping about math aptitude, and a high 

level of gender identification were connected with poorer performance in mathematics and a 

reduced desire to pursue math-intensive careers.  The less often women identified with their 

gender group, and the lower their implicit gender stereotypes, the higher their scores on the final 

exam.  These relationships were consistent when controlling for ability as assessed by SAT 

scores and prior course performance.  

Gender differences in mathematics can be evaluated from many viewpoints.  Nosek, 

Banaji, and Greenwald, (2002) examined group membership, group identity, and gender 

stereotypes as related to attitudes and identification with mathematics.  These researchers used a 

response completion task called the Implicit Association Test (IAT) developed by Greenwald, 

Mcghee, and Schwartz.  The theory employed was that it is easier to pair concepts with attributes 

that are associated in the mind of the participant, than for that participant to pair concepts and 

attributes that are not associated.  Pleasant things, such as a flower, should be more easily paired 

with pleasant words (wonderful, happy, rainbow) than with unpleasant words (disgust, hatred, 

gun).  The strength of association is measured by the speed to respond to one type of pairing 

(math + pleasant) compared with another type of pairing (math + unpleasant).  In this study the 

negative or positive association of the subjects toward math/science is compared with the 

negative or positive associations with arts/language.  
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In study 1, the researchers examined the association between math and self to determine 

math identity.  Eighty-three undergraduates at Yale University participated as part of a course 

requirement.  Three IATs were used to examine implicit attitudes toward math/science concept 

relative to arts/language concept.  A fourth IAT was constructed to examine implicit identity 

toward math/science and arts/language.  To measure explicit attitudes toward math and arts a 

paper and pencil questionnaire was used to assess participants’ feelings toward these academic 

domains.  There was one item used to assess gender stereotypes about math and arts by using 

male-female as anchor points, where participants were asked to make associations between 

male/female and arts/math.  In addition, participants completed a demographic questionnaire 

including race, age, years in school, and SAT scores. 

The results indicated that both men and women had negative implicit attitudes toward 

math/science; men: t(38) = -5.09, p < .001, d = -0.83; women: t(39) = -11.95, p < .001, d = -0.83, 

but women showed stronger negative evaluation of math/science when compared with men, t(77) 

= 4.24, p <.001, d = 0.97. 

Effects for each individual task were tested.  The math/arts attitude task showed a strong 

negative implicit evaluation of mathematics when compared to the arts.  While both men and 

women negatively evaluated mathematics (men t(38) = -4.72, p <.001, d = -0.77; women t(39) = 

-12.39, p <.001, d = -1.98), women had a stronger negative evaluation of science than men, t(77) 

= 4.19, p <.001, d = -0.95.  Both men and women showed negative evaluations of mathematics 

when compared to language; men: t(38) = -3.08, p < .01, d = -0.50; women t(39) = -5.94, p 

<.001, d = -0.95.  In addition, a gender difference showing a more negative evaluation toward 

mathematics for women was observed, t(77) = 2.17, p < .01, d = 0.49. 
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The results indicated that while both males and females showed a negative response to 

math and science when compared to arts and language, the negative responses by women were 

far greater than negative responses by males with regard to attitudes.  The stronger the implicit 

liking for math was, the stronger was the implicit identification with math.  Women, compared 

with men, had stronger negative associations with math.  These findings supported the 

importance of gender in the development of attitudes toward mathematics. 

In study 2, math-gender stereotypes were examined.  In this study 97 introductory 

psychology students at Yale University participated as part of a course requirement.  An IAT was 

developed to measure strength of association between academics (math/arts) and gender 

(male/female).  Participants completed four tasks to measure implicit social cognition.  Two of 

the tasks, math/arts attitude and math/arts identity, were identical to those used in Study 1. A 

new task was created to measure the strength of association between math/arts and male/female 

as a measure of math-gender stereotype.  

Both men and women evaluated mathematics more negatively than they judged the arts; 

men: t(44) = -5.97, p <.001, d = -0.90; women: t(45) = -11.60, p <.001, d = -1.73.  Women 

showed a more negative evaluation of mathematics when compared to men: t(89) = 4.26, p 

<.001, d = 0.90.  Women also showed a stronger identification with arts when compared to men: 

t(89) = -2.76, p <.001, d = -0.59. 

When assessing the strength of association between math/arts and male/female, both men 

and women classified math + male, and arts + female more easily than the opposite pairings, F(1, 

898) = 192.70, p <.001, d = 1.47.  Both men and women showed implicit math-gender 

stereotypes equally, t(89) = 0.41, p < .10.  Although men and women differ in their preference 

for mathematics, they showed identical implicit knowledge relating to gender and mathematics.  
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These results indicated that women who held strong math-male stereotypes were more likely to 

identify with math than women who held a weaker math-male stereotype.  In addition, men who 

held a strong math-male stereotype were more likely to identify with math more than men who 

held weaker math-male stereotypes.  

The results of this study showed that in a group of undergraduates from a prestigious 

university, women had a stronger negative attitude toward mathematics than males; and that the 

stronger the negative association to mathematics was the less they identified with the subject.  

The implications for these results can be seen in women’s choice to take fewer high-level 

mathematics courses and fewer women entering mathematics-related fields.  

To further examine the connection between parental perceptions and children’s career 

choice, a longitudinal study by Bleeker and Jacobs (2004) assessed the relations between 

parents’ gender stereotypes and their children’s self-perceptions as they reached later 

adolescence with the hypothesis that there was a relationship between parental stereotypic 

beliefs and children’s abilities, educational choices, and career plans.  This study was a 

follow-up to a study conducted by Jacobs and Eccles (1992).  In this study, which began in 

1983, students (n = 2,471) and their mothers (n = 1,380) from 143 sixth-grade classrooms 

from a white middle- and working-class suburb responded to questionnaires regarding 

parents’ and adolescents’ beliefs and attitudes about mathematics and science.  Sixth-grade 

teachers participated by responding to a questionnaire to rate the students’ math abilities and 

performance in the classroom.  Additional questionnaires were administered to this group in 

seventh grade, tenth grade, two years after high school, and at age 24-25 years.  

For the current study (Bleeker & Jacobs, 2004), 1,007 of the original participants 

(now aged 24-25) and their mothers were contacted by the researchers to participate in this 
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follow-up study.  A questionnaire for adolescents and their mothers was administered with 

questions regarding attitudes and beliefs about mathematics and science.  In addition, the 

adolescents (who were now 24 and 25 years of age) were asked about their current 

occupation.  A regression equation was computed, using gender of child, mothers’ 

stereotypic beliefs during children’s sixth-grade year, the interaction of mothers’ stereotypic 

beliefs and gender of child, teachers’ ratings of child’s math abilities during sixth grade (used 

to control for ability in mathematics), and mothers’ predictions of children’s success in math-

oriented careers as predictors, and career choice (life science-business [n = 51], physical 

science-computing [n = 45], non-science [n = 258]) as the dependent variable.  

The findings indicated that adolescents’ gender, mothers’ predictions of children’s 

success in mathematics careers, and the interaction of adolescents’ gender and mothers’ 

predictions of children’s success in mathematics careers were significantly related to entering 

a physical science-computing career versus a non-science career, regardless of college 

attendance.  Females in the total sample were almost four times less likely to choose a 

physical science job than a non-science job.  For each unit increase on mothers’ prediction of 

success in a math-oriented career during middle school, children were nearly two times 

(1.95) as likely to be working in a physical science-computing career as opposed to a non-

science career at age 24-25 years, regardless of college attendance. 

 The hypothesis that mothers’ beliefs about their middle school children would be 

related to their adolescents’ self-perceptions was confirmed.  Mothers with higher 

perceptions of their child’s success in math-oriented careers when they were in middle 

school, had children who reported higher math-science career self-efficacy.  This study 
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shows a longitudinal link between parents’ gender, stereotypic beliefs and the beliefs of their 

children into adulthood. 

Summary 

 Moving from elementary to middle school provides many challenges for young 

adolescents.  There are environmental changes in the structure of their school (Perkins & 

Gelfer, 1995, Rice & Dolgan, 2005), which interact with the psychological and physiological 

changes brought on during puberty (Rice & Dolgin, 2005, Wingfield, et al., 1991).  

 In middle school there is a decline in student attitudes and interest in mathematics 

(Frenzel, et al. 2010), in spite of a transition from Piaget’s concrete operational stage of 

development to the formal operational stage, which allows students to be more organized in 

their abstract thinking, which may be due to the other changes that occur at the same time.  

 It is during middle school that adolescents indicate a loss of interest in mathematics, 

and gender effects emerge with boys having a higher interest in mathematics than girls 

(Fenzel, et al, 2010).  It is also at this time (beginning in eighth grade), that males begin to 

outperform females, especially in the area of geometry.  Gender differences in mathematics 

become even more pronounced as students move from middle school into high school, where 

they have more choice in the mathematics courses they take (Leahey, 2001).  

 Even though there has been a decline in the differences in performance on 

mathematics and science indicators in recent years, males continue to out-represent females 

in mathematics and science related fields (Bleeker & Jacobs, 2004).  In a longitudinal study 

by Bleeker and Jacobs (2004) their findings indicate that the educational and career choices 

of children and young adults can be linked to parental stereotypic beliefs.  
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Conclusions 

 There is a great deal of evidence linking parent attitudes (Samuelsson & Granstrom, 

2007) and stereotypic beliefs (Tiedmann, 2000) to the attitudes of their children.  Parents are 

important role models for children.  Children learn from their parents through the operational 

learning processes of attention, retention, motor reproduction and both subtle and obvious 

reinforcement (Bandura, 1971).  Parents are the central source of modeling until children move 

beyond the home into school, where they are exposed to a wider range of people including peers 

(Bronfenbrenner, 1999).  As children get older the attitudes and stereotypic beliefs of their peers 

have a further impact on the development of attitudes. 

 The research regarding the relationship between parents’ attitudes toward mathematics 

and the attitudes of their children has been focused primarily on parental attitudes toward the 

abilities of their children (Jacobs & Eccles, 1992).  These attitudes are impacted by their 

stereotypic beliefs and can be seen from the time children are very young by the choices parents 

make in the toys they purchase for male children as compared to female children and continue 

into elementary school by the ways parents help their children with mathematics homework.  

 Parent involvement in school is a strong indicator of student success in school as part of a 

larger set of indicators (Hoover-Dempsey & Sandler, 1995, 1997).  Specifically, children who 

have positive attitudes and interest in school and learning have parents with supportive attitudes 

and interest in school, and that positive attitudes can lead to academic success in mathematics 

(Samuelsson & Granstrom, 2007).  Parents are more likely to become involved in the education 

of their children if they believe they have the ability to do so (Green, et al, 2007). Parents who do 

not understand the mathematics homework being brought home by their children are less likely 
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to feel capable in assisting their children in mathematics (Pritchard, 2004, Remillard & Jackson, 

2006).     

 As children move from elementary to middle school, gender differences begin to emerge.  

While there are many theories as to the reasons for these gender differences, the focus of this 

literature review centered on the impact of stereotypic beliefs regarding abilities in mathematics.  

In 1976, Fennema and Sherman found that even though there was no difference in math scores 

between males and females in grades 6–12, these students had stereotypical beliefs that boys 

were better in mathematics when compared with girls.  Later research showed that parents’ 

stereotypical beliefs are modeled for their children (Bleeker & Jacobs, 2004, Jacobs, 1991), 

influencing the expectations of their children (Jacobs & Eccles, 1992, Kurtz-Costes, et al, 2008, 

Tiedemann, 2000). 

 While not the topic of this study, the issue of the next logical outcomes was addressed in 

this literature review.  What will happen to these children when they move into high school and 

college, when children and young adults have more choice in the mathematics courses they take?  

While the difference in mathematics performance between males and females is decreasing, 

males continue to take more math courses than women, and there is a larger male representation 

in mathematics and science fields (Bleeker & Jacobs, 2004).  In addition, female students at the 

college level continue to have more negative attitudes toward mathematics when compared with 

their male peers.  

 The lack of current research examining the attitudes of parents toward mathematics and 

how those attitudes compare with the attitudes of their children has directed this research.  In 

addition, the issues of gender stereotypes, which impact attitudes toward mathematics, create a 

division between male and female students which may become more pronounced as students 
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move from elementary school to middle school (Jacobs & Eccles, 1992).  These issues provide 

further direction for this study.    
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CHAPTER THREE: METHODOLOGY 

 In this chapter the design and methodology of this research are highlighted.  The research 

perspective is outlined, along with the research questions and hypotheses.  The setting of this 

research is described including demographic data regarding the community and participants of 

this study.  As the instrument used in this research was created specifically for this study, the 

criteria, reliability, and validity are explained; and the piloting of the instrument described.  

Finally, collection and analysis procedures are described for both the qualitative and quantitative 

data.  The chapter concludes with a discussion of the strengths and limitations of the study. 

Research Perspective 

 Dramatic changes have taken place in the design and implementation of mathematics 

instruction in the 21st century (NCTM, 2000).  These changes have had an influence on the work 

children bring home, and the ability of their parents to help children with their mathematics 

homework (Remillard & Jackson, 2006).  This may lead to parent frustration about their 

difficulties in mathematics, and possibly feed into negative attitudes about mathematics in their 

children.  Still, a positive response by parents to changes in the pedagogy of mathematics today 

may feed into positive attitudes of their children regarding mathematics.  While there is research 

to support a connection between parent attitudes about their children’s abilities in mathematics 

and the mathematics attitudes of their children (Adler, Kaczala &Parsons, 1982), there is little 

research examining parents’ own attitudes toward mathematics in relation to that of their 

children.  Additional questions pertaining to implications of gender and age as they relate to 

attitudes toward mathematics, led to the following research questions and hypotheses.  
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Research Questions and Hypotheses 

Research Question 1.  Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

mothers as seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 1.  There will be no significant difference between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

mothers as seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 2.  Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

fathers as seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 2.  There will be no significant difference between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

fathers as seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 3.  Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 3.  There will be significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 4.  Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 
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Hypothesis 4.  There will be significant differences between the proportions of responses 

regarding attitude toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 5.  Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis 5.  There will be significant differences between the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

Research Question 6.  How do parents and children describe their attitudes toward 

mathematics? 

While research questions typically address significant differences between groups, no 

differences are expected for Research Questions 1 and 2.  In contrast, the hypotheses for 

questions 3, 4, and 5 are directional.  Based on the research presented in the review of literature, 

differences were expected in attitudes toward mathematics between grade level and gender.  

Research also supports the hypotheses indicating a similarity in attitudes between parents and 

their children. 

Description of Setting and Subjects 

The research was conducted in an upper middle class (median income approximately 

$100,000) town in New England. The town has a population of 24,000 people, 90% of whom are 

white.  Of those 25 years or older, 66% have achieved a bachelor’s degree or higher educational 

degree.   
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In the 2006-2007 school year, 1% of students were eligible for free/reduced lunch, 1.9% 

were from non-English speaking homes, 94.1% of students attended the same school in the 

previous year, and 88.3% of kindergarten students had attended a preschool, nursery school, or 

Headstart.  The total school enrollment of 5,600 was housed in six elementary schools, two 

middle schools, and one high school.  The ethnic makeup of the students was as follows: 

American Indian 0.1%, Asian American 3.2%, Black 0.6%, Hispanic 2.7%, White 93.4%.  

Average class size for fifth grade in 2006-2007 was 23.3 students, and for seventh grade 21.8 

students (no data available for eighth grade).  The state’s assessment tests for 2007 showed that 

88.1% of fifth-grade students met the state goal in mathematics (as compared with 66% 

achieving goal across the state), and 87.4% of eighth-grade students met state goal in 

mathematics (as compared with 60.8% achieving goal across the state) (CSDE, 2007). 

Students and their parents in grades 5 and 8 in five elementary schools and two middle 

schools were asked to participate.  Packets were sent to families with students in the fifth grade 

and in the eighth grade including one student survey, two parent surveys, consent forms, a 

stamped return envelope, and directions.  Approximately 750 surveys were sent to families, and 

52 families (7%) returned surveys and consent forms.  This rate of return is due to the time at 

which the survey was sent out, in that it was late in the school year when parents of fifth- and 

eighth-grade students are preparing for a transition to a new school in the following year.  In 

addition, there was limited ability for follow-up due to the timing of the survey delivery.  

Surveys were answered anonymously, but coded to indicate parent/child relationship.  The 

student respondents included male fifth-grade students (n = 8), female fifth-grade students (n = 

14), male eighth-grade students (n = 14), and female eighth-grade students (n = 16).  Parent 

respondents included male parents (n = 29), whose ages ranged from 36 years to 61 years; and 
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female parents (n = 46), whose ages ranged from 37 years to 57 years.  Of the families who 

returned surveys, 23 surveys were completed by both parents, 24 surveys were completed by 

mothers only, four surveys were completed by fathers only, and one pair of surveys was 

completed by two fathers.  See Table 1 for a breakdown of parents by gender, and Table 2 for a 

breakdown of students by gender and grade level. 
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Table 1  

Breakdown of Parent Participants By Gender  

 

Parent Participants by Gender n  

Male Parent Only    4 

Female Parent Only  23 

Both Male and Female Parents 23 

Two Male Parents   1 

Total Male Parents 29 

Total Female Parents 46 

Total Parents 75 

Note. For 23 of the students both parents participated in the study. 

 

Table 2 

Breakdown of Student Participants By Gender and Grade 

    

Participants Male Female Total 

    

Grade 5 8 14 22 

    

Grade 8 14 16 30 

    

  22 30   
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Research Design 

This study employed a mixed methods research design. This exploratory study used a 

post-test only design to examine attitudes of parents and their children in fifth and eighth grade.  

The dichotomous responses of parents and children, male and female students, and fifth- and 

eighth-grade students were compared to establish the proportional frequency in the similarities 

and differences of their responses.  The open-ended responses were coded and analyzed for 

additional information regarding the attitudes toward mathematics of parents and children. 

Instrument Development 

The format of the instrument used in the present study was designed using the model 

described in the article: Self-perceptions of Low and High Ability Adolescents in a Caribbean 

Context (Delcourt, Lyn, & Rejskind, 1995).  In their study, the researchers used a survey 

consisting of 24 open-ended questions regarding whether high-achieving students or low-

achieving students had proportionally different responses regarding self-perception.  This 

methodology was used since there was not an instrument available to the researchers that took 

into account the cultural differences of the Jamaican students, who were the focus of the study.  

Similarly, in the current study, An Examination of Attitudes Toward Mathematics in Student, and 

Parent Self-Perceptions, there were no known instruments containing parallel forms that 

assessed the perspectives of parents and children regarding their attitudes about their own use of 

mathematics in their daily lives.  Thus, the instruments Attitudes Toward Mathematics –Student 

Survey (ATM-S) and Attitudes Toward Mathematics–Parent Survey (ATM-P) were created. 
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Format for Each Instrument.   

Each survey asks for the respondent’s gender and age.  In addition, students are asked to 

indicate their current grade level.  Each survey contains 10 items.  Of these, two items address 

the construct of enjoyment, three reflect confidence, and four items include the concept of value.  

The tenth item is open ended only, asking for thoughts and feelings about mathematics.  The first 

nine items have both a dichotomous and an open-ended component. For example, item one states 

“I know I am (good–not good) at math because____.”  Refer to Appendix A and B for the 

complete instruments.  While the dichotomous portion of the item forces the subject to choose an 

answer which will indicate either a positive or negative attitude toward mathematics, the open 

ended portion of each item allows the subject to further explain his or her thinking and possibly 

provide the researcher with more information regarding the subjects’ attitude toward 

mathematics.  Survey Item 10 does not have a dichotomous portion, but asks the respondent to 

include thoughts and feelings about mathematics. 

When collecting data from items one through nine the researcher is to read each open-

ended response associated with the dichotomous response to ensure alignment.  For example, if 

the dichotomous response (I am not good at math) is contradicted by the open-ended explanation 

(I am in the top math class and I get all A’s), a team of researchers evaluates both and, when in 

agreement, adjusts the dichotomous response based on the explanation.  In this case, “I am not 

good at math because____.” would be changed to “I am good at math because____.”  

Content Validity   

The researcher of the present study designed the instruments Attitudes Toward 

Mathematics–Student Survey (ATM-S) and Attitudes Toward Mathematics–Parent Survey 

 (ATM-P) based on prior research about attitude assessments in the area of mathematics. 



 63 

 

Prior research by Martha Tapia (1996) led to the questionnaire items based on three 

constructs of attitude in the design of the ATM-S and ATM-P.  In 1996, Tapia set out to develop 

the Attitudes Towards Mathematics Instrument (ATMI) and determine the underlying 

dimensions that could be used to assess students’ attitudes. Her instrument contained 49 items 

using a 5-point Likert-type scale from strongly disagree to strongly agree.  The questions 

assessed four attitude factors including sense of security (dealing with anxiety and confidence), 

value, motivation, and enjoyment.  Overall internal consistency reliability using Cronbach’s 

alpha was .97.  Construct validity was achieved by through factor analysis.  The findings of this 

analysis indicated that the 15 items of the sense of security factor had a reliability of 0.95, the 

eight items under the value factor had a reliability of 0.86, the nine items under the motivation 

factor had a reliability of 0.89, and the eight items under the enjoyment factor had a reliability of 

0.88. 

Based on Tapia’s findings regarding the factors that indicated attitudes toward 

mathematics, the constructs of value, confidence (security), and enjoyment were included in the 

design of Attitudes Toward Mathematics–Student Survey (ATM-S) and Attitudes Toward 

Mathematics–Parent Survey (ATM-P).  The construct of motivation was omitted from this 

survey due to the focus of Tapia’s work in this construct on willingness “to take more than the 

required amount of mathematics” (Tapia, 1996, p 16), and the fact that fifth- and eighth-grade 

students do not have the choice to take more than the required amount of mathematics courses. 

Reliability  

A test-retest study was conducted to determine reliability.  Fifth-grade students and their 

parents from one elementary school, and seventh-grade students and their parents from one 

middle school in a single district participated in a pilot study.  Consent forms were sent home 
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with students.  The breakdown of subjects for this aspect of instrument development is located in 

Table 3. 

Table 3 

    

Subjects participating in a Test-Retest Study of the Attitudes 

Toward Mathematics-Student Survey (ATM-S) and Attitudes 

Toward Mathematics-Parent Survey (ATM-P) 

    

Participants Male Female Total 

    

Grade 5 5 2 7 

    

Grade 7 13 11 24 

    

Parents 14 28 42 

  32 41 73 

 

The survey was given first in March of 2009, and again in April of 2009.  Data collected 

from the two surveys were analyzed to determine the correlation coefficient for each item, which 

ranged from .70 to 1.  (Gall, Gall, & Borg, 2007). 

Procedures for Data Collection and Analysis 

Data Collection   

In May of 2009 envelopes were sent to families containing two copies of the Attitudes 

Toward Mathematics–Parent Survey (ATM-P) (Appendix A), one Attitudes Toward 

Mathematics–Student Survey (ATM-S) (Appendix B), a letter of introduction and informed 

consent forms for parents of fifth and eighth grade students (Appendix C and Appendix D), 
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informed consent forms for students (Appendix E), and a stamped, self-addressed envelope in 

which surveys could be returned.  Surveys were returned between May and June of 2009.  

Surveys were numbered and coded allowing the researcher to identify parents and children by 

gender, and age, and those in the same family.   

Data Analysis   

Quantitative analysis.  Responses to each of nine dichotomous and open-ended items 

were coded for positive or negative attitudes toward mathematics.  Data were collected and 

coded for each of the established categories using spreadsheet software.  Ten selected surveys 

were coded by five trained researchers for consistency in coding, and to check for consistency in 

understanding how the dichotomous responses related to the open-ended explanations for each 

item.  All five researchers were in agreement on nine of the items.  Four out of five researchers 

were in agreement on the tenth item.  After discussion, consensus was reached.  When a 

dichotomous response and its explanation did not appear to be in agreement, the dichotomous 

response was adjusted and noted in the data.   

To answer Research Questions 1 and 2, a formula for correlated proportions was used. 

(Guilford & Fructer, 1978). 

 

    



z 
b  c

b c
 

Figure 2. Formula for correlated proportions.  Refer to Figure 3 for an explanation of how the 

variables were employed in this study. 
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Figure 3.  Formula for frequencies of responses of parents and students regarding their 

attitudes toward mathematics.  Note that what is being compared are the data that are in 

disagreement.  Cell b represents the number of parents who indicated a positive attitude when 

their child indicated a negative attitude.  Cell c represents the number of parents who 

indicated a negative attitude when their child indicated a positive attitude.  (Guilford & 

Fruchter, 1978, p.162) 

 

For Research Questions 3, 4, and 5, a test of the significance of the difference 

between the uncorrelated proportions for each response was completed to determine the z 

score of two sample proportions (Guilford & Fruchter, 1978, Figure 5). Responses to each 

item were analyzed to report the findings for these research questions.  In order to calculate 

this z score, first the “weighted mean of the two sample proportions” (p. 162) must be 
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calculated.  Refer to Figures 4 and 5 for formulas utilized to determine weighted means of 

sample proportions. 

 



pe 
N1P1  N2P2

N1  N2  

Figure 4. Weighted mean of two sample proportions, where p = the proportion of the sample 

and N = the frequency of the sample.
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where 



qe 1 pe  

Figure 5. z Ratio. 

 

 The Bonferroni adjustment was used to maintain an experiment error rate of α = .05.  

For Research Questions 1 and 2, determining the significance of correlated proportions of 

dissimilar responses between parents and their children, the α of .05 was divided by the 

product of the number of survey items (9) and the number of research questions (2) 

producing p < .003.  For Research Questions 3, 4, and 5, determining the significance of 

uncorrelated proportions of male and female students, the α of .05 was divided by the product 

of the number of survey items (9) and the number of research questions (3) producing p < 

.002 (Huck, 2008).   
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Qualitative analysis.  In addition to each dichotomous answer choice in items one 

through nine, there was an open-ended component.  Item 10 consisted of only an open-ended 

item.  The purpose of these open-ended responses was to bring to light the reasons for the 

choices and the underlying thinking of the subject.   

The open-ended responses were first analyzed and coded based on original constructs of 

confidence, value, and enjoyment using spreadsheet software.  These data were used to 

illuminate connections between the construct of attitude addressed by the survey item and other 

constructs of attitude held by the respondents.   

The data were then recoded using an inductive analysis process.  Inductive analysis 

“begins not with theories or hypotheses but with the data themselves, from which theoretical 

categories and relational propositions may be arrived at by inductive reasoning processes” 

(Lincoln & Guba, 1985, p. 333).  In this portion of data analysis, responses were coded for key 

words that further explained the subject’s thinking.  Data codes emerged from the words used by 

the respondents in the open-ended portion of the survey items.  Five trained researchers checked 

for consistency in the coding of 10 selected surveys.  If there was a discrepancy in the coding, it 

was discussed and researchers came to consensus in agreement.  Thirty-two responses were 

found to have open-ended responses that did not support the dichotomous choice, or a 

dichotomous choice was omitted.  Table 4 shows the results of these analyses, including the 

category of reason for recoding a dichotomous response, sorted by group (parent/student), and 

gender for each of the survey items.  
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Table 4        

Breakdown of Quantitative Data Recoded Based on Open-ended Responses 

 

Item Subject  Adjusted Responses Category n 

  Parent Open-ended Response Original Changed    

5. I (need math–don’t need math) 

for hobbies, because… 

Male  Need it for weaving, 

gardening, but only need 

basic math. 

 

No response need math Subject omitted 

response. 

1 

       

6. Math (is–is not) important to me 

because… 

Male  Probably not that important 

most days. 

No response don’t need 

math 

Subject omitted 

response. 

1 

       

7. I find day-to-day math problems 

(easy–difficult) because… 

Female  I hate mental math – 

especially trying to 

calculate percentages. 

No response difficult Subject omitted 

response. 

1 

       

9. I (like to do–like someone else 

to do) math related chores such as 

balance a checkbook, because… 

Female  It doesn’t interest me. like to do like 

someone 

else to do 

Contradictory 

 

 

3 

       

 Female  I have no choice. like to do omit 

response 

Not responsive 

to like vs. don’t 

like 

2 
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Table 4 (continued)       

Breakdown of Quantitative Data Recoded Based on Open-ended Responses 

 

Item Subject  Adjusted Responses Category n 

  Student Open-ended Response Original Changed    

3. I (need math–don’t need 

math) for subjects other than 

math at school, because… 

Female  Math is everywhere.  In 

reading, writing of course, 

science, and sometimes in 

social studies. 

No response need math Subject 

omitted 

response. 

1 

       

 Male  You need math for physics 

and later sciences. 

don’t need 

math 

need math Contradictory  1 

       

9. I do my math homework 

(first–last) because… 

Female  To get it over with. first 

(intended to 

indicate 

positive 

attitude) 

indicate 

negative 

attitude 

Reason 

contradicts 

indicated 

attitude 

toward 

mathematics 

9 

       

 Female  I don’t need a lot of time. last (intended 

to indicate 

negative 

attitude) 

indicate 

positive 

attitude 

Reason 

contradicts 

indicated 

attitude 

toward 

mathematics 

2 



 71 

 

 

Table 4 (continued) 

Breakdown of Quantitative Data Recoded Based on Open-ended Responses 

 

Item Subject  Adjusted Responses Category n 

  Student Open-ended Response Original Changed    

9. I do my math homework 

(first–last) because… 

Female  My mom thinks if I need 

help it will be easier to come 

to her especially if she’s 

going out somewhere later. 

Last omit 

response 

Does not indicate 

either positive or 

negative  

attitude 

3 

       

9. I do my math homework 

(first–last) because… 

Male  To get it over with. first 

(intended to 

indicate 

positive 

attitude) 

indicate 

negative 

attitude 

Reason 

contradicts 

indicated attitude 

toward 

mathematics 

5 

       

 Male  I know it will be easy and I 

want to get the harder stuff 

out of the way. 

last 

(intended to 

indicate 

negative 

attitude) 

indicate 

positive 

attitude 

Reason 

contradicts 

indicated attitude 

toward 

mathematics 

2 

       

9. I do my math homework 

(first–last) because… 

Male  I don’t want to have a lot of 

homework. 

Last omit 

response 

Does not indicate 

either positive or 

negative attitude 

1 

   Total Adjusted Responses 32 
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When responding to Survey Item 4, I (need math–don’t need math) for sports, 

because___, nine subjects responded negatively (don’t need math) with an explanation of, “I 

don’t participate in sports.”  Of the nine responses in this category, three were from students and 

nine were from parents.  These responses were omitted because they did not address attitudes 

toward mathematics.  These data were not included in Table 4. 

Content analysis for each survey item was conducted, (Lincoln & Guba, 1985).  As each 

open-ended response may have been coded more than once based on key words used in their 

responses, the percentage of responses for each code was determined based on the number of 

respondents to the survey.  For example, 29 male parents responded to Survey Item 1, nine of 

these subjects referenced the use of mathematics in their work.  The content analysis results then 

indicated that 31% of male parents thought that they knew they were good at math because they 

used mathematics in their daily work.   

Finally, content analysis was examined across survey items in an effort to examine 

patterns in survey items focused on a particular construct (confidence, value, or enjoyment).  

Responses to Survey Items 1, 7 and 8 were examined for patterns relating to confidence in 

mathematics; Survey Items 3, 4, 5, and 6 were reviewed regarding the value of mathematics; and 

Survey Items 2 and 9 were analyzed for patterns about the enjoyment of mathematics. 

Statement of Ethics and Confidentiality 

The IRB of Western Connecticut State University approved this project on May 4, 

2009.  Permission to participate in this research was sought from the district superintendent, 

and each school principal.  See Appendices C and D.  Parents and students participating were 

asked to sign consent forms, which can be found in Appendices E and F.  To assure 

confidentiality, each participant was assigned a confidential identification number.  All data 
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were stored in a locked filing cabinet in the researcher’s home or office and were maintained 

there until the findings were published; these data were accessible only to other researchers 

involved in this study or those enrolled in Western Connecticut State University’s Doctor of 

Education in Instructional Leadership Program. 
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CHAPTER FOUR: ANALYSIS OF DATA AND EXPLANATION OF THE FINDINGS 

 The purposes of the study were to examine the attitudes toward mathematics of students 

in grades 5 and 8 and their parents. This was accomplished by comparing the proportional 

responses between male and female students in grades 5 and 8, and between students and their 

parents, and by analyzing their responses to the open-ended portions of survey items. 

 This chapter presents data collected from the instruments; Attitudes Toward 

Mathematics–Student Survey (ATM-S) and Attitudes Toward Mathematics–Parent Survey 

(ATM-P), with a discussion of how quantitative and qualitative data are related to each survey 

item.  The results are presented in three sections: (a) descriptive information, (b) data screening 

processes, (c) analysis of data including tables and figures.   

Descriptive Information 

 The total number of families participating in this study was 52, with students in either 

fifth or eighth grade.  Data were collected in response to Attitudes Toward Mathematics –Student 

Survey (ATM-S) and Attitudes Toward Mathematics–Parent Survey (ATM-P) in May and June of 

2009.  Of the 52 participating families, four included a student and one male parent, 23 contained 

a student and one female parent, 23 families were represented by a student and both male and 

female parents, and one family included a student and two male parents.  The student 

respondents included 8 male fifth-grade students, 14 female fifth-grade students, 14 male-eighth 

grade students, and 16 female eighth-grade students from five elementary schools and two 

middle schools.  Refer to Tables 1 and 2 in Chapter Three for a breakdown of parent participants 

by gender, and a breakdown of student participants by gender and grade level. 
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Data Screening Process 

 Data were collected and charted using electronic spreadsheet software.  Quantitative data 

collected from the dichotomous portion of the survey were presented next to the open-ended 

portion of the survey that supported each dichotomous answer.  After reviewing each response, 

32 dichotomous answers were changed to reflect the qualitative description with which it was 

associated.  A team of four researchers reviewed these changes in order to check for agreement 

between the quantitative and qualitative responses.  There was 96% agreement.  In the cases of 

disagreement, the response was discussed until consensus was attained.  Table 4 in chapter 3 

shows the breakdown of the dichotomous answers that were adjusted after the analyses of the 

open-ended responses.  This table includes each survey item that received a response that 

required recoding.  The table is aggregated by student (male and female), and parent (male and 

female) participants.  A sample response is included indicating the original dichotomous 

response and the changed dichotomous response.  The reason for each change has been 

categorized, and the number of adjusted responses is indicated in this table. 

Analysis of Data 

Research Question 1 

 Research Question. Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

mothers as seen through participants’ confidence, value, and enjoyment of mathematics? 

 Hypothesis. There will be no significant difference between the proportions of responses 

that are dissimilar regarding attitudes toward mathematics between children and their mothers as 

seen through participants’ confidence, value, and enjoyment of mathematics. 
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 The test for differences between correlated proportions (Guilford, & Fruchter, 1978) was 

used to determine differences in dissimilar responses between children and their mothers 

regarding attitudes toward mathematics.  In other words, this formula is used to determine if 

there were any statistical differences when comparing responses in which mothers had negative 

attitudes when their children had positive attitudes and responses in which mothers had positive 

attitudes when their children had negative attitudes.  A significance level of p < .003 was 

established due to the number of survey items (9) and the number of research questions 

addressing correlated proportions (2) based on Bonferroni’s correction for setting.  Significance 

(z = 3.15, p < .003) was found in the correlated proportions for Survey Item 5, I (need math–

don’t need math) for hobbies, because___, indicating that there were more responses in which 

mothers had a positive response when their children had a negative response (n = 15), when 

compared with responses in which mothers had a negative response when their children had a 

positive response (n = 2).  There were no significant differences between the proportions of 

responses that were dissimilar regarding attitudes toward mathematics between children and their 

mothers for any of the other survey items.  See Table 5 for the frequencies of responses. 
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Table 5 

Differences Between Correlated Proportions: Dichotomous Responses for Mothers and 

Students Regarding Survey Items 1 Through 9 

 

 

Survey Item 1 

ATM-P: I know I am 

(good/not good) at math  

 

ATM-S: I know I am 

(good/not good) at math  

  Students   

  Negative Positive Sum  

Mothers 
Positive 6 24 30  

Negative 6 9 15  

 Sum 12 33 45  

   z =  -0.77  

       

Survey Item 2 

ATM-P: I have always 

(liked/disliked) using math  

 

ATM-S: Math is my 

(favorite/least favorite) class  

  Students   

  Negative Positive Sum  

Mothers 
Positive 9 17 26  

Negative 8 7 15  

 Sum 12 33 41  

   z =  0.50  

       

Survey Item 3 

ATM-P: (need/don’t need) 

math for work 

 

ATM-S: (need/don’t need) 

math for other subjects 

  Students   

  Negative Positive Sum  

Mothers 
Positive 3 38 41  

Negative 1 4 5  

 Sum 4 42 46  

   z =  -0.38  

       

Survey Item 4 

ATM-P: (need/don’t need) 

math for sports 

 

ATM-S: (need/don’t need) 

math for sports 

  Students   

  Negative Positive Sum  

Mothers 
Positive 10 18 28  

Negative 4 1 5  

 Sum 14 19 33  

   z =  2.714 ** 

       

Survey Item 5 

ATM-P: (need/don’t need) 

math for hobbies 

 

ATM-S: (need/don’t need) 

math for hobbies 

  Students   

  Negative Positive Sum  

Mothers 
Positive 15 20 35  

Negative 7 2 9  

 Sum 22 22 44  

   z =  3.153 *** 

       

Note. Student responses are used twice if both mother and father surveys were returned. 

Note. * p ≤ .05. ** p ≤ .01. *** p ≤ .003.  
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Table 5 (continued) 

Differences Between Correlated Proportions: Dichotomous Responses for Mothers and 

Students Regarding Survey Items 1 Through 9 

 

Survey Item 6 

ATM-P: Math (is/is not) 

important to me 

 

ATM-S: Math (will/will not) 

be important to me when I 

grow up 

  Students   

  Negative Positive Sum  

Mothers 
Positive 5 37 42  

Negative 0 4 4  

 Sum 5 41 46  

   z =  0.333  

 

Survey Item 7 

ATM-P: Day-to-day math 

problems are (easy/difficult)  

 

ATM-S: I find math 

problems (easy/difficult) 

  Students   

  Negative Positive Sum  

Mothers 
Positive 10 27 37  

Negative 1 1 2  

 Sum 11 28 39  

   z =  2.714 ** 

       

Survey Item 8 

ATM-P: I got (good grades/ 

bad grades) in math  

 

ATM-S: I get (good grades/ 

bad grades) in math  

  Students   

  Negative Positive Sum  

Mothers 
Positive 3 32 35  

Negative 3 4 7  

 Sum 6 36 42  

   z =  -0.378  

       

Survey Item 9 

ATM-P: (I like to do/I like 

someone else to do) math 

related chores  

 

ATM-S: I do my math 

homework (first/last)  

  Students   

  Negative Positive Sum  

Mothers 
Positive 11 12 23  

Negative 6 10 16  

 Sum 17 22 39  

   z =  0.218 ** 

       

Note. Student responses are used twice if both mother and father surveys were returned. 

Note. * p ≤ .05. ** p ≤ .01. *** p ≤ .003.  
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Research Question 2  

Research Question. Are there significant differences between the proportions of 

responses that are dissimilar regarding attitudes toward mathematics between children and their 

fathers as seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis. There will be no significant difference between the proportions of responses 

that are dissimilar regarding attitude toward mathematics between children and their fathers as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

The test for differences between correlated proportions (Guilford & Fruchter, 1978) was 

used to determine if there were differences in the dissimilar responses between children and their 

fathers regarding attitudes toward mathematics.  This formula only compares the contrasting 

responses; in this case, those for which fathers had negative attitudes when their children had 

positive attitudes and responses in which fathers had positive attitudes when their children had 

negative attitudes.  A significance level of p < .003 was established due to the number of survey 

items (nine) and the number of research questions addressing correlated proportions (two) based 

on Bonferroni’s correction for setting.  Significance (z = 3.05, p< .003) was found in the 

correlated proportions for Survey Item 5, I (need math–don’t need math) for hobbies, 

because___, indicating that there were more responses for which fathers had a positive response 

when their children had a negative response (n = 12), when compared with responses in which 

fathers had a negative response when their children had a positive response (n = 1).  Significance 

(z = 3.00, p< .003) was also found in the correlated proportions for Survey Item 7, I find day to 

day math problems (easy-difficult), because___.  This result indicated that there were more 

responses by fathers who thought that mathematics was easy when their son or daughter felt that 

mathematics was difficult (n = 9), as compared with responses in which fathers felt that 
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mathematics was hard when their children thought mathematics was easy (n = 0).  There were no 

significant differences between the proportions of responses that were dissimilar regarding 

attitudes toward mathematics between children and their fathers for any of the other survey 

items.  See Table 6 for the frequencies of responses and results of the analyses. 
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Table 6 

Differences Between Correlated Proportions: Dichotomous Responses for Fathers and 

Students Regarding Survey Items 1 Through 9 

 

Survey Item 1 

ATM-P: I know I am 

(good/not good) at math  

 

ATM-S: I know I am 

(good/not good) at math  

  Students   

  Negative Positive Sum  

Fathers 
Positive 8 19 27  

Negative 0 2 2  

 Sum 8 21 29  

   z =  1.897  

       

Survey Item 2 

ATM-P: I have always 

(liked/disliked) using math  

 

ATM-S: Math is my 

(favorite/least favorite) class  

  Students   

  Negative Positive Sum  

Fathers 
Positive 11 11 22  

Negative 1 2 3  

 Sum 12 13 25  

   z = 2.496  

       

Survey Item 3 

ATM-P: (need/don’t need) 

math for work 

 

ATM-S: (need/don’t need) 

math for other subjects 

  Students   

  Negative Positive Sum  

Fathers 
Positive 4 23 27  

Negative 1 0 1  

 Sum 5 23 28  

   z = 2  

       

Survey Item 4 

ATM-P: (need/don’t need) 

math for sports 

 

ATM-S: (need/don’t need) 

math for sports 

  Students   

  Negative Positive Sum  

Fathers 
Positive 10 11 21  

Negative 4 1 5  

 Sum 14 12 26  

   z = 2.713  

       

Survey Item 5 

ATM-P: (need/don’t need) 

math for hobbies 

 

ATM-S: (need/don’t need) 

math for hobbies 

  Students   

  Negative Positive Sum  

Fathers 
Positive 12 13 25  

Negative 1 1 2  

 Sum 13 14 27  

   z = 3.05  

       

Note. Student responses are used twice if both mother and father surveys were returned. 

Note. * p ≤ .05. ** p ≤ .01. *** p ≤ .003. 
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Table 6 (continued) 

Differences Between Correlated Proportions: Dichotomous Responses for Fathers and 

Students Regarding Survey Items 1 Through 9 

 

Survey Item 6 

ATM-P: Math (is/is not) 

important to me 

 

ATM-S: Math (will/will not) 

be important to me when I 

grow up 

  Students   

  Negative Positive Sum  

Fathers 
Positive 3 24 27  

Negative 1 1 2  

 Sum 4 25 29  

   z =  1  

 

Survey Item 7 

ATM-P: Day-to-day math 

problems are (easy/difficult)  

 

ATM-S: I find math problems 

(easy/difficult)  

  Students   

  Negative Positive Sum  

Fathers 
Positive 9 16 25  

Negative 0 0 0  

 Sum 9 16 25  

   z = 3  

       

Survey Item 8 

ATM-P: I got (good grades/ 

bad grades) in math  

 

ATM-S: I get (good grades/ 

bad grades) in math  

  Students   

  Negative Positive Sum  

Fathers 
Positive 5 18 23  

Negative 0 3 3  

 Sum 5 21 26  

   z = 0.707  

       

Survey Item 9 

ATM-P: (I like to do/I like 

someone else to do) math 

related chores  

 

ATM-S: I do my math 

homework (first/last)  

  Students   

  Negative Positive Sum  

Fathers 
Positive 4 12 16  

Negative 4 1 5  

 Sum 8 18 21  

   z =  1.341  

       

Note. Student responses are used twice if both mother and father surveys were returned. 

Note. * p ≤ .05. ** p ≤ .01. *** p ≤ .003. 
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Research Question 3  
Research Question. Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis. There will be significant differences in the proportions of responses 

regarding attitudes toward mathematics between grade 5 students and grade 8 students as seen 

through participants’ confidence, value, and enjoyment of mathematics. 

The test for differences between uncorrelated proportions (Guilford & Fruchter, 1978) 

was used to determine differences in responses regarding attitudes toward mathematics between 

grade 5 students and grade 8 students.  No significant differences were found at the p < .003 

level for any of the nine survey items.  Therefore, grade 5 students and grade 8 students have 

similar attitudes as reflected in the total number of responses in each dichotomous response 

category.  See Table 7 for reports of frequencies used for comparison 
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Table 7 

Differences Between Uncorrelated Proportions: Students in Grades 5 and 8, Survey Items 

1 Through 9 

 

Survey Item 
Grade 5 

Frequency (%) 

Grade 8 

Frequency (%) 
z score 

    

1 n = 22 n = 30 -1.311 

Negative Responses 7(32%) 15(50%)  

Positive Responses  15(68%) 15(50%)  

    

2 n = 21 n = 27 0.504 

Negative Responses 6(29%) 6(22%)  

Positive Responses 15(71%) 21(78%)  

    

3 n = 22 n = 29 -1.575 

Negative Responses 8(36%) 17(59%)  

Positive Responses 14(64%) 12(41%)  

    

4 n = 21 n = 28 0.280 

Negative Responses 6(29%) 7(25%)  

Positive Responses 15(71%) 21(75%)  

    

5 n = 21 n = 28 -0.528 

Negative Responses 6(29%) 10(36%)  

Positive Responses 15(71%) 18(64%)  

    

6 n = 22 n = 28 -0.444 

Negative Responses 10(45%) 15(52%)  

Positive Responses 12(55%) 14(48%)  

    

7 n = 19 n = 27 -1.254 

Negative Responses 5(26%) 12(44%)  

Positive Responses 14(74%) 15(56%)  

    

8 n = 22 n = 28 -0.890 

Negative Responses 9(41%) 15(54%)  

Positive Responses 13(59%) 13(46%)  

    

9 n = 18 n = 24 -0.789 

Negative Responses 4(22%) 8(33%)  

Positive Responses 14(78%) 16(67%)  
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Research Question 4  

Research Question. Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis. There will be significant differences between the proportions of responses 

regarding attitude toward mathematics between male students and female students in grade 5 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

The test for differences between uncorrelated proportions (Guilford & Fruchter, 1978) 

was used to determine differences in responses regarding attitudes toward mathematics between 

male and female students in grade 5.  There were no significant differences found at the p < .003 

level for any of the nine survey items.  Therefore these male and female students in grade 5 have 

similar attitudes as reflected in the total number of responses in each dichotomous response 

category.  See Table 8 for reports of frequencies used for comparisons
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Table 8 

Differences Between Uncorrelated Proportions: Male and Female Students in Grades 5, 

Survey Items 1 Through 9 

 

Survey Item 

Male 

Frequency (%) 

Female 

Frequency (%) 
z score 

    

1 n = 8 n = 14 1.176 

Negative Responses 7(88%) 9(64%)  

Positive Responses  1(12%) 15(36%)  

    

2 n = 7 n = 14 0.910 

Negative Responses 6(86%) 8(57%)  

Positive Responses 1(14%) 6(43%)  

    

3 n = 8 n = 14 1.409 

Negative Responses 8(100%) 11(79%)  

Positive Responses 0(0%) 3(21%)  

    

4 n = 8 n = 13 0.044 

Negative Responses 5(63%) 8(62%)  

Positive Responses 3(37%) 5(38%)  

    

5 n = 7 n = 14 -1.236 

Negative Responses 2(29%) 10(36%)  

Positive Responses 5(71%) 18(64%)  

    

6 n = 8 n = 14 -1.354 

Negative Responses 7(88%) 14(100%)  

Positive Responses 1(12%) 0(0%)  

    

7 n = 7 n = 12 0.910 

Negative Responses 6(86%) 8(67%)  

Positive Responses 1(14%) 4(33%)  

    

8 n = 8 n = 14 -0.420 

Negative Responses 7(88%) 13(93%)  

Positive Responses 1(12%) 1(7%)  

    

9 n = 6 n = 12 0.335 

Negative Responses 3(50%) 5(42%)  

Positive Responses 3(50%) 7(58%)  
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Research Question 5  

Research Question. Are there significant differences in the proportions of responses 

regarding attitudes toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics? 

Hypothesis. There will be significant differences between the proportions of responses 

regarding attitude toward mathematics between male students and female students in grade 8 as 

seen through participants’ confidence, value, and enjoyment of mathematics. 

The test for differences between uncorrelated proportions (Guilford & Fruchter, 1978) 

was used to determine differences in responses regarding attitudes toward mathematics between 

male and female students in grade 8.  There were no significant differences (p < .003) for any of 

the nine survey items.  Therefore, male and female students in grade 8 in this study have similar 

attitudes as reflected in the total number of responses in each dichotomous response category.  

See table 9 for reports of frequencies used for comparisons.
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Table 9 

Differences Between Uncorrelated Proportions: Male and Female Students in Grades 8, 

Survey Items 1 Through 9 

 

Survey Item 
Male  

Frequency (%) 

Female  

Frequency (%) 
z score 

    

1 n = 14 n = 16 -0.635 

Negative Responses 10(71%) 13(81%)  

Positive Responses  4(27%) 3(19%)  

    

2 n = 14 n = 13 -0.172 

Negative Responses 6(43%) 6(46%)  

Positive Responses 8(57%) 7(54%)  

    

3 n = 14 n = 15 -1.893 

Negative Responses 11(79%) 15(100%)  

Positive Responses 3(21%) 0(0%)  

    

4 n = 14 n = 14 -0.764 

Negative Responses 5(36%) 7(50%)  

Positive Responses 9(64%) 7(50%)  

    

5 n = 13 n = 15 -1.236 

Negative Responses 4(31%) 10(67%)  

Positive Responses 9(69%) 5(33%)  

    

6 n = 13 n = 16 0.859 

Negative Responses 12(92%) 13(81%)  

Positive Responses 1(8%) 3(19%)  

    

7 n = 13 n = 14 -0.125 

Negative Responses 9(69%) 10(71%)  

Positive Responses 1(31%) 4(29%)  

    

8 n = 14 n = 14 -0.756 

Negative Responses 6(43%) 8(57%)  

Positive Responses 8(57%) 6(43%)  

    

9 n = 12 n = 12 0.422 

Negative Responses 8(67%) 7(58%)  

Positive Responses 4(33%) 5(42%)  
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Research Question 6 

Research Question: How do parents and children describe their attitudes toward 

mathematics? 

The instruments, Attitudes Toward Mathematics–Student Survey (ATM-S) and Attitudes 

Toward Mathematics–Parent Survey (ATM-P), consist of 10 items each.  Nine survey items 

contain a statement, which must be completed with a choice of dichotomous responses, followed 

by an open-ended portion to explain the respondent’s thinking.  The tenth item has only an open-

ended response, asking the subject for his or her thoughts and feelings regarding mathematics.  

Survey Items 1, 7, and 8 were developed to address the construct of confidence; Survey Items 2 

and 9 are related to the construct of enjoyment; and Survey Items 3, 4, 5, and 6 were designed to 

reflect the construct of value. 

The open-ended portion of each survey item for each subject was coded for key words 

used.  When a response included more than one concept, the explanation was coded more than 

once.  For example, the response, “I completed post-graduate level courses; I can assist my 

children with their math homework; I use math daily in every day life,” was coded three times; 

(a) level of coursework, (b) children’s schoolwork, and (c) daily use, respectively.  These data 

were then analyzed and sorted by group (parent/student) and gender using a spreadsheet 

program.  Data were also analyzed by construct (confidence, value, enjoyment) of attitude 

toward mathematics, as it was expressed in the open-ended response.  Once again, responses 

may have been coded more than once if the open-ended response addressed more than one 

construct of attitude toward mathematics.  
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Data Analysis by Survey Item 

Survey Item 1.  When reviewing responses to Survey Item 1 of the Attitude Toward 

Mathematics–Student Survey (ATM-S) and the Attitude Toward Mathematics–Parent Survey 

(ATM-P), (I know I am [good–not good] at math because___), it came to light that female 

parents, and both male and female students pointed to success in, or grades earned in school as 

the predominant indicator for thinking of themselves as being “good at math.”  It is not 

surprising that students indicated their confidence in their ability in mathematics based on their 

grades in school (males, 45%, females 63%), though it is interesting that female parents 

continued to use grades in school to make that judgment (25%). For example, one female parent 

states, “I have always excelled in all math classes taken in high school and college. I was a math 

minor in college. I have an MBA and use math all the time.”  While male parents also included 

school grades in their answers, the predominant response for this group had to do with the use of 

mathematics in their work or profession.  For instance, one male parent stated, “I use math skills 

at work and I enjoy using them and that part of my job.”  Only female parents included the 

ability to help peers and their children as indicators of their ability in mathematics.  One female 

parent stated, “I get good grades and I understand it really well. Sometimes, people come to me 

for help.”  Female students included effort in mathematics to support their statements, as seen in 

the comment, “I will work toward goals whenever possible and pretty much what I do is believe 

in myself.”  Females also included the support of their teachers in explanation for their 

dichotomous choices.  One student noted, “Not good because sometimes I don't try. I don't do 

good when I don't like the teachers like this grade.”  These comments indicate both internal and 

external locus of causality.  Male students include neither effort nor teachers as explanation for 

their responses regarding their attitudes toward mathematics, but focus most frequently on their 
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grades.  The analysis of the dichotomous data for Survey Item 1 can be found in Table 10.  The 

analysis of open-ended responses to Survey Item 1 are detailed in Table 11.  Please note that 

coded responses from fewer than two subjects are not reported in these tables.  



 92 

 

 

Table 10 

Analysis of Dichotomous Responses 

     

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey:  I know I am (good–not good) at math 

because __.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 27 94 

     

  Negative 1 3 

     

  Omitted 1 3 

     

    Total 29 100 

     

Female 

Parents 46 Positive 31 67 

      

  Negative 15 33 

     

  Omitted 0 0 

     

    Total 46 100 
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Table 10 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey:  I know I am (good–not good) at math 

because __.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 17 77 

     

  Negative 5 23 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 22 73 

     

  Negative 8 27 

     

    Omitted 0 0 

     

    Total 30 100 
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Table 11 

Analysis of Open-ended Responses 

 

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I know I am (good–not good) at math because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

It is a daily part of 

my career as head of 

finance. 

 Use of Mathematics 

in Work/ Profession 

9 31 

      

 

I use it everyday and 

can generally do 

most computations in 

my head. 

 Daily use of 

Mathematics 

5 17 

      

 

I always got good 

grades in math in 

school and math was 

my favorite subject 

 Success in, or Grades 

Earned in School 

5 17 

      

 

I did BS in Pharmacy 

and all was involved 

about math. 

 Degree Earned in 

School 

4 14 

      

 

I enjoyed using it and 

am not afraid to 

problem solve using 

math 

 Enjoyment of 

Mathematics 

3 10 

      

 

I understand the 

concepts 

 Understanding 

Mathematics 

2 7 
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Table 11 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I know I am (good–not good) at math because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

 Male 

Parents 

I use it everyday and 

can generally do 

most computations in 

my head 

  Use of Mental Math 2 7 

      

Female 

Parents 

I did well in school  Success in, or Grades 

Earned in School 

12 26 

      

 

I don't understand 

many of the 

concepts. 

 Understanding 

Mathematics 

7 15 

      

 

I can figure add, sub. 

Mult, in my head. 

My careers have all 

used math and 

analysis of numbers 

 Use of Math in 

Work/Profession 

5 11 

      

 

I enjoy it and it 

comes easy to me 

 Enjoyment of 

Mathematics 

5 11 

      

 

It does not come 

easily to me-never 

has 

 Math is Difficult 5 11 

      

 

I did well in math in 

school. I use math in 

daily life 

 Daily use of 

Mathematics 

5 11 
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Table 11 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I know I am (good–not good) at math because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I completed post-

graduate level 

courses; I can assist 

my children with 

their math 

homework; I use 

math daily in every 

day life. 

 Helping children with 

Homework/ 

Schoolwork 

4 8 

      

 

My friends always 

ask me to figure out 

the check when we 

go out for lunch 

 I can help others 3 7 

      

  

I cannot do math in 

my head-always need 

a pen and paper 

  Use of Mental Math 2 4 

      

Male 

Students 

I'm getting A's all the 

time and the math is 

easy 

 Success in, or Grades 

Earned in School 

10 45 

      

 

I am really good at 

multiplying and 

dividing. 

 Topic Specific 4 18 
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Table 11 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 1 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I know I am (good–not good) at math because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male 

Students 

I enjoy solving both 

geometric and 

algebraic problems. I 

am a very strong 

math student and 

understand it. 

 Understanding 

Mathematics 

3 14 

      

 

I can solve questions 

fast and easily 

 Math is Easy 3 14 

      

 

I’m good at 

calculations 

 Calculations 2 9 

      

  

I can solve questions 

fast and easily 

  Fast 2 9 

      

Female 

Students 

I have the lowest 

grades in math 

 Success in, or Grades 

Earned in School 

19 63 

      

 

I get good grades, I 

understand what's 

going on in class, 

and I get a lot of 

things right. 

 Understanding 

Mathematics 

10 33 

      

 

I'm in pre algebra  Level of Mathematics 

achieved in School 

3 10 
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Survey Item 2.  Responses to Survey Item 2 of the ATM–P, (I have always [liked–

disliked] using math because___), and ATM-S (Math is my [favorite–least favorite] class 

because__), highlighted a connection between enjoyment and confidence.  While Survey Item 2 

was written to reflect the construct of enjoyment of mathematics, 33% percent of the answers 

given by female parents, 32% of male students, and 33% of female students were coded as 

confidence as well.  Responses included, “it comes easily to me; I did well in school; I like 

knowing I am right.”  It should be noted that only 10% of male parents’ responses to this item 

were coded as exhibiting confidence.  Responses from male parents were greatest for using 

mathematics for problem solving, the fact that mathematics produces right or wrong answers, 

and included the analytical nature of mathematics.  Some supporting statements from male 

parents regarding this survey item included, “I am technical by nature and enjoy solving 

problems,” “there is always a single answer that is correct, unlike some other subjects where an 

answer may not be so black and white,” and “because I love to solve problems. I am most 

fascinated by complex analytic problem solving.”  Both male and female students indicated that 

they found mathematics boring, 18% and 7%, respectively.  Female students not only included 

the fact that they enjoyed mathematics, but they indicated specific reasons for their enjoyment.  

For example, when indicating whether math was her favorite or least favorite subject, a female 

student stated, “neither–Math is not my favorite class, nor is it my least favorite. I usually lean 

towards subject where creativity comes into play. However, I do enjoy solving equations—like 

puzzles—in math class.”  On the other hand, male students were generally less articulate in their 

explanations, producing more simple responses, such as “I never do well and it will never help 

me in life.”  Only female students included teaching style in their responses.  In fact, this is the 

most frequent code for item two since 20% of females included responses that mentioned the 
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teaching approach used in their mathematics classes.  These students indicated positive things 

about their teachers, such as, “My teacher breaks everything down so we learn different skills 

inside a math lesson,” as well as negative things about teaching methods, such as, “I sometimes 

am like so frustrated with 50 algebra questions in front of me that I'd never thought of finishing.”  

Under this category female students also indicated some understanding of their learning styles, as 

one student stated, “I don't like to just sit and do problems. I like to talk and discuss and be more 

hands on.”  Male students responded to this survey item most often with comments regarding 

their confidence in their ability, indicating that they were good at math and that the subject came 

easily to them.  One student noted, “I excel at it in school. It comes very easy to me.”  The 

analysis of the dichotomous data for Survey Item 2 can be found in Table 12.  The analyses of 

open-ended responses to Survey Item 2 are detailed in Table 13.  Please note that coded 

responses from fewer than two subjects are not reported in these tables.
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Table 12 

Analysis of Dichotomous Responses 

     

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always 

(liked-disliked) using math because __; and Attitude Toward Mathematics-

Student Survey: Math is my (favorite–least favorite) class because__.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 25 86 

     

  Negative 1 4 

     

  Omitted 3 10 

     

    Total 29 100 

     

Female 

Parents 46 Positive 30 65 

      

  Negative 15 33 

     

  Omitted 1 2 

     

    Total 46 100 
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Table 12 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always 

(liked-disliked) using math because __; and Attitude Toward Mathematics-

Student Survey: Math is my (favorite–least favorite) class because__.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 12 55 

     

  Negative 9 41 

     

  Omitted 1 4 

     

    Total 22 100 

     

Female 

Students 30 Positive 12 40 

     

  Negative 14 47 

     

    Omitted 4 13 

     

    Total 30 100 
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Table 13 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I like problem-

solving 

 Problem-solving 5 17 

      

 

is either right or 

wrong 

 Answers are Right or 

Wrong 

4 14 

      

 

I am analytical, 

logical. 

 Math is Analytical 4 14 

      

 

it is important to do 

so many daily things 

in life 

 Math is Important 3 10 

      

 
it came easily to me.  Math is Easy 2 7 

      

 

It seems like a 

process of putting 

puzzle pieces 

together. Building 

parts on top of or 

connecting to each 

other. 

  Puzzle 2 7 
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Table 13 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

it is easy for me   Math is Easy 8 17 

      

 

it's like solving a 

puzzle 

 Puzzle 6 13 

      

 

it is more difficult for 

me than anything 

verbal 

 Math is Difficult 6 13 

      

 

solving problems is 

fun. 

 Math is fun 5 11 

      

 

there is an answer-

right or wrong-no in 

between 

 Answers are Right or 

Wrong 

3 6 

      

 

(neutral) It's a 

necessary part of life. 

 Math is Necessary 3 6 
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Table 13 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I enjoy working with 

numbers 

 Enjoyment of 

Mathematics 

3 6 

 

I am good at it. I 

work at a job where I 

gad to use math-

nurse and now 

accountant. I use 

math in home 

improvement 

projects too. 

 I'm good at math 2 4 

      

  

it is logical + easy to 

solve problems 

 Math is Logical 2 4 

      

  it make sense  It Makes Sense 2 4 

      

 

of the power I felt 

understanding why 

computations are 

true. I like rules that I 

can count on in every 

situation! 

 There are Rules 2 4 

      

 

of my teachers and 

how they made it fun 

to learn 

 Teachers/ Teaching 

Methods 

2 4 
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Table 13 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male 

Students 

I excel at it in school. 

It comes very easy to 

me. 

  I'm good at math 4 18 

      

 

least favorite because 

it is boring and 

stupid 

 Math is boring 4 18 

      

 it is easy for me to do  Math is Easy 2 9 

      

  

It's fun and I'm ok at 

it. Geometry is also 

challenging 

 Math is Fun 2 9 

      

Female 

Students 

I have the lowest 

grades in math 

 Success in, or Grades 

Earned in School 

19 63 

      

 

I get good grades, I 

understand what's 

going on in class, 

and I get a lot of 

things right. 

 Understanding 

Mathematics 

10 33 

      

 

I'm in pre algebra  Level of Mathematics 

achieved in School 

3 10 
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Table 13 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

I don't like to just sit 

and do problems. I 

like to talk and 

discuss and be more 

hands on. 

  Teacher or Teaching 

Method 

6 20 

      

 

I can get equations 

quickly and my 

teacher does a very 

good teaching me. 

 Teacher or Teaching 

Method 

3 10 

      

 

I like it.   I like math. 2 7 

       

 

I know how to do it 

and find it fun at 

sometimes. 

 Math is Fun 4 13 

      

 

It is easy to achieve 

better grades 

 Success in, or Grades 

Earned in School 

4 13 

      

 

I'm very good at 

math. Also math is 

very easy. 

 Math is Easy 3 10 

      

 

I understand math 

and I enjoy getting 

good grades. 

 Understanding 

Mathematics 

3 10 

      

 

because I struggle in 

it and can't always 

concentrate on what 

the teacher is saying 

 Math is Difficult 2 7 
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Table 13 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 2 Attitude Toward Mathematics-Parent Survey: I have always (liked-disliked) 

using math because __; and Attitude Toward Mathematics-Student Survey: Math is my 

(favorite–least favorite) class because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

It is boring. I'm not 

good at it, and it is 

not fun. 

 Math is Boring 2 7 
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Survey Item 3. When answering Survey Item 3 of the ATM–P, (I [need math–don’t need 

math] for work because___), and ATM-S (I [need math–don’t need math] for subjects other than 

math in school, because__), both male (59%) and female (65%) parents answered most 

frequently by sharing the type of work they do (Classification of Work/ Profession).  For 

example, a female parent stated, “I am a general manager of finance for a company.”  

Approximately half of the parents indicated how math was used in their work (male parents 48%, 

female parents 50%).  Some of these examples were more specific, such as, “As an electrician I 

compute loads on every circuit I install. I also measure and compute lengths and square footage a 

lot.”  Some responses were more general, as when one parent said, “I do woodworking which 

involves using dimensions.”  Two of the female parents included helping their children with 

homework as part of their work, as when one mother said, “I'm a stay at home mom for five 

children. I use my math skills to help them should they need it. My oldest child is in pre-algebra 

right now at the middle school—not sure how much longer I'll be able to help him, but so far it 

all comes back.”  

One student said, “sometimes when I need to solve or balance a chemical equation in 

science class my knowledge of mathematics helps me with that question,” an example of the 

most frequent male and female student response indicating that mathematics is used in science 

class (male students 45%, female students 67%).  Only one male student (5%) felt that social 

studies required mathematics (not reported in table), while 27% of female students included 

social studies in their responses.  For example, one female student stated, “you sometimes need 

to use math in social studies to figure something in the stock market.”  These answers were 

limited in scope and lacked specificity.  Art and music were each mentioned one time by two 

different students in their responses to this question.  The analysis of the dichotomous data for 
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Survey Item 3 can be found in Table 14.  The analyses of open-ended responses to Survey Item 3 

are detailed in Table 15.  Please note that coded responses from fewer than two subjects are not 

reported in these tables.
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Table 14 

Analysis of Dichotomous Responses 

     

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–

don’t need math) for work, because __; Attitude Toward Mathematics-Student 

Survey: I (need math–don’t need math) for subjects other than math at school, 

because__. 

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 26 90 

     

  Negative 1 3 

     

  Omitted 2 7 

     

    Total 29 100 

     

Female 

Parents 46 Positive 41 89 

      

  Negative 5 11 

     

  Omitted 0 0 

     

    Total 46 100 
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Table 14 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–

don’t need math) for work, because __; Attitude Toward Mathematics-Student 

Survey: I (need math–don’t need math) for subjects other than math at school, 

because__. 

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 18 82 

     

  Negative 4 18 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 24 80 

     

  Negative 3 10 

     

    Omitted 3 10 

     

    Total 30 100 
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Table 15 

Analysis of Open-ended Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–don’t need 

math) for work, because __; Attitude Toward Mathematics-Student Survey: I (need math–

don’t need math) for subjects other than math at school, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I am a banker   Classification of 

Work/ Profession 

17 59 

      

 

part of my job 

involves statistical 

analysis. 

 How Math is Used in 

a Work/ Profession 

14 48 

      

 

I am in finance and 

am constantly 

working with 

numbers. 

 Financial 10 34 

      

 

I provide statistical 

analysis for my 

business. 

 Statistical Analysis 3 10 

      

 

I am in my own 

business and do 

projects at home. 

Finance and 

physics/geometry 

applications. 

 Business 3 10 

 

     

 

I need to measure 

figure materials 

lengths, volumes, 

cubic feet, square 

footages,  

 Measurement 2 6 
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Table 15 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–don’t need 

math) for work, because __; Attitude Toward Mathematics-Student Survey: I (need math–

don’t need math) for subjects other than math at school, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I was a writer/editor   Classification of 

Work/ Profession 

30 65 

      

 

I do woodworking 

which involves using 

dimensions 

 How Math is Used in 

a Work/ Profession 

23 50 

      

 

I need to do 

financials, estimates, 

planning. All utilize 

math. 

 Financial 13 28 

      

 

I need to do 

mathematical 

operations on a daily 

basis. 

 Daily use of 

Mathematics 

7 15 

      

 

I am a CPA and a 

CFP 

 Accounting 4 9 

      

 

part of my job is 

bookkeeping. 

 Bookkeeper 4 9 

      

 

I use measurements 

all day as well as 

being the bookkeeper 

for 3 businesses 

 Measurement 4 9 

      

 

I teach science which 

uses math all of the 

time. 

 Teacher 4 9 
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Table 15 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–don’t need 

math) for work, because __; Attitude Toward Mathematics-Student Survey: I (need math–

don’t need math) for subjects other than math at school, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

data analysis and 

computer 

programming require 

a thorough 

understanding of 

mathematical 

concepts. 

 Computer/ 

information 

technology 

3 7 

      

 

It comes into play in 

numerous ways-from 

needing exact 

solutions to 

mathematical 

problems, to 

estimating budgets, 

time, space 

requirements, etc. 

 Budgeting 3 7 

      

  

in my previous 

career in business-

yes, everyday but 

currently I work as a 

therapist with 

preschool children-

very little math on a 

daily basis. 

 Business 2 4 

      

 

I need to do 

financials, estimates, 

planning. All utilize 

math. 

 Estimates 2 4 

      

 

I am a Mom. Need to 

help my kids.  

 Helping children with 

Homework/ School 

2 4 
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Table 15 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–don’t need 

math) for work, because __; Attitude Toward Mathematics-Student Survey: I (need math–

don’t need math) for subjects other than math at school, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I had to calculate 

bonuses as a sales 

manager in 

pharmaceuticals 

 Sales 2 4 

      

 

when I do shopping 

and budgeting, I use 

it every time to make 

sure the money 

comes out right. 

 Shopping 2 4 

       

Male 

Students 

You need math only 

for physics and later 

sciences. 

  Science 10 45 

      

  

I need math in 

science for scientific 

calculations 

 Calculations 2 9 

      

 

I can count money  Money 2 9 

      

Female 

Students 

in science you use 

measurement like 

grams, liters, and 

cups. 

  Science 20 67 

      

 

you sometimes need 

to use math in social 

studies to figure 

something in the 

stock market 

 Social Studies 8 27 
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Table 15 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 3 Attitude Toward Mathematics-Parent Survey: I (need math–don’t need 

math) for work, because __; Attitude Toward Mathematics-Student Survey: I (need math–

don’t need math) for subjects other than math at school, because__. 

      

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

in science we use 

math a lot in our 

calculations and we 

also use formulas  

 Calculations 6 20 
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Survey Item 4. The most frequent response to Survey Item 4 of the ATM-P and ATM-S 

(I [need math–don’t need math] for sports, because__) focused on scorekeeping for male parents 

(38%), female parents (41%), female students (30%), and male students (9%).  A male parent 

response to this item, “sports like basketball, baseball, and football all result in scoring to see a 

winner or loser,” is an example of male parents’ focused solely on scores.  Others saw 

scorekeeping as part of a bigger mathematical picture in sports, as seen in this response from 

another male parent, “every sport keeps score. As a coach I need to spread our kids evenly out on 

the infield and outfield. Figuring out athlete’s batting averages. RBI etc. requires math.”  While 

many female parents saw the need for mathematics in scorekeeping in sports, some felt that 

mathematics was not needed because scorekeeping was simple, as in this example: “they show 

the score. I can keep score.”  Nine percent of male students mentioned scorekeeping, with only 

baseball mentioned slightly more frequently (14%) with the highest count of male student 

responses (3). One male student stated, “Since when do you need math in baseball?”  There were 

five responses (23%) from male students indicating that they do not need mathematics for sports, 

but with no specific explanation for coding.  For example, one male student stated, “I don't think 

math has anything to do for sports.”  Female students provided more detailed explanations when 

they did not see the need for the use of mathematics in their sports, with most responses 

indicating that there was no connection between the two, such as in the response, “My sports 

don’t involve math at all.  I play volleyball and I think about mostly getting the ball over the 

net.”  Both parents and their children may believe that scorekeeping is so simplistic that it does 

not require the use of mathematics.  The analysis of the dichotomous data for Survey Item 4 can 

be found in Table 16.  The analyses of open-ended responses to Survey Item 4 are detailed in 
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Table 17.  Please note that coded responses from fewer than two subjects are not reported in 

these tables.  
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Table 16 

Analysis of Dichotomous Responses 

     

Survey Item 4 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey: I (need math–don’t need math) for sports, 

because__. 

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 21 72 

     

  Negative 5 17 

     

  Omitted 3 11 

     

    Total 29 100 

     

Female 

Parents 46 Positive 27 59 

      

  Negative 9 20 

     

  Omitted 10 21 

     

    Total 46 100 
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Table 16 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 4 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey:  I (need math–don’t need math) for 

sports, because__. 

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 10 45 

     

  Negative 12 55 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 14 47 

     

  Negative 13 43 

     

    Omitted 3 10 

     

    Total 30 100 
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Table 17 

Analysis of Open-ended Responses 

 

Survey Item 4 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I (need math–don’t need math) for sports, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I play golf and need 

to keep track of my 

score 

 Scorekeeping 11 38 

      

 

it helps with stats and 

scores 

 Statistics 5 17 

      

 angles and distance  Angles 3 10 

      

Female 

Parents 

it is used for 

scorekeeping, 

statistics, etc. 

  Scorekeeping 19 41 

      

 

it provides stats and 

scores 

 Statistics 7 15 

      

 

I have to keep score, 

figure distances, etc. 

 Distance 5 10 

      

 

Figure out timing, 

adding scores. 

 Time 4 9 

      

 

a good tennis game 

demands precise 

angles 

 Angles 3 7 

      

 

When running or 

cycling. I have to 

figure out mileage 

and pace. 

 Running 3 7 

      

 I play tennis   Tennis 3 7 
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Table 17 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 4 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey:  I (need math–don’t need math) for sports, because__. 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male 

Students 

baseball doesn't 

involve math 

  Baseball 3 14 

      

 

I could measure 

distances of bases 

 Distance 2 9 

      

 I need keep score.  Scorekeeping 2 9 

      

 

angles, probability 

and statistics 

 Statistics 2 9 

      

 

I swim year round 

and I need math to 

calculate and 

compare swimming 

results for the best 

times and time 

standards. 

 Time 2 9 

      

Female 

Students 

I need to find the 

score 

 Scorekeeping 9 30 

      

 

I do hip hop and you 

just dance-no math 

 Dance 4 13 

      

 

I play soccer and 

math isn't used at all 

at our practices or 

games. 

 Soccer 4 13 
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Survey Item 5.  Eighty-three percent of male parents and 74% of female parents felt that 

they needed mathematics to pursue their hobbies (Survey Item 5 ATM-P and ATM-S: I [need 

math–don’t need math] for hobbies, because__).  For example, a parent noted, “They (hobbies) 

usually require math. Gardening requires math because I need to figure out how many plants I 

can fit in the garden. Sewing requires lots of math—how much material do I need, etc.”  Fewer 

students indicated that need (male students 36%, female students 60%).  Male and female parents 

gave very specific examples of the types of hobbies they performed, such as building, writing, 

sewing, scrapbooking, bicycle riding, bowling, etc., and they indicated how math was used in 

their hobbies, such as, calculating distances, determining angles, measuring lengths and 

distances, computing speed and velocity, estimating trajectory, etc.  Female students were less 

articulate in their description of how mathematics was used in their hobbies, focusing on basic 

mathematics skills such as adding and subtracting, but they were specific when describing their 

hobbies, which included collections, dance, design, jumping rope, knitting, etc.  Some female 

students did not see the connection between mathematics and hobbies.  For example, a female 

student responded, “you jump rope, read, or do sports. These are more active. Math is more for 

work or study.” In comparison, a male student responded,  “My hobbies don’t involve math,” or, 

“My hobbies don’t involve numbers.”   The analysis of the dichotomous data for Survey Item 5 

can be found in Table 18.  The analysis of open-ended responses to Survey Item 5 is detailed in 

Table 19.  Please note that coded responses from fewer than two subjects are not reported in 

these tables.  
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Table 18 

Analysis of Dichotomous Responses 

     

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey: I (need math–don’t need math) for 

hobbies, because__.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 24 83 

     

  Negative 2 7 

     

  Omitted 3 10 

     

    Total 29 100 

     

Female 

Parents 46 Positive 34 74 

      

  Negative 10 22 

     

  Omitted 2 4 

     

    Total 46 100 
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Table 18 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude 

Toward Mathematics-Parent Survey: I (need math–don’t need math) for 

hobbies, because__.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 8 36 

     

  Negative 12 55 

     

  Omitted 2 9 

     

    Total 22 100 

     

Female 

Students 30 Positive 14 60 

     

  Negative 11 37 

     

    Omitted 1 3 

     

    Total 30 100 
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Table 19 

Analysis of Open-ended Responses 

 

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: I (need math–don’t need math) for hobbies, because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

my interest in home 

repair often requires 

measurement in 

manipulation of 

fractions 

 Measurement 9 31 

      

 

It helps me measure 

things when I am 

building new things 

 Building 3 10 

      

 

it helps me determine 

measurements and 

angles for my wood 

working 

 Angles 2 7 

      

 

do need it for 

weaving, gardening, 

but only need basic 

math 

 Basic Math 2 7 

      

 I hike and bike  Biking 2 7 

      

 sports are my hobby  Sports 2 7 

      

Female 

Parents 

for example when I 

arrange pictures on a 

wall I need to 

measure the space 

and distances 

between pictures.  

 Measurement 18 39 

      

 I sew/to measure  Sewing 8 17 
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Table 19 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: I (need math–don’t need math) for hobbies, because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

when I read or paint I 

even use math  

 Reading 7 15 

      

 

I often cook, bake, 

and sometimes use 

math for 

measurements. 

 Cooking 6 13 

      

 

measuring is key 

whether the hobby is 

baking, gardening or 

crafting. 

 Gardening 5 11 

      

 

I quilt and use math 

to configure patterns 

 Quilting 4 9 

      

 

to allocate a 

gardening budget 

sensibly 

 Budgeting 3 7 

      

 

I don't need math 

when I read/I do 

need math when I do 

puzzles 

 Puzzles 3 7 

      

 

I would use it to 

figure out how much 

sq ft of soil/mulch I'd 

use in my gardening, 

etc. 

 Area 2 4 

      

 

measuring, counting, 

knowing when to do 

some activities- 

 Counting 2 4 
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Table 19 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: I (need math–don’t need math) for hobbies, because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I knit a lot and use 

math to calculate 

gauge, size adjust, 

etc. Also cooking. 

 Knitting 2 4 

      

 

Measure things, 

counting-but for my 

hobbies, reading, 

writing, painting... I 

can't say math plays 

a big part. 

 Painting 2 4 

      

 

I need to calculate 

proportion when 

adjusting a recipe. 

 Proportions 2 4 

      

 

I like to read and 

write 

 Writing 2 4 

      

Male 

Students 

I like to round and 

each time I run, I try 

to run faster. I 

compare my previous 

times to see how 

much slower or 

faster I ran. 

  Time 2 9 

      

 

I don't need math for 

the hobbies I do 

because I play guitar 

 Music 2 9 



 129 

 

 

 

Table 19 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 5 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: I (need math–don’t need math) for hobbies, because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

you more jump rope, 

read, or do sports. 

These are more 

active. Math is more 

for work or study. 

  Sports 6 20 

      

 

I like to collect 

things  

 Collecting 5 17 

      

 

in girl scouts you 

have to count dues 

 Money 3 10 

      

  

When I read I need 

to time my self for 

how long I read and 

when I play the piano 

I need to mo the 

beats and 

measurements. 

 Reading 2 7 

      

 

in things such as 

knitting you count 

stitches and such. 

 Knitting 2 7 

      

 

sometimes I need to 

do things like simple 

addition or 

subtraction 

 Addition or 

Subtraction 

2 7 
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Survey Item 6.  In answering Survey Item 6 of the ATM-P (Math [is–is not] important to 

me, because__), parents referred most often to their daily use of mathematics (male parents 52%, 

female parents 43%).  For example, a male parent stated, “it helps me in all of my daily work, 

home and recreational activities.”  Male and female parents also included the need for 

mathematics in managing finances, such as, “ I feel I should be better at it to better understand 

finances.”  Nine percent of female parents included the need to help children with schoolwork, 

with explanations such as, “My kids need to learn it. I never tell them I am not good at it or 

dislike it!” but the male parents did not mention this.  Interestingly, when students responded to 

Survey Item 6 of the ATM-S (Math [will-will not] important to me when I grow up, because__), 

their most frequent response focused on their future work or profession (male students 59%, 

female students 73%), rather than their day-to-day lives (males students 9%, female students 

30%).  Some of these responses regarding the importance of mathematics in work were positive, 

such as, “I want to be a pediatrician when I grow up.  That’s what I want to be when I grow up 

and that involves a lot of math,” while other responses were negative, as in “I don't quite know 

what I will do, but I will try to avoid a job involving difficult math.”  The analysis of the 

dichotomous data for Survey Item 6 can be found in Table 20.  The analysis of open-ended 

responses to Survey Item 6 are detailed in Table 21.  Please note that coded responses from 

fewer than two subjects are not reported in these tables.  
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Table 20 

Analysis of Dichotomous Responses 

     

Survey Item 6 Attitude Toward Mathematics-Parent Survey: Math (is-is not) 

be important to me because __; Attitude Toward Mathematics-Student Survey: 

Math (will-will not) be important to me when I grow up because__.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 27 93 

     

  Negative 2 7 

     

  Omitted 0 0 

     

    Total 29 100 

     

Female 

Parents 46 Positive 42 91 

      

  Negative 4 9 

     

  Omitted 0 0 

     

    Total 46 100 
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Table 20 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 6 Attitude Toward Mathematics-Parent Survey: Math (is-is not) 

be important to me because __; Attitude Toward Mathematics-Student Survey: 

Math (will-will not) be important to me when I grow up because__.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 20 91 

     

  Negative 2 9 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 27 90 

     

  Negative 3 10 

     

    Omitted 0 0 

     

    Total 30 100 
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Table 21 

Analysis of Open-ended Responses 

 

Survey Item 6 Attitude Toward Mathematics-Parent Survey: Math (is-is not) be important 

to me because __; Attitude Toward Mathematics-Student Survey: Math (will-will not) be 

important to me when I grow up because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I use it everyday in 

some form. 

 Daily use of 

Mathematics 

15 52 

      

 

it is needed for work, 

hobbies and 

everyday life 

 Use of Mathematics 

in Work/ Profession 

8 28 

      

 

It tells me, or helps 

me figure out how 

much money I need 

to pay bills, buy 

things, how long it 

will take to drive 

somewhere based on 

how far away a place 

is and how fast I can 

travel there. 

 Financial 3 10 

 

      

 

it's an important part 

of my life whether its 

for work, home, or 

hobbies 

 Use of Mathematics 

in Hobbies  

2 7 

      

Female 

Parents 

It's a major part of 

my life. 

  Daily use of 

Mathematics 

20 43 

      

 

I use it throughout 

the day in my work 

and home life 

 Use of Mathematics 

in Work/ Profession 

5 11 
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Table 21 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 6 Attitude Toward Mathematics-Parent Survey: Math (is-is not) be important 

to me because __; Attitude Toward Mathematics-Student Survey: Math (will-will not) be 

important to me when I grow up because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

My kids need to 

learn it. I never tell 

them I am not good 

at it or dislike it! 

 Helping children with 

Homework/ 

Schoolwork 

4 9 

      

 

it helps me figure out 

our bank balance, tip 

at a restaurant, etc. 

 Financial 6 4 

      

 

we all need some 

part of it to be 

successful. 

 Success Connected to 

Mathematics 

2 4 

      

Male 

Students 

I may have a job 

where you need to be 

good at math 

  Use of Mathematics 

in Work/ Profession 

13 59 

      

 I can count money  Money 3 14 

      

 

it is a part of 

everyday life. It is 

needed for finding 

new things 

 Daily use of 

Mathematics 

2 9 
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Table 21 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 6 Attitude Toward Mathematics-Parent Survey: Math (is-is not) be important 

to me because __; Attitude Toward Mathematics-Student Survey: Math (will-will not) be 

important to me when I grow up because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

I would like to 

become a teacher. I 

would need math and 

be able to do it so 

that I may be able to 

teach it to others. 

 Use of Mathematics 

in Work/ Profession 

22 73 

      

 

like everyday as I'm 

young I'll use it 

everyday as an adult 

 Daily use of 

Mathematics 

9 30 

      

 

Math is in everyday 

things like when I 

need to get gas and 

one gallon of it is 

$2.43 and I need 20 

gallons. I need to 

know how to 

multiply. 

 Money 5 17 

      

 

I really like to draw 

and want to either be 

an artist which 

involves math 

because of heights or 

lengths but I'd also 

like to be a 3rd grade 

teacher which really 

involves math! 

 Measurement 2 7 
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Survey Item 7.  Male and female parents responding to Survey Item 7 of the ATM–P, (I 

find day to day math problems [easy-difficult] because___), noted frequent or daily use (males 

34%, females 26%), as in the response, “I'm manipulating numbers all day long. 'Day-to-day' 

math is very routine and in no way challenging,” and the fact that mathematics is a basic skill 

(males 10%, females 11%), as in the response, “they are fairly basic arithmetic.”  When 

responding to the dichotomous portion of the survey item, 97% of male parents responded that 

they find day-to-day math problems easy (no negative responses, one response omitted).  Female 

parents also found day-to-day math problems easy (87%), but 11% of the female parents omitted 

the answer to the dichotomous portion of this item.  The open-ended portion of the survey item 

indicated that 7% of female parents included the need to help children with homework when it 

was stated, “in my daily life: getting harder in my 8th grade son's homework,” but male parents 

did not mention the need to assist their children.   

Seventy-seven percent of male students responding to Survey Item 7 of the ATM-S 

indicated that they were good at math.  Fewer female students felt confident in their abilities 

(58%).  Several females cited teachers or teaching method most frequently (17%) in their 

explanations.  All responses by female students regarding teachers were positive in Survey Item 

7, for example, “My teacher is very good at teaching how to do them.”  Female students also 

included in their responses that math was easy (13%), yet these comments varied.  Responses 

such as, “Once I know how to do them they are easy,” indicated that there is a process to 

learning; while the response, “I get things easy,” indicated the existence of an intrinsic 

knowledge of mathematics.  Male students were more passive in their comments.  For example, 

male students stated, “It’s hard,” or “I know it,” without indicating their part in the process.  The 

analysis of the dichotomous data for Survey Item 7 can be found in Table 22.  The analyses of 
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open-ended responses to Survey Item 7 are detailed in Table 23.  Please note that coded 

responses from fewer than two subjects are not reported in these tables.  
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Table 22 

Analysis of Dichotomous Responses 

     

Survey Item 7 Attitude Toward Mathematics-Parent Survey:  I find day-to-day 

math problems (easy–difficult) because  __; and Attitude Toward Mathematics-

Student Survey: I find math problems (easy–difficult) because__.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 28 97 

     

  Negative 0 0 

     

  Omitted 1 3 

     

    Total 29 100 

     

Female 

Parents 46 Positive 40 87 

      

  Negative 1 2 

     

  Omitted 5 11 

     

    Total 46 100 
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Table 22 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 7 Attitude Toward Mathematics-Parent Survey:  I find day-to-day 

math problems (easy–difficult) because __; and Attitude Toward Mathematics-

Student Survey: I find math problems (easy–difficult) because__.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 17 77 

     

  Negative 5 23 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 17 58 

     

  Negative 9 30 

     

    Omitted 4 2 

     

    Total 30 100 

 



 140 

 

 

Table 23 

Analysis of Open-ended Responses 

 

Survey Item 7 Attitude Toward Mathematics-Parent Survey:  I find day-to-day math 

problems (easy–difficult) because  __; and Attitude Toward Mathematics-Student Survey: I 

find math problems (easy–difficult) because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I have done many of 

them frequently in 

my life. 

 

Frequent /Daily use 

of Mathematics 10 34 

      

 

they involve basic 

problems and 

equations 

 

Basic Skill 3 10 

      

 

they are so much 

easier than the 

problems we learned 

in school 

 

Day-to-dayuse Easier 

than Mathematics in 

School  2 7 

      

Female 

Parents 

of continuing doing 

them every day 

  Frequent/ Daily use 

of Mathematics 12 26 

      

 

(easy-difficult) I 

have a good 

foundation of the 

basic skills. 

 

Basic Skill 5 11 

      

 

in my daily life: 

getting harder in my 

8th grade son's 

homework 

 Helping children with 

Homework/ 

Schoolwork 

2 7 
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Table 23 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 7 Attitude Toward Mathematics-Parent Survey:  I find day-to-day math 

problems (easy–difficult) because  __; and Attitude Toward Mathematics-Student Survey: I 

find math problems (easy–difficult) because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male 

Students 

I'm good at math and 

work at problems in 

my head 

 

I am good at math 4 18 

      

 

I learned it in first 

grade 

 

I learned it 3 14 

      

 

I can easily calculate 

equations in my 

head. 

 

Use of Mental Math 2 9 

      

Female 

Students 

my teacher teaches 

me the formula and 

the steps needed to 

solve it. 

 

Teacher or Teaching 

Method 5 17 

      

 I get things easy  Math is Easy 4 13 

      

 

I understand what the 

problem is and we 

most likely went 

over how to do it in 

class 

 

Understanding 

Mathematics 3 10 

      

 

Well, some are easy, 

but some are 

difficult.  Word 

problems are 

probably the hardest 

of the bunch. 

 

Word Problems are 

Difficult 2 7 
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Table 23 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 7 Attitude Toward Mathematics-Parent Survey:  I find day-to-day math 

problems (easy–difficult) because  __; and Attitude Toward Mathematics-Student Survey: I 

find math problems (easy–difficult) because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

I would like to 

become a teacher. I 

would need math and 

be able to do it so 

that I may be able to 

teach it to others. 

 Use of Mathematics 

in Work/ Profession 

22 73 

      

 

like everyday as I'm 

young I'll use it 

everyday as an adult 

 Daily use of 

Mathematics 

9 30 

      

 

Math is in everyday 

things like when I 

need to get gas and 

one gallon of it is 

$2.43 and I need 20 

gallons. I need to 

know how to 

multiply. 

 Money 5 17 

      

 

I really like to draw 

and want to either be 

an artist which 

involves math 

because of heights or 

lengths but I'd also 

like to be a 3rd grade 

teacher which really 

involves math! 

 Measurement 2 7 
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Survey Item 8.  Survey Item 8 of the ATM-P and ATM-S was constructed for parents and 

students to reflect on their grades in mathematics in school, (When I was in school I got [good 

grades–bad grades] in math because___, and I get [good grades–bad grades] in math, 

because__).  All groups had an overall positive response with 93% of male parents, 80% of 

female parents, 82% of male students and 90% of female students indicating that they received 

good grades in mathematics.  Many referred to receipt of a letter grade of A.  All groups 

provided examples of their effort in the class as the predominant reason for the good or bad 

grades (male parents 41%, female parents 35%, male students 32%, female students50%), with 

responses such as, “I try very hard and do all my work.  Also I work hard to study a lot before 

tests and quizzes.”  Only female parents (4%) and female students (7%) responded that they 

asked for extra help in their math classes.  Once again, only female students (10%) cited 

teachers, or teaching methods when explaining grades, indicating teacher’s positive impact, as in 

the response, “my teacher goes slowly and repetition, it’s simple.”  Male students described their 

grades to support their answers.  The analysis of the dichotomous data for Survey Item 8 can be 

found in Table 24.  The analyses of open-ended responses to Survey Item 8 are detailed in Table 

25.  Please note that coded responses from fewer than two subjects are not reported in these 

tables.  
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Table 24 

Analysis of Dichotomous Responses 

     

Survey Item 8 Attitude Toward Mathematics-Parent Survey: When I was in 

school I got (good grades–bad grades) in math because__; Attitude Toward 

Mathematics-Student Survey: I get (good grades–bad grades) in math 

because__.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 27 93 

     

  Negative 2 7 

     

  Omitted 0 0 

     

    Total 29 100 

     

Female 

Parents 46 Positive 37 80 

      

  Negative 7 15 

     

  Omitted 2 5 

     

    Total 46 100 
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Table 24 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 8 Attitude Toward Mathematics-Parent Survey: When I was in 

school I got (good grades–bad grades) in math because__; Attitude Toward 

Mathematics-Student Survey: I get (good grades–bad grades) in math 

because__.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 18 82 

     

  Negative 4 18 

     

  Omitted 0 0 

     

    Total 22 100 

     

Female 

Students 30 Positive 27 90 

     

  Negative 2 7 

     

    Omitted 1 3 

     

    Total 30 100 
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Table 25 

Analysis of Open-ended Responses 

 

Survey Item 8 Attitude Toward Mathematics-Parent Survey: When I was in school I got 

(good grades–bad grades) in math because__; Attitude Toward Mathematics-Student 

Survey: I get (good grades–bad grades) in math because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I studied hard  Effort 12 41 

      

 

I found it easy once I 

understood the logic 

behind the formulas. 

 Math is Easy 5 17 

      

 

I find it simple to 

understand 

 Understanding 

Mathematics 

3 10 

      

 

average grades  Success in, or Grades 

Earned in School 

2 7 

      

 

I enjoy math and 

excelled at it. 

 Enjoyment of 

Mathematics 

2 7 

      

Female 

Parents 

I studied and did my 

homework. 

  Effort 16 35 

      

 

math comes to me 

very easily 

 Math is Easy 7 15 

      

 

I enjoyed math.  Enjoyment of 

Mathematics 

7 15 

      

 

I didn't understand it  Understanding 

Mathematics 

6 13 

      

 

I was an A student  Success in, or Grades 

Earned in School 

6 13 
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Table 25 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 8 Attitude Toward Mathematics-Parent Survey: When I was in school I got 

(good grades–bad grades) in math because__; Attitude Toward Mathematics-Student 

Survey: I get (good grades–bad grades) in math because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

Female 

Parents 

Algebra, geometry 

were so confusing 

 Topic Specific 2 4 

      

 

I tried very hard + 

had tutors. 

 Received Extra Help 2 4 

      

 

I worked at it and it 

made sense to me 

 Mathematics Makes 

Sense 

3 9 

      

Male 

Students 

I work hard  Effort 7 32 

      

 

I get good test scores  Success in, or Grades 

Earned in School 

5 23 

      

 it is easy and I try  Math is Easy 4 18 

      

 

I'm naturally good at 

it. I never study 

 I am good at math 4 18 

      

 

bad grades in math 

because I don't 

understand and 

struggle 

 Understanding 

Mathematics 

2 9 

      

Female 

Students 

I pay attention and 

participate in class 

 Effort 15 50 

      

 

I'm not horrible I get 

Bs once and a C but 

never and A 

 Success in, or Grades 

Earned in School 

7 23 
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Table 25 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 8 Attitude Toward Mathematics-Parent Survey: When I was in school I got 

(good grades–bad grades) in math because__; Attitude Toward Mathematics-Student 

Survey: I get (good grades–bad grades) in math because__.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

Female 

Students 

I know what I am 

doing and I focus. 

 Focus 4 13 

      

 

I understand and 

study 

 Understanding 

Mathematics 

3 10 

      

 

my teacher goes 

slowly and repeats 

and simple 

 Teacher or Teaching 

Method 

3 10 

      

 I am good at math  I am good at math 3 10 

      

 

I study hard and go 

in for extra help. I 

also do my 

homework 

 Received Extra Help 2 7 
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Survey Item 9.  The wording of Survey Item 9 of the ATM–P, ([I like to do–I like 

someone else to do] math related chores, because___), and ATM-S (I do my math homework 

[first–last], because__), led to the greatest number of adjusted dichotomous responses (see Table 

4).  Responses from male parents were quite diverse.  When coding responses for common 

words, only two coded categories were established, (Use of Math in Work/ profession, and Math 

is Easy).  Only one respondent mentioned each of the other codes, which included, “I trust 

myself to get it right,” “My wife is not good at it,” “I find it tedious,” and “I don’t balance it 

anymore.”  Thirteen percent of female parent respondents noted that their husbands were better 

or faster at these chores than they were.  Four percent of female parents indicated that doing 

math related chores gave them a sense of control, as seen in the response, “I like to balance my 

checkbook, because it is relatively easy, and I am in control.”   

The two most frequent student responses to Survey Item 9 indicated that math was easy 

(males 41%, females 27%), and that they wanted to get their math homework finished (Get it 

Over With), (males 14%, females 45%).  In addition, 14% of female students remarked that 

mathematics required a great deal of concentration, therefore, they did that homework first.  For 

example, one female student response was, “I do my math homework first to get it over with and 

sometimes when you first start on your homework it is easier to concentrate.”  The analysis of 

the dichotomous data for Survey Item 9 can be found in Table 26.  The analyses of open-ended 

responses to Survey Item 9 are detailed in Table 27.  Please note that coded responses from 

fewer than two subjects are not reported in these tables.  



 150 

 

Table 26 

Analysis of Dichotomous Responses 

     

Survey Item 9 Attitude Toward Mathematics-Parent Survey: (I like to do–I like 

someone else to do) math related chores, such as balancing the checkbook, 

because __; and Attitude Toward Mathematics-Student Survey: I do my math 

homework (first–last), because __.  

     

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male  

Parents 29 Positive 21 72 

     

  Negative 6 21 

     

  Omitted 2 7 

     

    Total 29 100 

     

Female 

Parents 46 Positive 26 57 

      

  Negative 19 41 

     

  Omitted 1 2 

     

    Total 46 100 
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Table 26 (continued)    

Analysis of Dichotomous Responses 

 

Survey Item 9 Attitude Toward Mathematics-Parent Survey: (I like to do–I like 

someone else to do) math related chores, such as balancing the checkbook, 

because __; and Attitude Toward Mathematics-Student Survey: I do my math 

homework (first–last), because __.  

 

Group 

Number of 

Respondents Code Count 

Percentage 

of 

Respondents 

     

Male 

Students 22 Positive 11 50 

     

  Negative 6 27 

     

  Omitted 5 23 

     

    Total 22 100 

     

Female 

Students 30 Positive 13 44 

     

  Negative 13 44 

     

    Omitted 4 2 

     

    Total 30 100 
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Table 27 

Analysis of Open-ended Responses 

 

Survey Item 9 Attitude Toward Mathematics-Parent Survey: (I like to do–I like someone 

else to do) math related chores, such as balancing the checkbook, because __; and Attitude 

Toward Mathematics-Student Survey: I do my math homework (first–last), because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

I do it for my career 

so at home it would 

be nice to have 

someone else do it. 

  Use of Math in Work/ 

Profession 

2 7 

      

 

it is easy and 

rewarding 

 Math is Easy 2 7 

      

Female 

Parents 

my husband is much 

better at it than I am. 

  Husband Better/ 

Quicker 

6 13 

      

 

it is easy/satisfying 

to get the answer. 

 Math is Easy 4 9 

      

 

I knew there had to 

be a right answer and 

if I don't have it that I 

calculated the 

problem wrong and 

just need to go back 

and find it. 

 Answers are Right or 

Wrong 

4 9 

      

 

I do so much math at 

work. Also, am 

teaching my children 

how to do it. I think 

it's important but do 

not have the time. 

 Use of Math in Work/ 

Profession 

3 7 

      

 it's tedious for me  Tedious 3 7 
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Table 27 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 9 Attitude Toward Mathematics-Parent Survey: (I like to do–I like someone 

else to do) math related chores, such as balancing the checkbook, because __; and Attitude 

Toward Mathematics-Student Survey: I do my math homework (first–last), because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I know I'll do it right 

and I'll know the 

status of accounts. 

Also, I'm better at 

math than my 

husband. 

 Confidence in doing 

it Correctly 

3 7 

      

 

I like when I 

understand it all and 

it works out. (i.e. the 

bank and I agree) 

 Understand 

Mathematics 

2 4 

      

 

I find it a chore-not 

fun. 

 It is a Chore 2 4 

      

Male 

Students 

I find it easy to do 

and it doesn't take me 

a long time to do it. 

 Math is Easy 9 41 

      

 

I want to get it over 

with. 

 Get it Over With 3 14 

      

Female 

Students 

 I like getting it out 

of the way. 

  Get it Over With 10 45 

      

 

it is the easiest and 

most fun for me. 

 Math is Easy 8 27 

      

 

when you first start 

on your homework it 

is easier to 

concentrate. 

 Mathematics 

Requires more 

Concentration 

4 14 
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Table 27 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 9 Attitude Toward Mathematics-Parent Survey: (I like to do–I like someone 

else to do) math related chores, such as balancing the checkbook, because __; and Attitude 

Toward Mathematics-Student Survey: I do my math homework (first–last), because __.  

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

it is the easiest and 

most fun for me. 

 Math is fun 2 9 

      

 

I don't need a lot of 

time 

 Time Factor 2 9 
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Survey Item 10.  Survey Item 10 directed respondents to share their thoughts and 

feelings about mathematics.  The responses of male parents were quite diverse.  When coding 

responses for common words, only two coded categories were established.  Fourteen percent of 

male parents thought that mathematics was important, and 10% of male parents included their 

ideas about mathematics as it related to school.  Remarks about school included, “I find simple 

math very useful in my everyday life. I rarely use more complex math such as algebra and now 

find this much more difficult than I did in school.”  Individual responses that did not fit into a 

coded category provided further information.  While Survey Item 1 indicated that male parents 

often appreciated the analytical and exact nature of mathematics, one male parent responding to 

item 10 referenced the creative nature of mathematics when he said, “I work with numbers all 

day long and enjoy the creative aspect of math.”  It is in Survey Item 10 that one male parent 

included ideas about his children in his response, “I wish my kids found it easier than they do.”  

Finally, a sense of value emerged through the importance of math, that mathematics is necessary, 

and that mathematics is useful.  For example, one parent said, “Math is useful in any career and 

you apply it everyday and [it] will help you to analyze problems and understand concepts.” 

Both male and female parents brought up gender, each with strong statements.  A male 

parent stated, “… Furthermore I feel that more emphasis should be given to math in school and 

that girls should be encouraged to realize their full potential in math. Finally, I believe the 

realistic importance of mathematics will continue to grow in the coming years.”  A female parent 

spoke with greater force when she stated, “Women/girls have been led to believe that the female 

is not good at math. WRONG! It just requires more practice. We as women need to STOP saying 

we are not good at math to our daughters so they don't use that as an excuse.” 
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Female parents also thought math was important (17%).  Once again, female parents 

(15%) included their thoughts about their children regarding mathematics, as when one said, 

“My children have had very good math instruction in this district, but we also used Kumon in the 

elementary/middle school years to be sure they learned their facts.”  One female parent included 

her anxiety about mathematics saying, “I believe that missing too much school was the 

beginning of my math struggle. The gaps were never filled in and I always felt behind. I was too 

self-conscious to ask [a] question, and fearful of looking stupid. Like many girls, I developed a 

lot [of] anxiety around math that interfered with my progress.”  One female parent noted, in a 

positive way, the difference in the method of teaching mathematics today as compared with how 

math was taught to her.  She stated, “Math is a sore subject for me because I never did well in 

that subject. I wish I was taught math like my children are today-manipulates, everyday math, 

thinking outside the box instead of my rote education.” 

It is in this survey item that 14% of male students included their ideas about the effect of 

teachers and teaching methods on their attitudes toward mathematics.  One response focused on 

teachers was,  “I think mathematics can be fun or boring. It depends on how the teacher teaches 

it to you.”  In addition, one male student mentioned a specific learning disability when he stated, 

“Since I have dyslexia I hate reading and writing–Math is easy and enjoyable for me. I love 

geometry,” indicating an understanding of his individual needs.  The issue of ability in 

mathematics being intrinsic emerged. For example, a student said, “I love math but I am really 

bad at it.” 

For female students, teacher and teaching method was the most frequently (27%) coded 

concept for this question.  While these students had many positive things to say about teachers in 

prior survey items, responses here varied widely.  One student put the responsibility for her 
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liking or disliking mathematics squarely on the teacher when she said, “For me, a lot of how 

much I like math each year depends on how nice the teacher is and how they teach. For example, 

I didn't enjoy math, I didn't do as well last year as I am doing this year, because I like my teacher 

this year more than my teacher last year.”  Other students saw the way math was taught as an 

impediment to their learning, as in the response, “Sometimes when I am in a group everyone 

starts to fool around and we get nothing done.”  There was no dichotomous portion for this 

survey item.  The analysis of open-ended responses to Survey Item 10 is detailed in Table 28.  

Please note that coded responses from fewer than two subjects are not reported in these tables.  



 158 

 

 

Table 28 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male  

Parents 

Love it, very useful. 

Anyone who does 

not willingly do math 

is at a competitive 

disadvantage. 

 Math is Important 4 14 

      

 

I really understand 

and value the 

importance of 

mathematics. If I had 

more free time I 

would even enjoy 

math games. My 

crosswords take 

precedence. 

Furthermore I feel 

that more emphasis 

should be given to 

math in school and 

that girls should be 

encouraged to realize 

their full potential in 

math. Finally, I 

believe the realistic 

importance of 

mathematics will 

continue to grow in 

the coming years 

 Mathematics Related 

to School 

3 10 



 159 

 

 

Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I think that it is 

important to 

reinforce with 

children that math is 

a lifelong skill that 

will be helpful in 

many aspects of their 

lives. 

 Children 7 15 

      

 

As I said before 

MATH as a whole 

didn't click for me 

until I got into 

college. I 'm sure part 

of it was my lack of 

interest but part of it 

was also the way the 

subject is taught. 

 Teacher/ Teaching 

Method 

6 13 

      

 

my attitude towards 

math developed 

when I was in second 

grade and had a 

teacher that loved 

math and turned 

math into fun rather 

than a task. 

 Attitude Toward 

Mathematics 

2 4 
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Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I have enjoyed math 

since I was in 

elementary school-I 

have always tried to 

support my 3 

daughters with their 

school-work over the 

years-particularly in 

math since I 

personally feel it is 

very important. 

 Enjoyment of 

Mathematics 

2 4 

      

 

As I stated before, I 

think of math like a 

puzzle or game, 

which is fun. I also 

like that math 

problems are either 

right or wrong-there 

is no ambiguity. 

 Math is Fun 2 4 

      

 

Women/girls have 

been led to believe 

that the female is not 

good at math. 

WRONG! It's just 

requires more 

practice. We as 

women need to 

STOP saying we are 

not good at math to 

our daughters so they 

don't use that as an 

excuse. 

 Gender Related to 

Mathematics 

2 4 
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Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Parents 

I encourage my 

daughter to get good 

grades in math. I 

believe most good 

careers require an 

aptitude for math. I 

believe math makes 

you smarter. Also I 

believe math is 

creative. It stimulates 

a person to look at 

many options. 

 Success in, or Grades 

Earned in School 

2 4 

      

 

Math is a necessary 

tool and everyone 

uses it dally in some 

form or another 

 Math is Necessary 2 4 

      

 

Although I don't 

enjoy chores related 

to math I love math 

puzzles. 

 Puzzle 2 4 

      

 

As I stated before, I 

think of math like a 

puzzle or game 

which is fun. I also 

like that math 

problems are either 

right or wrong-there 

is no ambiguity. 

 Answers are Right or 

Wrong 

2 4 

 



 162 

 

 

Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Male 

Students 

Math is an integral 

part of learning. It's 

concepts reach far 

beyond the 

classroom. 

  Math is Important 8 17 

      

 

I enjoy math because 

it's one thing that I 

can succeed at. 

 Enjoyment of 

Mathematics 

3 14 

      

 

Math can sometimes 

be fun :) 

 Math is Fun 2 9 

      

 

I feel that 

mathematics should 

always be taught at 

many differing levels 

because all concepts 

of mathematics can 

be placed into a 

manner of use that 

may be helpful, or 

may create a positive 

effect. 

 Teacher/ Teaching 

Method 

2 9 
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Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

I feel that math is 

very important in 

elementary school, 

and 

middle/high/collages. 

Now that I have had 

a wonderful amount 

of teachers through 

my 5 years in BMES, 

I am more confident 

in all subjects. 

  Teacher/ Teaching 

Method 

8 27 

      

 

Difficult and 

frustrating and really 

hard problems but I 

stay with it. 

 Effort 3 10 

      

 

I was the captain of 

the ERMS math team 

this year. We came 

in 3rd place-It was 

fun. 

 Math is Fun 3 10 

      

 

Math really is not my 

favorite subject, but I 

do realize that I will 

need it in my future, 

so it is in my best 

interest to learn it as 

best as possible. 

 Math is Important 3 10 
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Table 28 (continued) 

Analysis of Open-ended Responses 

 

Survey Item 10 Attitude Toward Mathematics-Student Survey and Attitude Toward 

Mathematics-Parent Survey: Please use this space to tell me anything else about your 

thoughts and feelings about mathematics 

 

Group Example Response  Code Count 

Percentage 

of 

Respondents 

      

Female 

Students 

I enjoy math. I wish 

that the teachers 

would give less 

homework, but other 

than that I look 

forward to math class 

usually. 

 Too Much 

Homework 

2 7 

      

 

I like math because 

there is one right 

answer. 

 Answers are Right or 

Wrong 

2 7 

      

 

Math is a good 

subject and math is 

used daily. It just 

doesn't have some 

sort of creative 

element to it that 

makes me bored of it 

sometimes 

 Math is Boring 2 7 
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Data Analysis by Construct of Attitude 

When analyzing the data across survey items focusing on the constructs of confidence 

(Survey Items 1, 7, and 8), value (Survey Items 3, 4, 5, and 6), and enjoyment (Survey Items 2 

and 9), different patterns emerged.   

Confidence.  For each of the three survey items related to confidence in mathematics 

male parent responses were more than 90% positive (range from 93% to 97%).  The responses 

from female parents were somewhat more varied based on the survey item.  When asked if they 

were good at math, female parents only responded positively 67% of the time.  When asked 

about their grades in school, and day-to-day use of mathematics, female parents responded 

positively 80% and 87% of the time, respectively.  While both groups of parents included 

supportive statements about current use of mathematics, (e.g. “It is a daily part of my career as 

head of finance.”), and their level of success in school, (“I always got good grades in math in 

school and math was my favorite subject.”), only female parents included statements about 

helping their children and their peers in their use of mathematics, (“My friends always ask me to 

figure out the check when we go out for lunch.”).   

Male students answered all three survey items regarding confidence in mathematics 

similarly, with the percentage of positive responses ranging from 77% to 82%.  Female students, 

on the other hand, had varied positive responses based on the survey item.  Ninety percent of 

female students reported getting good grades in math, yet only 73% believed that they were good 

at math, and only 58% found math problems easy to complete.   

Value.  When analyzing the Survey Items regarding the construct of value as it relates to 

attitudes toward mathematics, all groups remarked that mathematics was important.  Positive 

responses were consistent across all groups in their answers to Survey Item 3 about the need for 
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math at work or beyond math class, and Survey Item 6 regarding the current and future 

importance of math, with positive responses ranging from 80% to 93%.  When the survey items 

focused on the leisure activities of sports and hobbies, there were fewer positive responses and 

several omissions.  Eighty-three percent of male parents, and 74% of female parents saw the 

need for mathematics in their hobbies, yet only 36% of male students, and 60% of female 

students made that connection.  Similarly, 76% of male parents, and 63% of female parents saw 

the need for mathematics in sports, but only 45% of male students and 47% of female students 

made that connection.  Responses were also omitted for these questions (Survey Item 4, n = 16 

omissions, Survey Item 5, n = 8 omissions, from all groups combined).  These omissions include 

subjects who stated they did not participate in sports, or they did not have any hobbies.  A parent 

stated, “generally my hobbies don't involve numbers. Some of my hobbies are reading, puzzles,” 

and a student responded, “You jump rope, read, or do sports. These are more active. Math is 

more for work or study.” 

Enjoyment.  Survey Item 2 for the adults, (I have always [liked-disliked] using math 

because __;) and for students, (Math is my [favorite – least favorite] class because___), and 

Survey Item 9 for parents, ([I like to do – I like someone else to do] math related chores, such as 

balancing the checkbook, because __), and for students, (I do my math homework [first – last], 

because __), were focused on the enjoyment of mathematics as a construct of attitude.  When 

responding to the open-ended portion of these survey items many respondents used the construct 

of confidence as part of their explanation for their enjoyment in accomplishing math-related 

tasks, as seen in the response, “I can do it and I like to know it was done properly.”  When 

directly asked about enjoyment in Survey Item 2, responses from10% of male parents, 33% of 

female parents, 32% of male students, and 33% of female students indicated confidence, or lack 
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thereof, in connection to their enjoyment or displeasure in mathematics.  Open-ended responses 

for Survey Item 9 indicated that 28% of male parents, 35% of female parents, 41% of male 

students, and 50% of male students connected enjoyment of mathematics to confidence.  

Statements such as, “I am good at math,” and “Math is easy,” when asked about the enjoyment 

of mathematics, indicated that the respondents to this survey enjoyed mathematics more when 

they felt capable in that subject.  Table 20 presents an analysis of open-ended responses as they 

reflect constructs of attitude.  Items written to addressing the same construct are grouped 

together.  Additional constructs represented in the open-ended responses are also indicated in the 

table.  
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Table 29  

Analysis of Construct Based on Open-ended Responses. 

 

Construct of Survey Items 1, 7, and 8: Confidence 

 

Survey Item 1 Student Survey: I get (good grades–bad grades) in math because__; 

Parent Survey: When I was in school I got (good grades–bad grades) in math 

because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  28 97  1 3  4 14 

Female 

Parents 46  46 100  1 2  6 13 

Male 

Students 22  22 100  0 0  2 9 

Female 

Students 30   29 97   0 0   2 7 

           

Survey Item 7 Parent Survey:  I find day-to-day math problems (easy–difficult) 

because__;  Student Survey: I find math problems (easy–difficult) because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  28 97  0 0  2 7 

Female 

Parents 46  44 96  1 2  4 9 

Male 

Students 22  22 100  0 0  0 0 

Female 

Students 30   29 97   0 0   1 3 
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Table 29 (continued) 

Analysis of Construct Based on Open-ended Responses. 

 

Construct of Survey Items 1, 7, and 8: Confidence 

 

Survey Item 8 Parent Survey: When I was in school I got (good grades–bad grades) in 

math because__; Student Survey: I get (good grades–bad grades) in math because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  27 93  1 3  5 17 

Female 

Parents 46  42 91  0 0  9 20 

Male 

Students 22  21 95  0 0  3 14 

Female 

Students 30   30 100   0 0   3 10 

           

Construct of Survey Items 2 and 9: Enjoyment 

 

Survey Item 2 Parent Survey: I have always (liked-disliked) using math because__; 

Student Survey: Math is my (favorite–least favorite) class because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  3 10  4 14  24 83 

Female 

Parents 46  15 33  7 15  36 78 

Male 

Students 22  7 32  2 9  18 82 

Female 

Students 30   10 33   0 0   29 97 
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Table 29 (continued) 

Analysis of Construct Based on Open-ended Responses. 

 

Construct of Survey Items 2 and 9: Enjoyment 

 

Survey Item 9 Parent Survey: (I like to do–I like someone else to do) math related 

chores, such as balancing the checkbook, because __; and Student Survey: I do my math 

homework (first–last), because __.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  8 28  1 3  23 79 

Female 

Parents 46  16 35  2 4  36 78 

Male 

Students 22  9 41  0 0  17 77 

Female 

Students 30   15 50   0 0   23 76 

           

Construct of Survey Items 3, 4, 5, and 6: Value 

 

Survey Item 3 Parent Survey: I (need math–don’t need math) for work, because__; 

Student Survey: I (need math–don’t need math) for subjects other than math at school, 

because__. 

   Confidence  Value  Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  0 0  29 100  0 0 

Female 

Parents 46  0 0  46 100  0 0 

Male 

Students 22  0 0  22 100  0 0 

Female 

Students 30   0 0   29 97   0 0 
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Table 29 (continued) 

Analysis of Construct Based on Open-ended Responses. 

 

Construct of Survey Items 3, 4, 5, and 6: Value 

 

Survey Item 4: Student Survey and Parent Survey:  I (need math–don’t need math) for 

sports, because__. 

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  0 0  26 90  0 0 

Female 

Parents 46  0 0  37 80  0 0 

Male 

Students 22  0 0  22 100  0 0 

Female 

Students 30   0 0   27 90   0 0 

           

Survey Item 5 Student Survey and Parent Survey:  I (need math–don’t need math) for 

hobbies, because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  0 0  28 7  0 0 

Female 

Parents 46  0 0  46 100  0 0 

Male 

Students 22  0 0  20 91  0 0 

Female 

Students 30   0 0   29 97   0 0 
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Table 29 (continued) 

Analysis of Construct Based on Open-ended Responses. 

 

Construct of Survey Items 3, 4, 5, and 6: Value 

 

Survey Item 6 Parent Survey: Math (is-is not) be important to me because __; Student 

Survey: Math (will-will not) be important to me when I grow up because__.  

      Confidence   Value   Enjoyment 

Group 

Number of 

Respondents   count percent   count percent   count percent 

Male 

Parents 29  0 0  29 100  2 7 

Female 

Parents 46  0 0  45 98  1 2 

Male 

Students 22  0 0  22 100  0 0 

Female 

Students 30   0 0   30 100   0 0 
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Summary 

The analysis of data presented in this chapter summarized the responses to six 

research questions posed in this study.  The results of the data analysis for Research Question 

1 indicated that significant differences (z = 3.15, p < .003) between children and their 

mothers in their dissimilar responses were found in Survey Item 5, I (need math – don’t need 

math) for hobbies, because. No significance was found in the other eight survey items.  

Results from Research Question 2 indicated that only in Survey Item 5, I (need math–don’t 

need math) for hobbies, because__, (z = 3.05, p < .003), and Survey Item 7, I find day to day 

math problems (easy-difficult), because__, (z = 3.00, p < .003), were there significant 

differences between children and their fathers in their dissimilar responses to those survey 

items.   

 The analysis of data for Research Questions 3, 4, and 5, indicated that there were no 

significant differences between uncorrelated proportions of the attitudes of male and female 

fifth-grade students, male and female eighth-grade students, or fifth-grade students and 

eighth-grade students.  These results indicated that these students were similar in their 

attitudes toward mathematics based on their responses to the dichotomous portion of the 

survey items.  

 The analyses of data for Survey Item 10 bring to light the ideas of male and female 

adults, and male and female students, regarding their attitudes toward mathematics.  While 

there are quantitative similarities between these groups, the articulation and reasoning behind 

these attitudes vary greatly.  Male parents are more confident in their mathematical abilities 

when their written responses were compared with all other groups.  Female parents have a 

greater focus on supporting their children in mathematics than male parents.  While male 
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parents and students demonstrated consistency in their level of confidence across answers to 

the three survey items addressing the construct of confidence, female parents and students 

responded differently depending on the focus of the survey item.  Even though 90% of 

female students reported getting good grades, their beliefs in their ability did not reflect that 

evidence. 

Male parents focused on work when explaining their ideas about mathematics as it 

related to value as a construct of attitude.  When female parents explained their responses to 

survey items about the value of mathematics as a construct of attitude, their reasons covered 

a broader application of mathematics naming specific ways in which math was needed.  

While all groups indicated a belief that math was important in work and school, participants 

made few connections between mathematics and its application in other activities (sports and 

hobbies).   
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CHAPTER FIVE: 

SUMMARY AND CONCLUSIONS 

 Chapter 5 provides further analyses and implications of the findings of this study.  

The Summary section offers an overview of the study.  Findings will be presented including 

connections to literature reviewed in Chapter 2.  The Limitations section will expand on 

those concepts presented in Chapter 3, with a candid look at issues raised in this research.  

The Implications section provides suggestions for the use of this study’s findings in 

educational practice.  Finally, the directions for future research are proposed.   

Summary 

 Attitudes toward mathematics are derived from many different sources, and can 

change based on experience (Bandura, Ross, & Ross, 1961) and environment 

(Bronfenbrenner, 1979, 1999).  For young children, parents have the greatest impact on those 

experiences and environments.  However, as children move beyond the home into school, 

other people and situations inform their attitudes regarding mathematics.  The purpose of this 

study was to examine attitudes toward mathematics of parents and children, boys and girls, 

and fifth graders and eighth graders, in an effort to bring to light any similarities or 

differences in the attitudes toward mathematics between these groups, and provide direction 

for further research in this area.   

 To determine parents’ and students’ attitudes toward mathematics as it pertains to 

their own use of mathematics, the Attitudes Toward Mathematics–Parent Survey (ATM-P) 

and The Attitude Toward Mathematics–Student Survey (ATM-S) were developed.  The format 

of these surveys provided quantitative data, in the form of dichotomous responses to 
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questions regarding attitudes toward mathematics, and qualitative data in the form of an 

open-ended portion of each survey item to support the respondents’ thinking.   

 The research questions that guided this study were: 

1. Are there significant differences between the proportions of responses that 

are dissimilar regarding attitudes toward mathematics between children 

and their mothers as seen through participants’ confidence, value, and 

enjoyment of mathematics? 

2. Are there significant differences between the proportions of responses that 

are dissimilar regarding attitudes toward mathematics between children 

and their fathers as seen through participants’ confidence, value, and 

enjoyment of mathematics? 

3. Are there significant differences in the proportions of responses regarding 

attitudes toward mathematics between grade 5 students and grade 8 

students as seen through participants’ confidence, value, and enjoyment of 

mathematics? 

4. Are there significant differences in the proportions of responses regarding 

attitudes toward mathematics between male students and female students 

in grade 5 as seen through participants’ confidence, value, and enjoyment 

of mathematics? 
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5. Are there significant differences in the proportions of responses regarding 

attitudes toward mathematics between male students and female students 

in grade 8 as seen through participants’ confidence, value, and enjoyment 

of mathematics? 

6. How do parents and children describe their attitudes toward mathematics? 

 Surveys were given to parents and their children in elementary school at the fifth-

grade level, and their children in middle school at the eighth-grade level.  These families 

lived in an upper middle class New England town.  Fifty-two families responded and their 

surveys were coded for positive and negative responses to the dichotomous portion of the 

survey, while the open-ended portion of the survey was coded for key words and constructs 

of attitude to provide qualitative data.  The quantitative data provided by the dichotomous 

portion of the survey were compared between groups.  Differences in the correlated 

proportions of parent and child responses addressed Research Questions 1 and 2.  

Comparison of uncorrelated proportions between fifth- and eighth-grade students, male and 

female fifth-grade students, and male and female eighth-grade students addressed Research 

Questions 3, 4, and 5.   

The open-ended portion of each of the survey items provided qualitative data to 

address research question 6, and provided more information regarding the thinking behind 

each dichotomous response in Survey Items 1 through 9.  These data were analyzed for each 

survey item for male and female parents, and male and female students.  Qualitative data 

were then analyzed by three main constructs: confidence, value, and enjoyment. 
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Findings 

Mothers and Their Children 

A comparison of responses from mothers and their children was used to address 

Research Question 1.  For eight of the nine survey items there were no statistical differences 

between the proportion of responses in which mothers answered positively and children 

answered negatively, when compared to responses where mothers answered negatively and 

children answered positively.  Only in Survey Item 5, I (need math–don’t need math) for 

hobbies because___, were significant differences found between the proportions of responses 

that were dissimilar between children and their mothers.  

Further examination of the data revealed that when responding to Survey Items 1 

through 8, mothers and their children responded similarly to dichotomous responses more 

frequently than they responded dissimilarly.  That is, it was more common to see mothers 

and their children both answer positively, or both answer negatively, when their responses to 

an item about mathematics attitude were compared.  Similar responses for mothers and their 

children to Survey Item 3 (construct of value), Survey Item 6 (construct of value), and 

Survey Item 8 (construct of confidence) were 85%, 80%, and 83%, respectively.  In 

determining the percentage of responses that were similar, the data used were the number of 

similar responses of parents and their children in relation to the total number of paired 

responses.  To clarify the difference between these two types of data one example follows.  

There was no significant difference in the dissimilar responses of mothers and their children 

in response to Survey Item 3, yet 85% of the responses are similar.  The difference between 

correlated proportions for this survey item compared the number of responses in which 

mothers answered positively and the children answered negatively (3), with the number of 
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responses in which the mothers answered negatively and the children answered positively 

(4).  Table 30 shows the similar responses of mothers and their children aggregated by 

gender of parent, construct, and survey item. 
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Table 30           

Percentage of Similar Responses for Mothers and Their Children: Reported by Survey Item and Construct of Attitude. 

 

 Confidence  Value  Enjoyment 

      n       n     n 

 Paired Responses 1 7 8   3 4 5 6   2 9 

             

 Negative/ Negative 6 1 3  1 4 7 0  8 6 

              

 Positive/ Positive 24 27 32  38 18 20 37  17 12 

 

Total Similar 

Responses  30 28 35   39 22 27 37   25 18 

 

Total Paired 

Responses 45 39 42  46 33 44 46  41 39 

 

Percentage of 

Similar Responses 67% 72% 83%  85% 67% 61% 80%  61% 46% 
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Fathers and Their Children 

Regarding Research Question 2, when analyzing the responses of fathers and their 

children, significant differences between proportions of dissimilar responses were found in 

responses to Survey Item 5 (construct of value), I (need math–don’t need math) for hobbies, 

because___. and Item 7 (construct of confidence), I find day to day math problems (easy–

difficult), because___.  No significant differences between proportions of dissimilar 

responses were found for any of the remaining survey items.    

As was seen in the responses between mothers and their children, there were more 

similarities between the responses of fathers and their children than there were dissimilar 

responses.  The two survey items that showed the greatest percentage of similarities were 

Item 3 (construct of value), where 86% of the responses were similar, and Item 6 (construct 

of value), where 86% of the responses were similar.  In the case of fathers and their children, 

it is Item 2 (construct of enjoyment) where there are more dissimilar responses (62%) than 

similar responses (48%).  For example, one father had the positive comment of, “it came 

easily to me when I was in school,” while his son responded negatively when he stated, “I 

don't like getting quizzes and tests back that I know I didn't do well on even though I studied 

hard.”    

Table 31 shows the similar responses of fathers and their children aggregated by 

gender of parent, construct, and survey item. 
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Table 31           

Percentage of Similar Responses for Fathers and Their Children: Reported by Survey Item and Construct of Attitude. 

             

 Confidence  Value  Enjoyment 

      n       n     n 

 Paired Responses 1 7 8   3 4 5 6   2 9 

             

 Negative/ Negative 0 0 0  1 4 1 1  1 4 

              

 Positive/ Positive 19 16 18  23 11 13 24  11 12 

 Total Similar Responses  19 16 18   24 15 14 25   12 16 

 Total Paired Responses 29 25 26  28 26 27 29  25 21 

 

Percentage of Similar 

Responses 65% 64% 69%  86% 58% 52% 86%  48% 76% 
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Students 

 Research Questions 3, 4, and 5 sought to find the differences in proportions of 

responses regarding attitudes of fifth- and eighth-grade students, male and female students in 

fifth grade, and males and females in eighth grade, respectively.  Based on the dichotomous 

responses to Survey Items 1 through 9, there were no significant differences between groups.   

 While the dichotomous responses did not reveal any differences between male and 

female students, the open-ended responses provide a somewhat different story.  It was not 

surprising that both male and female students pointed to grades in school to support their 

confidence or lack of confidence in their mathematics skills (Survey Item 1), but female 

students provided greater details when describing the underlying reasons for those grades 

than did male students.  More often than male students, females describe their understanding 

of mathematics, effort towards learning, and focus on their work to explain their thinking in 

the open-ended portion of their responses.  In addition, female students included classroom 

instruction and teaching style in their responses, putting some of the responsibility for their 

successes on the ability of the teacher.    

An important difference between male and female students was seen in the 

consistency of responses to all survey items regarding their confidence toward mathematics.  

Male students responded consistently (positive responses between 77% and 82%) when 

answering all survey items regarding confidence in mathematics (I know I am [good–not 

good] at math because___, I find math problems [easy–difficult] because___, I get [good 

grades–bad grades] in math because___,), yet female students’ responses varied within the 

construct.  Even though female students reported getting good grades (90%), only 72% 

believed they were good at mathematics, and only 58% found math problems easy.  These 
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results imply a disconnect between student self-efficacy and evidence of ability as seen 

through success in school. 

 There were more similarities between male and female students regarding the values 

of mathematics.  While both groups reported the importance of mathematics in their future 

work and the need for mathematics in school beyond math class (science class was the main 

focus in responding to this survey item), when asked about the application of mathematics to 

hobbies or sports positive responses declined.  A difference between male and female 

students was seen in their responses to the survey item regarding the use of mathematics in 

hobbies.  Sixty percent of female students recognized that mathematics was applied to the 

hobbies they pursued, yet only 36% of male students made that connection.  Overall, male 

and female students seem to have a view of the use of mathematics when focused on school 

and their future work, but have a greater difficulty connecting the use of mathematics to their 

hobbies and sports activities.   

 Another difference between male and females students was seen in the clarity of their 

responses.  Consistent throughout the survey, but most apparent when responding to why 

math is or is not their favorite class in school (Survey Item 2), female students were much 

more articulate in their answers.  Male students pointed most frequently to the fact that they 

were good at math or that math was boring.  They also included the fact that math was easy 

or fun, without tremendous elaboration.  While female students also reported that math was 

fun, easy, or boring, their most frequent explanation for why they did or did not like 

mathematics related to the way in which math was taught to them.  For example, one female 

student responded to Survey Item 2 by stating, “I don’t like to just sit and do problems.  I like 

to talk and discuss, and be more hands on.”  This response not only provided the reader with 
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an explanation for why the student did not like math class, but it showed the student 

understanding of her own learning style.   

A Comparison of Students and Parents 

 Some of the differences between male and female students were a mirror image of 

differences between male and female parents.  Male parents responded positively to all three 

items regarding confidence between 93% and 97% of the time.  Female parents did not 

respond as consistently.  Eighty percent of female parents reported having received good 

grades when they were in school, and 87% found day to day math problems easy, yet only 

67% of female parents saw themselves as being good at math.  As was seen with female 

students, many female parents reported receiving good grades in mathematics.  In addition, 

the differences between male and female students in their ability to articulate their reasons 

for their attitudes toward mathematics was also seen in male and female parents.  At times 

the range and depth of responses from male parents was more limited when compared to the 

responses from female parents. 

 In one case, female parent’s responses were similar to those of both male and female 

students.  When responding to Survey Item 1 regarding how they know they are good, or not 

good, at math, male parents provided support through their use of mathematics in their 

profession, but female parents most often cited the grades they received in school as proof of 

their ability, as did both male and female students.  This need of female parents for external 

proof of ability (grades), rather than having substantiation from the actual use of mathematics 

in their lives, is an interesting phenomenon.  Since children are currently in school, grades 

are used to validate their classroom performance in mathematics.  Apparently, subject matter 

grades continue to represent ability in mathematics for adult females while application of 
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these skills represents ability in mathematics for the adult males in this study.  What role do 

experience and gender play in the process of developing confidence in mathematical skills? 

 Notably, responses to many survey items by female parents included their ability to 

help their children in mathematics.  This was true across the constructs of confidence, value 

and enjoyment.  Comments included; “I know I am good at math because I can assist my 

children with their math homework,” “…I am a mom and need to help my kids,” and “I like 

someone else to do math-related chores because I do so much math at work. [I] am teaching 

my children how to do [mathematics].”  On the other hand, the responses from male parents 

did not include the idea of helping children in their explanations, but included the ideas of 

using mathematics at work.  

Constructs of Attitude 

 Confidence.  As stated earlier, there were differences between male and female 

responses regarding their confidence in mathematics.  Overall, male parents were more 

confident in their mathematical ability when compared with female parents, and male 

students were more confident than female students.  Males were more consistent in their 

responses to all survey items regarding confidence, while female responses varied depending 

on the item.  While both female parents and female students reported getting good grades in 

school, fewer described themselves as being good at math as compared to the males.   

 Value.  All groups viewed mathematics as being important and indicated that that 

math was necessary for work or for school-related subjects other than mathematics.  Male 

and female parents and students were less likely to relate mathematics to activities outside of 

work or school, such as for sports or hobbies.  Either the subjects in this study do not 

typically engage in sports or hobbies or they actually do not readily view the applications of 
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mathematics to these endeavors.  Even though today’s mathematics curricula have a strong 

focus on the everyday applications of mathematics in our world, many students have not 

made that connection to activities outside the core academic areas.  It is even more surprising 

that parents, who elaborate upon the day-to-day use of mathematics when responding to 

open-ended survey items, continue to have a limited view of how mathematics is used. 

 Enjoyment.  Overall, male parents and male students indicated greater enjoyment of 

mathematics than females (parents or students).  While female parents indicated more 

positive responses than negative responses to these survey items, the percentage of positive 

responses was not as great as their male counterparts.  Female students were fairly evenly 

split between positive and negative responses to both survey items regarding enjoyment, but 

male students had more positive responses than negative responses related to these questions.   

 The most interesting finding regarding the enjoyment of mathematics was the 

connection between enjoyment and confidence.  When responding to Survey Item 2 for 

parents, (I have always [liked-disliked] using math because __;) and for students, (Math is 

my [favorite–least favorite] class because___), approximately one third of female parents 

and male and female students, and 10% of male parents, made the connection between their 

confidence in mathematics and their enjoyment of mathematics.  When groups responded to 

Survey Item 9 for parents, ([I like to do–I like someone else to do] math related chores, such 

as balancing the checkbook, because __), and for students, (I do my math homework [first–

last], because __), 28% of male parents, 35% of female parents, 41% of male students, and 

50% of female students enjoyed mathematics more when they felt confident in their abilities 

to be successful, or enjoyed it less when they felt less capable.   
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Motivation 

 When examining the qualitative data, some patterns emerged that supported the view 

that students had control over their own learning.  An overview of the open-ended remarks 

indicated that while both male and female students attributed both internal and external 

causes (Weiner 1979, 1981, Weiner & Kukla, 1970) to their successes or failures in 

mathematics, there appeared to be differences between the groups.  Regarding their 

similarities, both male and female students described the effort they put into their 

understanding of mathematics, which is an internal locus of causality and also indicates a 

growth mindset (Dweck, 1986, 2006, Good & Dweck, 2005).  On the other hand, female 

students often remarked about their teachers to explain their success or failure in 

mathematics.  These types of responses represent an external locus of causality.  Male 

students did not include teachers or teaching method in their explanations, but used more 

examples depicting a fixed trait of knowing (Dweck, 2006).  Male student responses of “I 

know it,” or “I’m good at it,” indicated that they saw their mathematics abilities as fixed. 

Contrast and Comparison of Findings 

Theorists 

As presented in Chapter 2, the theories of Social Learning (Bandura, Ross, & Ross, 

1961), and The Ecological Model (Bronfenbrenner, 1979, 1999) supported the idea of 

parents as models for their children.  As asserted by Bandura, modeling means that children 

can learn from others without being taught directly.  This type of social learning takes place 

when one is attentive to what is being modeled, then that knowledge is retained for future use 

to guide the learner’s behavior.  Positive reinforcement for the learner, in response to the new 

learning, serves to prove the value of that learning.  Bronfenbrenner’s Ecological Model 
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(1979, 1999) shows how parents or caregivers are the primary models for children until they 

enter school, where they continue to be an important factor in modeling behavior. 

Parents Effect on Children’s Attitudes 

Parents are role models for attitudes toward mathematics, and children reflect their 

parents’ perceptions of them as mathematicians (Parsons, Adler, & Kaczala, 1982).  The 

study presented here supports the assertion that children reflect parents’ attitudes regarding 

their abilities in mathematics, and that there are similarities between parents’ own attitudes 

towards mathematics and that of their children.  This can be seen in both the quantitative and 

qualitative data collected in this research.   

Current parents’ attitudes toward mathematics were first developed when they were 

young students, in a time when mathematics was taught very differently (NCTM, 1989, 

2000).  Parents were not part of the change in mathematics pedagogy that has occurred over 

the last 20 years (Peressini, 1998, Remillard & Jackson, 2006).  The result is that anxiety 

may occur in parents (Latterell, 2005) when children bring work home that parents do not 

understand.  The open-ended responses from female parents represented the importance they 

placed on their ability to help their children with their mathematics homework.  The 

implications are that anxiety experienced by a parent may impact parental attitudes, thus 

influencing the attitudes of their children. 

Grade Level Differences 

There is evidence to support that changes from elementary to middle school in both 

school structure (Perkins & Gelfer, 1995) and child development (Rice & Dolgin, 2005, and 

Wingfield et al., 1991) contribute to a decline in students’ attitudes and interest, and an 

increase in anxiety related to mathematics (Frenzel et al. 2010).  The dichotomous responses 



 190 

 

from this study did not indicate a significant difference between the proportional responses of 

fifth and eighth graders.  Open-ended responses were examined by gender rather than grade 

level due to the limited number of respondents in each grade.   

Gender Differences 

There were no significant differences between male and female students in either fifth 

or eighth grade based on the quantitative data collected from this survey, yet the qualitative 

data supported the research indicating gender differences in the area of mathematics.  Gender 

stereotypes regarding the learning of mathematics favor males over females (Benbow & 

Stanley, 1980, Eccles, 1987, Spencer, 1999, Steel et al. 2002), regardless of performance 

(Jacobs, 1991).  Female self-perceptions related to mathematics have also been reportedly 

lower than those of same age males (Benbow & Stanley, 1980).  Research shows that even 

though girls performed well in mathematics and science as measured by school grades, girls 

reported a lower self-concept than boys (Kurtz-Costes et al., 2008).  This was also apparent 

in the present study in that even though 90% of female students reported getting good grades, 

only 72% saw themselves as being good at math, and only 58% viewed math problems as 

being easy.   

While not the focus of this study, issues regarding motivation emerged related to 

student attitudes.  Attribution theory states that people may attribute their successes or 

failures to different causes (Weiner, 1981).  The causes can be stable or unstable, internal or 

external, and be controllable or uncontrollable.  Some differences between male and female 

students began to emerge, supporting research indicating that females tended to attribute their 

successes to external forces (Wolleat et al., 1980), while males attributed their successes to 

an inherent ability. 
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When examining the qualitative data through the lens of Carol Dweck’s theory of 

Mindset (1986, 2006), it appears that the male students surveyed held a more fixed mindset 

regarding their ability in mathematics.  Males’ fixed view of their intelligence was 

demonstrated when they used phrases such as “know it,” or “good at it,” when referring to 

their ability in mathematics.  The results of this fixed mindset include a desire to do what is 

known to be achievable, and might indicate a difficulty in overcoming obstacles (Good & 

Dweck, 2005).   

Limitations of the Study 

There were a number of potential threats to the validity of this study.  Issues of 

instrumentation were the greatest limitation to internal validity.  The surveys Attitudes 

Toward Mathematics–Parent Survey (ATM-P), and Attitudes Toward Mathematics–Student 

Survey (ATM–S), were designed for this study.  Every effort was made to provide content 

validity as well as test-retest and inter-rater reliability (Gall, Gall, & Borg, 2007).  Responses 

to Survey Item 9 indicated that subjects did not always address the statement as it was 

intended.  Open-ended responses clarified the subjects’ attitude toward mathematics as it 

related to the construct of enjoyment.     

As in most studies using open-ended responses, research bias may impact the 

analyses of the responses (Gall, Gall, & Borg, 2007).  When analyzing the qualitative data, 

key words from the responses were used in the coding of that data.  Effort was made to 

diminish bias through the use of this inductive analysis (Lincoln & Guba, 1985) and through 

inter-rater consistency.   

Another threat to external validity was the limited number of subjects responding to 

the survey.  The survey was distributed to fifth- and eighth-grade students from a narrow 
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socioeconomic group in a small New England town.  In addition, there was a low rate of 

return (7%) due to the time the survey was distributed, and the limited follow-up 

(Yammarino, Skinner, & Childers, 1991).  The surveys were distributed via mail to fifth and 

eighth grade students and their families as the school year was winding down, and both 

groups of students were preparing to move on to a new school in the fall (fifth grade students 

moving to middle school and eighth grade students moving to the high school).  In addition, 

due to the large number of families invited to participate, individual contact for follow-up 

was prohibitive.  A smaller target group with more personal additional contacts may yield 

different results for future research.  Though there was a low rate of return, a broad range of 

respondents was expected due to the fact that this was an anonymous survey.  

While both dichotomous and open-ended responses were obtained from this survey, a 

broader collection of information from these subjects over time would enhance the validity of 

this study. 

Implications 

This exploratory study provided information about the similarities and differences in 

the attitudes toward mathematics of parents and their children, and male and female students 

in fifth and eighth grade.  Indicators of academic success include parent involvement 

(Hoover-Dempsey & Sandler, 1995) and attitudes toward school (Samuelsson & Granstrom, 

2007).  More specifically, the findings of this study could have an impact on students’ 

mathematics education.   

The results of this study show that female parents value being able to help their 

children with their mathematics.  Female parent responses included concern about their 

ability to keep up with the mathematics work their children bring home from both elementary 
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and middle school.  These responses indicated that female parents value mathematics, but 

may lack confidence in their own abilities to be of assistance to their children.  According to 

Katz (1960), attitudes not only reflect our deeply held values, but they help us to avoid 

conflicts.  For female parents these two functions seem to produce anxiety because their lack 

of confidence in their own capabilities interferes with their ability to support  their children.  

If parents are modeling attitudes for their children, what are we doing to support parent 

understanding and skills related to  what is going on in mathematics classes today in an effort 

to improve parents’ attitudes toward mathematics?  These findings indicate the need for a 

greater connection between schools and families.  Through that connection resources can be 

provided for parents to help them feel more confident in their abilities to help their children.  

An interesting and important difference between male and female students is in their 

confidence regarding their abilities in mathematics.  Males had consistently higher 

confidence regarding their ability in mathematics as evidenced by remarks they made about 

having high grades while contributing  low effort.  This observation applied to male parents 

and male students.  On the other hand while female students commented about their abilities 

in mathematics through the attainment of good grades, they were less likely than their male 

counterparts to see themselves as competent in the subject.  These results imply that male and 

female students have a fixed mindset regarding their abilities in mathematics.  As stated 

earlier, students with a fixed mindset believe they either have, or do not have, ability, rather 

than the belief that hard work and consistent effort will produce improved skills.  Teachers 

have the ability to support a growth mindset in the ways in which they respond to students 

about their achievement and in the way they value effort (Dweck, 1986, 2006).    
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The differences in confidence between males and females are seen in parents as well 

as in students.  Female parents are, overall, less confidenct in their mathematical abilities 

than male parents.  Just as was seen in their children, fewer female parents believed they 

were good in math even though they found math problems easy and they reported receiving 

good grades in school.  In addition, when supporting their responses to Survey Item 1, I know 

I am (good – not good) at math because___, female parents supported their dichotomous 

responses most frequently by referencing the grades they received in school.  Male parents, 

on the other hand, supported their dichotomous responses most frequently by referencing 

their use of mathematics in their work environment.  These findings indicated that male and 

female parents have a different view of themselves in the world of mathematics, supporting 

the sterotype that males are better mathematicians than females (Benbow & Stanley, 1980, 

Eccles, 1987, Steele, James, & Barnett, 2002).  The persistence of these gender stereotypic 

beliefs in our society indicates the need for a shift the thinking of females, both at home and 

at school. 

Finally, findings from this study indicated that, while all groups valued the 

importance of mathematics, there seemed to be a disconnect between the importance of 

mathematics in work and school, and the use of mathematics in other areas of their lives.  

Students had difficulty making the connection to the use of mathematics in sports and 

hobbies, and when they did, the connections were focused greatly on the most basic 

applications, such as scorekeeping and measurement.  As teachers and parents it is important 

that we make those connections explicit.  Within the structure and confines of school, 

mathematics is taught in math class, from a math book.  It is not surprising then that students 

judge their understanding and ability to use mathematics based on a grade on a test, or the 
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level of mathematics achieved.  Female parents also regarded the grades they earned in 

school as the most important indicator of their ability in mathematics, even though they were 

not currently in school.  To make those important connections to the use and impact of 

mathematics in our world, it may be necessary to refocus the attention of students, 

encouraging them to see the impact of mathematics in everything we do. 

As educators our focus must be on the child, yet we cannot ignore the impact of the 

parent on the child’s learning.  This study provides direction for educators to help shift the 

attitudes of their students to understand the value of effort.  The results of this research also 

direct our attention to supporting parents in an effort to reduce their math anxiety, where it 

may exist.  Research conducted by Wilkins and Ma (2003) indicated that teachers could have 

a positive impact on the attitudes of their students.  Teachers model their beliefs and values 

in regards to mathematics with their words and actions.   School support of parents as 

partners in learning can help to shift parental attitudes and ultimately have a positive impact 

on the attitudes of their children.   

Suggestions for Future Research 

There is a great deal of research available on the attitudes of students toward 

mathematics (Parsons et al., 1982, Samuelsson & Granstrom, 2007) but little connecting 

parents’ attitudes regarding their own use and ability in mathematics and the impact of those 

attitudes on the attitudes of their children.  The findings of this study revealed that children 

mirrored some of the attitudes of their parents regarding mathematics.  Further research is 

warranted to establish deeper understanding of these connections and identify the specific 

constructs of attitude that are most impacted.   
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Once these connections have been established, future research may be necessary to 

determine how to improve parents’ attitudes toward mathematics.  Teachers and schools do 

not work in a vacuum, but are part of a larger system including parents and the community.  

Based on prior research and the results of this study, helping improve the attitudes of parents 

can improve the attitudes of their children regarding mathematics.  The question remains as 

to how to support parents so that they can effectively support their children. 

Based on the results of this research, a broader, long-term study seems warranted.  A 

longitudinal study, beginning in elementary school and extending through high school, would 

provide important data to further understand how student attitudes toward mathematics 

change over time.  In addition to parents and students, the inclusion of teachers in this study 

would add another layer of understanding how students develop their attitudes toward 

mathematics, and how these attitudes can be improved. 

Finally, this study supports further research regarding the connection between 

motivation and attitudes.  In their open-ended responses, some students indicated how they 

saw themselves as learners, showing recognition of the power they have to impact their own 

learning.  How does student perception regarding the ability to learn mathematics, be it stable 

or unstable, controllable or uncontrollable, impact their attitudes?  Do students believe they 

can grow in their learning, or do they see themselves as defined by the fixed abilities they 

possess?  It seems that these issues would all impact a student’s attitude toward mathematics, 

and their belief in their ability to learn.   

Summary 

Chapter 5 of this dissertation provided a summary of the present study.  Subjects 

completed the surveys Attitudes Toward Mathematics–Parent Survey (ATM-P), and The 
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Attitude Toward Mathematics–Student Survey (ATM–S), after which a comparison was made 

between the correlated responses of parents and their children, and uncorrelated responses of 

males and females in fifth and eighth grade.   

The hypotheses regarding Research Questions 1 and 2 were supported by this study.  

The findings of this study indicated that there were similarities between the attitudes of 

parents and their children.  The hypotheses for Research Questions 3, 4, and 5 were not 

upheld by this study based on the dichotomous responses to student survey items.  On the 

other hand, open-ended responses by students presented differences between male and 

female students.  The differences between the dichotomous and open-ended responses 

indicate a need for further study. 

Further study may bring to light ways to support parents in an effort to improve their 

attitudes toward mathematics, which may translate to improved attitudes in their children.  In 

addition the impact of motivation on attitudes toward mathematics should be addressed.   

It is imperative that our educational system contributes to the creation of 

mathematicians.  Research has shown that attitudes toward mathematics have an impact on 

one’s ability to learn, and the desire to achieve.  The data presented here provided a direction 

for study to support students and their parents toward this goal. 
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Attitudes Toward Mathematics 

Parent Survey 

Please complete all questions: 

Gender: Male  Female 

Age:  __________ 

Circle the correct word or words in the parenthesis, then complete the statement on the 

lines provided. 

 

1. I know I am (good–not good) at math because 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

___________________________________________________________________________

__________________________________________________________________ 

 

2. I have always (liked–disliked) using math because 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

__ 

 

3. I (need math–don’t need math) for work, because 

___________________________________________________________________________

_ 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 

4. I (need math–don’t need math) for sports, because 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 

 

5.I (need math–don’t need math) for hobbies, because  
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___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 
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6. Math (is–is not) important to me because  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

 

7. I find day-to-day math problems (easy–difficult) because  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____ 

__________________________________________________________________________ 

 

8. When I was in school I got (good grades–bad grades) in math because  

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____ 

__________________________________________________________________________ 
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9. (I like to do–I like someone else to do) math-related chores, such as balancing the 

checkbook, because 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 

10. Please use this space to tell me anything else about your thoughts and feelings about 

mathematics. 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____ 

__________________________________________________________________________ 

Thank you for your participation. 

Please return in the enclosed envelope to: 

Holli Levy 
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57 Mountain View Drive 

Brookfield, CT  06804 
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APPENDIX B: 

Attitudes Toward Mathematics Student Survey 
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Attitudes Toward Mathematics 

Student Survey 

Please complete all questions: 

Gender: Male  Female 

Grade: Five  Eight 

Age:  __________ 

Circle the correct word or words in the parenthesis, then complete the statement on the 

lines provided. 

 

1. I know I am (good–not good) at math because 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

___________________________________________________________________________

___________________________________________________________________________ 

 

2. Math is my (favorite–least favorite) class because 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

___________________________________________________________________________

__ 

3. I (need math–don’t need math) for subjects other than math at school, because 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________ 

4. I (need math–don’t need math) for sports, because 

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____ 
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5. I (need math–don’t need math) for hobbies, because 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

6. Math (will–will not) be important to me when I grow up because 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 

 

7. I find math problems (easy–difficult) because  

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

_____ 

__________________________________________________________________________ 

 

8. I get (good grades–bad grades) in math because 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___ 

9. I do my math homework (first–last), because 

___________________________________________________________________________

___________________________________________________________________________

_ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

__ 
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10. Please use this space to tell me anything else about your thoughts and feelings about 

mathematics. 

__________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____ 

 

Thank you for your participation. 
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APPENDIX C: 

Parent Consent Form Fifth Grade 
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WESTERN CONNECTICUT STATE UNIVERSITY 

Parent Information Form to Participate in a Research Study 

 

 

Dear Parent or Guardian, 

 

I am a fifth grade teacher at Veterans Park Elementary School in Ridgefield, CT.  I am 

currently enrolled in the doctoral program for Instructional Leadership at Western 

Connecticut State University.  This program requires that I design and implement a 

dissertation research study. 

 

The purpose of this study is to examine attitudes toward mathematics of both students and 

their parents.  A ten-item survey for both parents and your fifth grade child is enclosed in this 

envelope.  The surveys are confidential, and they will be coded to connect parents and their 

children. 

 

This research study has been reviewed and approved by Western Connecticut State 

University’s Institutional Review Board, and by the Ridgefield Superintendent and Assistant 

Superintendent.  It is hoped that the results of this study will help teachers, school 

administrators, and educational policy makers better understand student attitudes toward 

mathematics. 

 

Participation in this study is completely voluntary.  You are free to withdraw your child from 

the study at any time.  Participation or nonparticipation in this survey will have no adverse 

effect on students’ grades, or in any other way.  All information is completely confidential. 

 

If you have any questions, please contact me via e-mail at hlevy@ridgefield.org or phone at 

(203 470–2988. 

If you agree to participate in this study, and to have your child participate in this study, 

please sign the attached statement and return it with the completed surveys in the enclosed 

envelope by June 7, 2009.  

 

Sincerely 

 

Ms Levy 

___________________________________________________________________________

_____ 

Student Participation 

I ________________________________, the parent/legal guardian of the student minor 

below, acknowledge that (printed name of parent or guardian)     the researcher has explained 

to me the purpose of this research study, identified any risks involved, and offered to answer 

any questions I may have about the nature of my child’s participation.  I voluntarily consent to 

my child’s participation.  I understand all information gathered during this project will be 

completely confidential. 

Student/Minor’s Name: _________________________________________________ 

 

mailto:hlevy@ridgefield.org
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Signature of Parent or Guardian: ____________________________________  Date  

__________ 

 

Parent Participation 

I acknowledge that the researcher has explained to me the purpose of this research study, 

identified any risks involved, and offered to answer any questions I may have about the 

nature of my participation.  I voluntarily consent to my participation.  I understand all 

information gathered during this project will be completely confidential.  I am over eighteen 

years of age. 

 

Signature: 

___________________________________________________________Date____________

__ 
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APPENDIX D: 

Parent Consent Form Eighth Grade 
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WESTERN CONNECTICUT STATE UNIVERSITY 

Parent Information Form to Participate in a Research Study 

 

Dear Parent or Guardian, 

 

I am a fifth grade teacher at Veterans Park Elementary School in Ridgefield, CT.  I am 

currently enrolled in the doctoral program for Instructional Leadership at Western 

Connecticut State University.  This program requires that I design and implement a 

dissertation research study. 

 

The purpose of this study is to examine attitudes toward mathematics of both students and 

their parents.  A ten-item survey for both parents and your eighth grade child is enclosed in 

this envelope.  The surveys are confidential, and they will be coded to connect parents and 

their children. 

 

This research study has been reviewed and approved by Western Connecticut State 

University’s Institutional Review Board, and by the Ridgefield Superintendent and Assistant 

Superintendent.  It is hoped that the results of this study will help teachers, school 

administrators, and educational policy makers better understand student attitudes toward 

mathematics. 

 

Participation in this study is completely voluntary.  You are free to withdraw your child from 

the study at any time.  Participation or nonparticipation in this survey will have no adverse 

effect on students’ grades, or in any other way.  All information is completely confidential. 

 

If you have any questions, please contact me via e-mail at hlevy@ridgefield.org or phone at 

(2030 470 – 2988. 

If you agree to participate in this study, and to have your child participate in this study, 

please sign the attached statement and return it with the completed surveys in the enclosed 

envelope by June 7, 2009.  

 

Sincerely 

 

Ms Levy 

___________________________________________________________________________

_____ 

Student Participation 

I ________________________________, the parent/legal guardian of the student minor 

below, acknowledge that (printed name of parent or guardian)          the researcher has 

explained to me the purpose of this research study, identified any risks involved, and offered 

to answer any questions I may have about the nature of my child’s participation.  I voluntarily 

consent to my child’s participation.  I understand all information gathered during this project 

will be completely confidential. 

 

Student/Minor’s Name: _________________________________________________ 

 

mailto:hlevy@ridgefield.org
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Signature of Parent or Guardian: ____________________________________   Date 

________ 

 

Parent Participation 

I acknowledge that the researcher has explained to me the purpose of this research study, 

identified any risks involved, and offered to answer any questions I may have about the 

nature of my participation.  I voluntarily consent to my participation.  I understand all 

information gathered during this project will be completely confidential.  I am over eighteen 

years of age. 

 

Signature: _______________________________________________________ 

Date__________ 
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APPENDIX E: 

Student Information Form  
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WESTERN CONNECTICUT STATE UNIVERSITY 

 

Student Information Form to Participate in a Research Study 

 

 

Dear Student, 

 

My Name is Ms Levy.  I teach fifth grade at Veterans Park Elementary School in Ridgefield, 

CT.  I am also a student at Western Connecticut State University.  I would like you to be a 

part of an exciting study I am doing to learn more about students like you. 

 

I am studying the attitudes of students and their parents towards mathematics.  To do this I 

would like you to answer a ten-item survey.  In this survey you will have an opportunity to 

tell about your thoughts and feelings about math.  There is also a survey for your parents to 

complete. 

 

When this study is complete I hope it will help educators understand how their students feel 

about math, and how we can help them.  

 

I will not use your name in the study.  I will use numbers instead of names.  All of the 

information will be kept private. 

 

You will be a volunteer for the study.  If you have any questions, please ask by sending me 

an e-mail at hlevy@ridgefield.org. 

 

If you would like to be in my study, please write your name here: 

 

Print Name: __________________________________________ 

 

Signature: ___________________________________________ Date: __________ 

 

 

Thank you, 

 

 

Ms Levy 

 

 

mailto:hlevy@ridgefield.org

