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ABSTRACT

The purpose of this study was to determine the extent

to which gender differences exist in student attitudes

toward mathematics and in their performance in mathematics

at the Grade Seven and Eight level. The study also

questioned how parents influence the attitudes of this grade

level of male and female students toward mathematics.

Historically, the literature has demonstrated gender

differences in the attitudes of students toward mathematics,

and in parental support for classroom performance in

mathematics. This study was an attempt to examine these

differences at one senior public school in the Peel Board of

Education.

One hundred three Grade Seven and Eight students at a

middle school in the Peel Board of Education volunteered to

take part in a survey that examined their attitudes toward

mathematics, their perceptions of their parents' attitudes

toward mathematics and support for good performance in the

mathematics classroom, parental expectations for education

and future career choices. Gender differences related to

performance levels in the mathematics classroom were

examined using Pearson contingency analyses. Items from the

survey that showed significant differences involved

confidence in mathematics and confidence in writing

mathematics tests, as well as a belief in the ability to
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work on mathematics problems. Male students in both the

high and low performance groups demonstrated higher levels

of confidence than the females in those groups. Female

students, however, indicated interest in careers that would

require training and knowledge of higher mathematics.

Some of the reasons given to explain the gender

differences in confidence levels included socialization

pressures on females, peer acceptance, and attribution of

success. Perceived parental support showed no significant

differences across gender groups or performance levels.

Possible explanations dealt with the family structure of the

participants in the study.

Studies that, in the past, have demonstrated gender

differences in confidence levels were supported by this

study, and discussed in detail. Studies that reported on

differences in parental support for student performance,

based on the gender of the parent, were not confirmed by

this study, and reasons for this were also discussed.

The implications for the classroom include: 1) build

on the female students' strengths that will allow them to

enjoy their experiences in mathematics; 2) stop using the

boys as a comparison group; and 3) make students more aware

of the need to continue studying mathematics to ensure a

wider choice of future careers.
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CHAPTER ONE: THE PROBLEM

Introduction

This is a study of Grade Seven and Eight students

currently enrolled in the Peel Board of Education and their

beliefs and attitudes regarding mathematics. The students

were given a paper and pencil survey within their normal

mathematics classroom. The survey examined the students'

perceptions of parental attitudes and support for their

performance in class and for their future career

aspirations. Students' names were attached only temporarily

to the surveys, to allow a correlation of the survey results

to their classroom performance in mathematics. This was

measured by an average of their marks across the three terms

of the academic year, 1991-1992. Grade Four CCAT scores

were also averaged for the high, middle and low performance

groups in order to discuss intelligence as a possible factor

regarding the survey results. Gender differences in

attitude, class performance and perceived parental attitudes

have been examined. Also, correlations have been questioned

between these measures and the classroom performance of the

students

.

Background of th« Problwn

The mathematics classroom has traditionally been r

perceived as a male-dominated area, a trend which becomes
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apparent in the intermediate grades. The literature,

especially in the last 20 years, has explored this issue,

and offers many explanations for this phenomenon.

Socialization, acceptance by peers, family background and

support systems, teacher and school expectations are only

some of the theories offered by researchers to explain the

discrepancies found between female students' proven

abilities in mathematics and their performance levels. In

light of the fact that educators have been made aware of

this problem, very little has been accomplished at the

school studied in this research to help alleviate the

differences between the sexes, to allow girls the freedom

and confidence to excel in mathematics.

Statement of the Problem Situation

This thesis examines gender differences in the

relationship of student attitudes to mathematics and their

school performance in mathematics. Perceived parental

influence on these attitudes has also been examined.

Purposa of tha Study

The purpose of this study is to determine the extent to

which gender differences exist in student attitudes toward

mathematics and in their performance in mathematics at the
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Grade Seven and Eight level. The study also questions how

parents influence the attitudes of this grade level of male

and female students toward mathematics.

Questions to be Answered

There are two research questions:

1. What gender differences exist in the attitudes of both

students and their parents regarding the students'

performance in the mathematics classroom at this grade

level?

2. What is the relationship between student performance in

the Grade Seven and Eight mathematics classroom and the

attitudes and beliefs held by that student and his/her

parents?

Many related sub-questions are addressed in the study:

a) Do students at this grade level feel that parents

have different aspirations and expectations for

their performance in the classroom and for future

career choices, based on their gender or that of

the parent?

b) Do students in both gender groups see mothers and

fathers as being equally supportive of good

mathematics performance?
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c) Do boys and girls have similar attitudes toward

mathematics?

d) What is the relationship between attitudes and

performance for girls and for boys?

Rationale

Interest in the topic of the attitudes and beliefs held

by young female students toward mathematics and science

began with my assignment to a senior public school four

years ago as the math and science teacher for Grades Seven

and Eight. I found out very quickly, to my amazement, that

the girls often had an attitude of helplessness, regardless

of their proven ability, when it came to their performance

in my classroom. This initially led me to investigate ways

and means to improve self-concept within the classroom,

through a variety of approaches to foster equity of the

sexes in a traditionally male-dominated area of the

curriculum.

Eventually, my research led me to examine the attitudes

held by the students, and those attitudes held by the role

models and significant others within the lives of my

students. From the literature, it is very clear that there

are many influences on the attitudes held by students, but

perhaps one of the more potent sources comes from the home

environment, specifically from the parents. There are many
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studies done, to date, that examine the effects of parental

attitudes on those of their children regarding mathematics,

but it is my wish to examine this at a local level. A

recent board-wide survey conducted by Khan, Norrie and

Favaro (1991) of the Peel Board of Education only briefly

examined the role of parents in the development of attitudes

toward mathematics. It is my purpose to study this in

greater detail.

Importanca of th« study

Currently, our staff is involved in creating growth

strands to assist in the evaluation of students' progress in

all areas of the curriculum. This is to reduce the

subjectivity of evaluation and to create a standardized

language to be used in reporting to the parents, the

students, and when dealing with professional colleagues.

The results from this study will provide some insight and

inspiration for the developments of growth strands that will

enable teachers to consider student attitudes toward

mathematics. An evaluation of students' attitudes using

such growth strands will be communicated to parents in the

normal reporting procedures.





Definition of Terms

The following represents a brief summary of terms found

in this report:

1. Classroom performance : The student's effort,

attitude and work in the classroom that is evaluated by

his/her teacher in that subject area and recorded three

times a year in term reports. High performance is

defined as a grade of A or B, middle performance as a

grade of C, while a low performance is a D or E.

2. Gender differences : Those differences found in

attitude or performance that are statistically

significant when chi-square analyses are performed,

after the data are sorted according to the gender

groups female and male. - ^

3. Parents' occupations : This is approached in the

survey by asking the student which occupation his/her

mother/ father has held for most of his/her life.

Responses were grouped according to Coleman's (1966)

occupational categories, which are summarized in

Appendix A.
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Scop* and Dallmltations of th« Study -^

-

i

There are several assumptions and limitations connected

with the study. First, and foremost, performance was

measured by term grades assigned to the students. These

grades were based on class tests, independent study,

collaborative group work, problem-solving abilities,

in-class assignment, homework, participation and preparation

for class. Grades were assigned three times during the

school year, and all three grades have been used for the

purposes of this study to allow a fuller picture of the

students' performance throughout the year. The final term

mark covers material from that term only. It is not a mark

for the entire year. It is believed that, by using all

three term marks, any changes in performance due to illness

or changes in effort were absorbed in the averaging of

marks.

A second, related limitation concerns the fact that

three different mathematics teachers are involved in the

study and, therefore, represent three different approaches

to evaluating student performance. This can only be dealt

with by stating that the school philosophy dictates that

each student is evaluated on a variety of measures, as

described earlier; therefore, the teachers involved are

utilizing all means of evaluation. *'
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Another limitation is that cultural differences have

not been directly explored in this study, even though such

differences may be a factor in the issues explored and could

be a focus for further research. English is assumed to be

the first language of all participants in the survey, as

there are only eight students in the entire population who

are enrolled in the English as a Second Language programme.

A further limitation is found in the fact that students

reported their perceptions of their parents' attitudes

toward mathematics. Parents were not contacted directly in

this regard.

Limitations also result from the sample used for the

current study. Since convenience sampling has been used,

generalizations are not possible beyond the population

examined. The available sample was also biased by the fact

that it is a volunteer sample and, as such, did not

adequately represent the general population. Results do not

necessarily apply to the general population, since over half

of the students refused to participate.

A related limitation to the sample size is noted in the

fact that some of the cells in the data analysis have values

of less than five. In the contingency analysis, this would

affect the chi square value, which in some cases, may lead

to an inaccurate significance. This could be corrected in

future research by using a blanket survey of the entire

school population, rather than using a volunteer sample.
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Since there is no data on those students and their

parents who did not take part in the survey, care needs to

be taken in interpreting the findings.

Despite these limitations, there are certain strengths

found in this study. First, although students are being

evaluated by several different teachers, their term marks

are based on many different measures of their growth in the

mathematics classroom. This provides a strong basis for

their assessment, rather than a system that only uses test

and examination marks. This is in accordance with the

philosophy of our school that insists on the evaluation of

the students in a variety of ways, to allow each student to

find success across the curriculum.

Secondly, as I am very familiar with all of the

participants, I feel that the results I gain from this

survey are a better representation of the students'

attitudes toward mathematics and of their perceptions of

their parents' attitudes.

Finally, this study represents an interest of mine for

the last four years. My knowledge of the literature related

to gender differences in the mathematics classroom provides

a solid basis for this study. I also have many years

experience with this particular age group of students which

enables me to understand more fully the results from my

work.





Dissemination

Results and conclusions from this study have been made

available to staff within the school through a presentation

at a regular staff meeting. Results have also been made

available to any parents and students requesting the

information through a newsletter summarizing the highlights

of the study.

Outline of Remainder of Document

In chapter two, the related literature is examined to

provide a background to this study. The research has been

classified under the following headings: biology and

socialization issues, self-esteem, classroom behaviours and

environment, and parental influences.

Chapter three describes, in detail, the methodology and

procedures used in this study. The instrumentation, the

selection of subjects, a description of the research method

and the methods used to analyze the data are provided. A

full account of the pilot study is also given. The final

part of the chapter covers the assumptions and limitations

of the study.

Chapter four is a detailed examination of the data from

the study. Results from contingency analyses of the data

for significant differences in gender and classroom
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performance of the student are discussed. Tables are

provided for all significant findings.

Finally, chapter five discusses the conclusions of this

study, based on the findings in chapter four. Implications

for practice, theory and further research are also

discussed.

*^





CHAPTER TWO: REVIEW OF RELATED LITERATURE

Overview

This chapter examines the literature surrounding the

issue of gender differences in the classroom. The research

has been grouped into the following categories: biology

versus socialization issues, self-esteem, classroom

behaviours and environment, and parental influences.

Review of the Literature

Canada has long been noted as a country rich in human

and natural resources. Over the years, we have managed to

maintain a high position as one of the world's most

privileged and productive nations in the international

marketplace. Our standard of living, up until fifteen years

ago, ranked second in the world. Currently, however, we

have slid to seventh position among industrialized nations,

and experts are predicting a further decline in the near

future. One of the main reasons given for this decline is

the fact that Canada is grossly under represented in

scientists, engineers and technicians. Women, sadly enough,

comprise a very small portion in these career choices

(MacKay-Lassonde, 1989)

.

No longer can a woman expect to work up until the time

of marriage and child bearing. Single women today can
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expect to work as long as forty-five years, while married

women may work as long as twenty-five years outside the home

(MacKay-Lassonde, 1989) . This sociological trend, combined

with the ever increasing technological demands of the

workplace, require that women receive more education in what

was once considered the non-traditional areas of mathematics

and science.

Mathematics has become a major filter factor in today's

society. It is very effective on screening out those from

many career opportunities as our world becomes more highly

technological. Mathematics, especially, is required for

most post-secondary education. Females are not pursuing

mathematical and technological courses as often as males

and, consequently, are restricting career choices (Rekdal,

1984) . This is reflected in the statistics that show that

only five percent of American scientists are women, and less

than five percent of professional engineers are women

(Campbell, 1986).

Females, for a variety of reasons, have traditionally

avoided the male-dominated area of mathematics. This is

demonstrated as early as the elementary school years, where

girls participate less and achieve less in this curriculum

area. There are a variety of reasons given in the

literature for this phenomenon. Terms such as math anxiety

and math avoidance are familiar to teachers and

administrators. Many of girls' disadvantages in mathematics
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are thought to stem from socialization differences in the

early years. They are encouraged to play with toys that

foster socially acceptable behaviours, and to take on a

passive, dependent and affillative role. Boys, on the

other hand, are encouraged to be active, competitive, to

take risks, explore their environment, and to use space in

their games and activities (Carss, 1984; MacPherson and

Tobin, 1988; Spigel, 1985):

Children have a sense of belonging to one sex or the

other from an early age, with the family, school and

peer group being the primary contexts in which gender

identity is established. The most critical years are

from 4 to 8; so, by the time girls come to school, they

have already accepted sex-role stereotyping to some

degree. . .development is often limited by expectations

of what is appropriate or possible to their sex.

(Stapleton, 1984, p. 21)

The purpose of this literature review is to focus on

adolescent girls and the mathematics classroom. The

following areas of research as reported in the literature be

examined: biological versus socialization issues,

self-esteem and its relationship to achievement, classroom

behaviours and environment, and parental influences.





Biology versus Socialization Issues

Traditionally the belief was held that physical

differences exist between the male and female brain, leading

to the male being superior in spatial tasks, a necessary

component to mathematical success. Recently some

neurologists have proposed that the exposure to testosterone

during fetal life often leads that child to mathematical

giftedness. Since male children are exposed to testosterone

more often than females, it would be expected that more male

students are mathematically superior (Hensel, 1989)

.

MacPherson and Tobin (1988) argue that no clear

conclusions can be drawn from research on physical

differences of the brain, as any differences found are very

small, and much of the research was done with brain damaged

individuals. They also point out that the "slight

superiority of the ^average' boy over the ^average' girl

does not mean that all boys are superior to all girls"

(MacPherson and Tobin, 1988, p. 10). They contend that,

rather than pointing to biological reasons for any gender

differences, socialization plays the key role.

This is supported by Fennema and Sherman (1977) who

found that gender differences were small in mathematics

achievement and spatial visualization tasks, and results

often overlapped. Low spatial visualization tasks may be

more debilitating to girls' achievement in problem solving
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tasks than boys, but intrasex differences found were larger

than the intersex differences. They caution that educators

must never believe that all girls use spatial visualization

skills less appropriately than boys (Fennema and Tartre,

1985) . The pattern of differences "strongly suggests the

influence of sociocultural forces" (Fennema and Sherman,

1977, p. 69), and Fennema suggests that the "long accepted

beliefs" (p. 69) held on gender differences in mathematics

must be reevaluated. When gender differences are found to

exist in mathematical ability, females fail to perform as

well as males in problem solving tasks. One explanation

suggests that boys may have more access than girls to

problem solving situations beyond the mathematics classroom,

creating higher levels of achievement in this area. The

mathematics curriculum must be adjusted to place a greater

emphasis on teaching problem solving skills, "both because

it is an important area of mathematics and because it is an

issue of gender equity" (Hyde, Fennema and Lamon, 1990, p.

151) .

Gender-role socialization, of course, is a cultural

phenomenon, not necessarily a consistent force

internationally. In a study reported by Hanna (1988),

adolescents from 18 countries were tested in several areas

of mathematics. Any gender differences among the 13-year-

olds' mathematical abilities varied from country to country,

and were very small. The research concludes that
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differences are, therefore, due to "out-of-class experiences

and to psychosocial process rather than to biological

differences" (Hanna, 1988, p. 20).

This Is supported by Gllllgan (1989, cited In Prose,

1990) who states that once girls reach adolescence, they

come up against the "wall of Western culture," which causes

them to "hide and protect what they know" (p. B4) . Up until

this age, girls generally are very confident and clear

thinking In what they hope to achieve In life (Prose, 1990)

.

In fact, up until Grade Six, both boys and girls report

positive mathematics attitudes. By Grade Six and Seven,

however, girls begin to show a decrease In their confidence

In mathematics and an emergence of more negative mathematics

attitudes (Boswell and Katz, 1980; Reyes and Padllla, 1985).

Peer acceptance becomes a major Issue for this age group,

and academic success Is not a vehicle to social success.

Consequently, many young adolescent girls become less

concerned with their performance in school (Eder, 1985)

.

8«lf-Esteem

For the purposes of this section, some definitions

should be clarified before proceeding. The term

self-concept refers to the "collection of personal

attributes by which an individual describes or characterizes

the self" (Beane and Lipka, 1979, p. 39). Self-esteem, on
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the other hand, refers to the "relative value one attaches

to the self-concept descriptors" (Beane and Lipka, 1979 p.

39) . In other words, self-concept is the description of

oneself, while self-esteem is the value attached to that

description.

A very large portion of the literature is concerned

with the self-esteem held by both sexes in the mathematics

classroom, and how this is related to achievement. In a

study performed by Robison-Awana, Kehle and Jenson (1986)

,

three groups of Grade Seven boys and girls were asked to

answer an inventory designed to measure their self-esteem.

They were asked to do this twice: once as themselves, and

the second time as they thought a member of the opposite sex

might answer. They found four significant results: 1)

There is a rise in self-esteem connected to increased

academic achievement; 2) Boys reported higher self-esteem

ratings than girls; 3) Both sexes credited the boys with

higher self-esteem ratings; and 4) Academically superior

girls, who were the exception, rated themselves higher in

self-esteem than the boys.

Several explanations are offered by the authors for

this exception. They feel that academically superior girls

have more masculine or androgynous characteristics

(Robinson-Awana, et al., 1986). This is supported in a

study by Miller and Bizzell (1984) who found that girls who

scored higher on masculinity scales, that is they were more
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autonomous and Independent than girls with lower masculinity

scores, also had higher self-esteem scores and higher

educational goals for themselves. These girls have learned

to attribute their success internally to their ability and

skills, a trait exhibited by the boys. This is in contrast

to average functioning females who ascribe their success to

external factors, such as luck (Robison-Awana, et al.,

1986)

.

Campbell (1986) points out that girls' decreased

confidence in these areas actually precedes, rather than

follows, the decline in academic success. She also found

that females who do not see mathematics as a male-oriented

subject, will rate themselves higher on a self-esteem

inventory, and will achieve better results in the classroom.

Hughes (1988) suggests that the "masculinity" (p. 63) of

mathematics often conflicts with the girls' sense of

femininity, consequently there is little interest shown by

the girls.

In a longitudinal study of Grade Six, Seven and Eight

students performed by Roberts, Sarigiana and Petersen

(1987), it was found that over a three-year period, there is

a significantly stronger relationship between self-image and

academic achievement for the boys, particularly in the area

of mathematics. This is just the opposite for the girls, in

that, regardless of their ability, their self-image as
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intelligent achievers decreased as they moved up through the

grades.

This is supported by a study by Byrne and Shavelson

(1986) in which the authors describe a study of adolescents,

where the self-esteem reports by the females were

significantly lower than those by the males, even though the

females received higher grades than the males in both

mathematics and English. In other words, despite their

ability, girls saw themselves as far less capable than the

boys in mathematics. A related concern to this was that of

their future course choices in high school and consequent

career opportunities (Byrne and Shavelson, 1986; Reyes and

Padilla, 1985).

Most studies centred around heterogeneous groupings of

middle school students. Mills (1984), however, examined a

group of mathematically "precocious" (p. 1) students. She

found that high-achieving females were more likely to be

socially introverted and classed as the "thinking" (p. 8)

types. Most interestingly, she also found that these

females did not view mathematics as typically male-oriented,

and saw this area as a possible career choice. One

explanation offered for this suggests that these girls,

because they are more logical and analytical thinkers, are

perhaps immune to the social pressures to conform to th«

typical adolescent female role (Mills, 1984)

.
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Wahl and Besag (1986) also studied high achievers in

mathematics with the following results: Typically, these

students, regardless of gender, had a high self-esteem

report, and attributed their success to their own talent and

skills. The authors went on to suggest that competition

teaches the students, male and female, to rely only on

themselves and to attribute their performance to their

efforts (Wahl and Besag, 1986)

.

Competition is discussed in a further study by

MacCorquodale (1984) . It was found that, among junior high

school and high school students, the image persists of the

mathematician as one who is intelligent, independent, has

self-confidence, and is creative. Female students added to

this list the characteristic of competitiveness. In self-

reports, boys were more likely than girls to see themselves

fitting into this role, and were also more likely to be

interested in mathematics itself.

It seems, therefore, that the two studies just

mentioned are in conflict. MacCorquodale states that

competitiveness is a characteristic of the traditional image

of the mathematician, a trait few girls will attribute to

themselves. This may be explained by the fact that Wahl and

Besag examined high achieving students, those girls who were

sure of themselves and their ability. This is not supported

by Rekdal (1984) who contends that mathematically superior

girls are significantly inferior in achievement when





22

compared to mathematically superior boys. He concludes

that "unfortunately, . . . whatever the influences at work

regarding math ability, they are not overcome by giftedness"

(Rekdal, 1984, p. 11)

.

The relationship of competition and cooperation to

mathematics achievement is discussed by Peterson and Fennema

(1985) . They found that girls' achievement in low and high

level mathematics tasks were significantly positively

related to being engaged in cooperative activities, while

boys' achievement in these areas was significantly higher

when they were involved in competitive activities. Low

level tasks are defined as computational in nature, whereas

high level tasks involve extending and applying knowledge in

a problem solving situation (Hyde, Fennema and Lamon, 1990)

.

One explanation offered suggests that "competition is not

perceived to be as much a part of the female sex role"

(Peterson and Fennema, 1985, p. 320) . In order to maximize

achievement for both sexes, the effective teacher must find

mathematics activities that are neither competitive nor

cooperative (Peterson and Fennema, 1985) . The authors

failed to provide examples of such activities.

In summary, the image that is emerging from the

literature is that of little classroom participation on the

part of the girls, caused by a low self-esteem and

engagement in competitive mathematics tasks. This is also

associated with performances below potential, except for the
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superior girls, who seem to be unaffected by any gender

bias.

Classroom Behaviours and Environment

Several studies document the behaviours of boys and

girls in the mathematics classroom. Most studies make note

of the amount of teacher contact that was initiated by the

student. Typically, boys initiate more teacher contact than

do girls in these classes (Campbell, 1986; Carss, 1984;

Kurth, 1987; Taylor, 1984). Another study by Whyte (1984),

used observations as a means to document the gender

differences in behaviour in the classroom. The observers

often noted that the boys tended to crowd the resources, and

were less willing to share with the girls. Whyte concludes

that boys are "pushier" (p. 82) and regard classroom

equipment rightfully theirs. Other observations concluded

that the boys were noisier, they roamed the classroom more,

answered more questions, and they often ignored the "hands

up" (p. 75) rule. The girls, on the other hand, were "more

restrained and contained" (Whyte, 1984, p. 83), not taking

any risks with equipment or possibly answering a question

incorrectly. Their "timidity" (p. 84), Whyte contends,

will result in less time spent developing skills, which

will, in turn, decrease their competitiveness with the boys

(Whyte, 1984).
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These findings are supported by a study done by Morse

and Handley (1982). Boys in Grade Seven and Eight

classrooms were frequently more aggressive and spontaneous

than the girls, they participated more in classroom

business, and they, in turn, were asked more questions by

the teacher (Morse and Handley, 1982)

.

Several of the studies have looked at the effects of

the teacher's behaviour and the environment of the classroom

as a means of detecting the cause of gender inequality.

Teachers initiate more academic contact with the boys and

will value their ideas more than those of the girls. This

is a finding with both male and female teachers. When made

aware of this, the teachers tried to balance their

interactions and reported later that they felt they were

leaving the boys out (Whyte, 1984) . Boys also receive

different feedback from teachers. There is more prompting,

and time given for elaboration and clarification (Morse and

Handley, 1982) . Teachers have been found to relate high

achievement to the males in the class, and actually prefer

the dependent female as a student (Kurth, 1987)

.

In a study examining gender differences in teacher-

student interactions, Fennema and Peterson (1986) observed

interaction patterns to see what facilitated low level and

high level mathematics learning in boys and girls. They

found that effective teacher behaviour "depends not only on

the sex of the student but also on they cognitive level— low
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level vs. high level—of the mathematics task" (p. 41).

Praise given for low level and high level responses by girls

were significantly positively related to their achievement.

However, correcting an incorrect response was significantly

negatively related to the girls' achievement, and positively

related to the boys' achievement in low level and high level

tasks. They concluded that "defining effective teaching is

not simple and straightforward . . . (and) the result is that

when one considers teacher feedback, . . . the list is

exceedingly long and complex" (Fennema and Peterson, 1986,

p. 41).

The classroom environment also plays a major role.

Roberts et al. (1987) suggests that the classroom becomes

less personal and more competitive and formal at the

intermediate and senior levels. Further, as the social

scene becomes more and more important, girls experience

conflict between popularity and ability in the classroom and

often choose the former (Roberts, et al., 1987).

In another study done in England, Heron (1984)

described the transition of an all-girls school to a co-

educational institution. The all-female staff and

administration felt well prepared for such a change, most

believing that girls fare better academically in an all-

girls school. Despite the efforts of staff to give equal

opportunity to both genders, a discriminatory pattern soon

emerged. Boys were more boisterous and, consequently,
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received more attention in class, while the girls worked

quietly on their own. Several remedies were put in place to

solve this problem, including reducing class size and, when

possible, putting two teachers in one class at one time.

The head mistress was reported to have said that, despite

their initial misgivings, they now believe that mixed sex

schools are better as the issue of sexism can be addressed

head on (Heron, 1984)

.

Parental Influences

The home environment has been identified as a major

contributing factor to the development of gender bias.

From the earliest stages, children are being socialized into

their gender roles. Boys are more often dressed in blue,

and girls in pink. Boys are bounced more, and encouraged to

explore their environment. Their toys often encourage use

of spatial awareness, whereas girls' toys encourage

passivity. Girls are also held closer to the body, and

"more likely to be kept within the confines of the

household" (Hughes, 1988, p. 63). Parents encourage their

sons to participate in more after-school mathematics and

technology programmes (Campbell, 1986).

When the effects of parents' attitudes in relationships

to their children' attitudes toward mathematics are

examined, a complex gender differentiated picture emerges
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from the literature. In one such study, Wilhelm and Brooks

(1980) examined the effects of the gender of the parents and

their attitudes toward mathematics on their childrens'

attitudes. They found that, in general, the influence

exerted by the mothers' mathematics attitudes on the

students' attitudes to dissipate with increasing ability

levels. That is, mothers' negative attitudes toward

mathematics held more impact on their lower ability

children. Fathers, however, held a gender-differentiated

view. Fathers of medium and high ability sons shared the

same enjoyment of mathematics as their sons. Fathers of

medium and high ability daughters, on the other hand, saw

mathematics as less enjoyable and less useful for their

daughters (Wilhelm and Brooks, 1980) . In another study,

Jayaratne (1987) found strong positive correlation between

the attitudes of highly educated mothers and the attitudes

held by their daughters. These mothers not only acted as

"expectancy socializers" (p. 4) , but also as role models for

their daughters. It was suggested that these mothers'

recollections of their own mathematics experiences in high

school had a powerful impact on the attitudes held by their

daughters (Jayaratne, 1987)

.

Parents' attitudes were significant predictors of

student achievement, over and above other variables, such as

the sex of the student and spatial visualization ability

(Pedersen, Elmore, and Bleyer, 1986). Other studies have
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found that parents of boys indicated a more positive

attitude and evaluation of their child's achievement than

did parents of girls. Both parents of daughters rated

mathematics as being more difficult and less important for

future careers than did parents of sons. It was also found

that mothers, in particular, often held negative attitudes

toward mathematics, and that these attitudes were

generalized to their daughters' mathematical achievement

(Campbell, 1986; Jayaratne, 1983) . Yee, Jacobs and

Goldsmith (1986) support this, and add that both parents

believe that their daughters must work harder in mathematics

than their sons to achieve the same results, based on

performances in the classroom and on standardized tests.

They also found that mothers reported more negative

attitudes toward mathematics, regardless of the fact that

the mothers performed equally well when compared to the

fathers, in high school mathematics.

Stamp (1979) examined the effects of identification by

girls to either their mother or their father, and the

relationship to course selection. She found that girls who

selected mathematics courses more likely identified with

their father, who in turn, had positive mathematics

attitudes. Mothers who reported positive mathematics

attitudes also had daughters who chose mathematics courses

in the secondary level.
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Morse and Handley (1982) examined parental attitudes in

relation to girls' and boys' performances in intermediate

mathematics classrooms. They found that, in general, there

was a lack of parental support for girls to pursue

mathematics at the high school level, and for subsequent

career choices. These girls also displayed very little

classroom interactions during the observations. Boys, on

the other hand, who participated more in class and who

demonstrated an interest in the subject, usually came from

higher income families. Boys who did not come from

supportive families, did not participate in classroom

interactions as much as their male peers (Morse and Handley,

1982) .

Yee and Eccles (1988) found that both parents

attributed success in mathematics differently, based on the

gender of the child. Boys' success was dependent on their

ability in mathematics, and girls' on their effort. In

doing so, parents are indirectly communicating to their

children their feelings on the childrens' future success in

mathematics. Ability is an internal and stable factor,

whereas effort is external and unstable. It is interesting

that both parents, although disagreeing on the source of

success for their children, agree that failure, or lack of

success, is brought upon by lack of effort regardless of the

gender of the child.
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In a further study by Pedersen, Tayeh, Elmore and

Bleyer (1986), the authors found a significant relationship

between the parents' chosen occupation, their level of

education and the students' reports of attitudes toward

mathematics. Mothers who worked in the home more often

viewed mathematics as a male domain than did the mothers who

worked outside the home. This difference in perceptions was

passed on to the daughters.

Summary

This chapter explored the pertinent literature

concerned with the issue of gender differences in the

classroom. Areas of the research examined in detail

included biology and socialization issues, self-esteem,

classroom behaviours and environment, and parental

influences. Socialization, acceptance by peers, family

background and support systems, teacher and school

expectations are only some of the explanations offered in

the literature to explain the discrepancies found between

female students' proven abilities in the mathematics

classroom and their performance levels. The relationship of

parental expectations and attitudes with student attitudes

toward mathematics is a complex one, and will be examined

further in this study.





CHAPTER THREE: METHODOLOGY AND PROCEDURES

Overview

This chapter describes the procedures used in the

research. Included in this chapter are descriptions of the

instrumentation, results from the pilot study, selection of

subjects, a description of the research methodology, the

methods used in processing the data, and the methodological

assumptions and limitations.

Instrumentation

The instrument being used for the current study was

adapted from a survey used previously by Armstrong (1979)

.

This survey was used with 13 -year-olds to examine, among

other things, the attitudes and beliefs held by students and

their parents. Permission has been obtained from the

Education Commission of the States in Denver, Colorado, to

use this survey (see Appendix B)

.

The first part of the survey (see Appendix C, for

adapted version) deals with background information of the

student. It also looks at the educational backgrounds and

careers of the parents, as well as asking the students to

predict their future career. A single item asks which

parent helped work with their mathematics homework.
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The survey developed by Armstrong has proven

reliability. Alpha reliability coefficients are provided

for each sex on each scale within the survey, and range from

0.61 to 0.93 (Armstrong, 1979, Appendix D, pp. 1-6).

Examples of some of the items on this survey that examine

parental attitudes include:

1. My father/mother likes mathematics.

2. My father/mother is good in mathematics.

3. My father/mother uses mathematics often.

4. My father/mother has encouraged me to take all the

mathematics I can.

5. My father/mother has always been interested in my

progress in mathematics.

6. My father/mother has made me feel I could be good

in mathematics.

7. My father/mother has made me feel that I have the

ability to go on in mathematics.

8. My father/mother thinks mathematics is more for

males than for females.

This particular scale has an Alpha reliability coefficient

of 0.86 for 13-year-old males and females (Armstrong, 1979,

Appendix D, p. 3)

.

The scale used to examine the students' attitudas have

items included such as: '^
'





33

1. Mathematics is easier for me than it is for most

people.

2. I am not very good at working mathematics

problems

.

This particular scale has an Alpha reliability coefficient

of 0.93 for male and female 13-year-olds (Armstrong, 1979,

Appendix D, pp. 1-2)

.

Each item on the survey is linked to a four-point

scale, anchored at the extremes with positive and negative

indicators, such as Yes, very much so and No. not at all for

the parental attitudes, and Strongly agree and Strongly

disagree for the scale on student attitudes. A neutral

point for an indicator was not used in order to encourage

respondents to make a choice for each item. Assistance was

provided by Judith Fine, from the Research Department in the

Peel Board of Education, in the final design of the survey

(see Appendix C)

.

Pilot study

The survey instrument was pilot tested with 10 Grade

Seven students, five male and five female, of varying

mathematical abilities on October 23, 1991, at a senior

public school in Brampton in the Peel Board of Education. I

was interested to find out if the language of the survey
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(1979) would be understood by the students. In a follow-up

session with the students, they assured me that the items

were "easy to understand" and "easy to answer." There was

one exception, however, and this was related to Question Two

that looked at student attitudes. Originally, the key used

to respond to the items had indicators of Yes, very much so .

Somewhat . Slightly and No. not at all . Since the items were

worded in positive and negative terms, it became nearly

impossible for the students to decide which answer to use.

This was reflected in the answers given to this scale. It

was decided that in the larger survey the key for that

section would be changed to read Strongly agree . Agree .

Disagree and Strongly disagree . The students felt more

comfortable with the change, and finished the survey

accordingly.

The data available from the pilot were tabulated (see

Appendix D)

.

Responses to the final three questions were graded

according to the model set out by Coleman's occupational

categories (cited in Armstrong, 1979) . To simplify the

process of correlating the data, the eight categories were

collapsed to these four:

1. Semi-skilled workers;

2. Clerical, technical, service personnel, skilled

workers, and horoemakers;

3. Management and marketing personnel;
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4. Professionals, executives and artists (Armstrong,

1979, Appendix A, pp. 4-5).

A complete listing of Coleman's categories is found in

Appendix A.

Responses to the scales on parental and student

attitudes were divided into positive and negative answers.

For example. Strongly acrree and Agree were both tallied as

positive responses. This was done to simplify the data for

future statistical testing.

Chi-square tests were performed on the pilot data to

discover any relationships within the observations in the

different categories. There were no significant differences

in the education of the parents (boys: x*=0.0000; girls:

X =4.0000, p=n.s.). Help with homework was more often

supplied by both parents of the girls, when compared to the

results from the boys' surveys (x*=8.5716, e<0.05).

As can be seen in Appendix E, the occupations of the

parents differed significantly according to the gender of

the student. Any differences occurred by chance alone for

the boys (x^5.9999, E=n.s.); however, mothers differed

significantly from the fathers of the girls, with more

mothers in the clerical and executive categories (x =9.1700,

E<0.05) .

Students' career aspirations in the pilot study showed

no significant differences across gender (x -6.4290,
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E=n.s.)' When student attitudes were examined in Question

Three, a positive response was taken as a rating of one or

two on the survey, while a negative response was a three or

a four. Total number of positive and negative responses

were analyzed and a significant statistic emerged (see

Appendix F) . Boys reported more positive attitudes than the

girls toward mathematics (x*=6.8412, e<0.01). When positive

and negative attitudes were examined according to the gender

of the student, there were no significant differences for

the positive attitudes (x^l9.3638, E=n.s.). Girls'

responses tended to be more negative, although not

significant statistically (x=26.0793, E=n.s.)'

Parental attitudes were also examined for goodness of

fit. The pilot data were separated by gender of the

students to look at the positive and negative attitudes held

by their parents. There were no significant differences in

the positive attitudes held by fathers (x^=4.3288, E=n.s.)

of female and male students. Likewise, there were no

significant differences in the positive attitudes held by

the mothers of female and male students (x =3.6446, E=n.s.).

When negative attitudes were examined, only the mothers were

perceived by the male and female students as being

significantly different (x''=14.1577, e<0.05). These results

are summarized in Appendices G and H.

Mothers of girls were the one group, in the pilot

study, to show a significant level of negative attitudes
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toward mathematics, especially on the items reporting a

liking of mathematics, being good in mathematics,

encouraging their daughters to continue in mathematics, and

making their daughters feel good about their progress in

mathematics. There is one interesting reversal found in the

item on using mathematics. It appears that, even though

mothers use mathematics in their lives, they retain more

negative feelings toward the subject.

Grades were not available at the time of the pilot test

to incorporate that dimension into the statistical analyses.

Salection of Subjacts

The population examined included students currently

attending a senior public school in north Brampton in the

Peel Board of Education. Five classes of Grade Eight and

four classes of Grade Seven students were approached to

participate in the study. Letters of permission were sent

home with all students (see Appendix I)

.

The study depended on a volunteer sampling from the

total population (N=243) , so even with a low response rate

to the survey, there would still be a large enough sample

for the use of meaningful descriptive statistics. The final

number of participants in the study was 103.

The population represents a large, multicultural

community that is mainly working class, with many single-
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parent families. While the survey questions did not ask

about multicultural issues, the careers of parents and

family status are part of the data base.

Description of Research Methodology

'i' I.
;

The research described here is based on a survey

conducted with Grade Seven and Eight students in their

regular mathematics classrooms in one senior public school

in Brampton in the Peel Board of Education. Initially,

permission letters were sent home with all Grade Seven and

Eight students in the chosen school (see Appendix I) . Two

hundred forty-three letters were sent home, and 103 were

returned giving consent, providing a rate of response of 42

percent. When all forms were collected, I then made

arrangements with each of the mathematics teachers to take

up to 20 minutes of their class time in order to conduct the

survey

.

Once in the classroom, I explained to the participating

students that all surveys would be kept confidential, but in

order to match survey responses to classroom performance, I

needed their names on the surveys temporarily. This was

accomplished with post-it notes attached to the surveys, on

which the students wrote their names. They were assured

that once all data had been collected, the post-it notes

would be removed and destroyed.
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After all participants had completed their surveys,

marks for the first, second and third terms in mathematics

were collected and recorded. Students who were absent on

the day the survey was conducted were asked to complete the

survey on their first day back at school. The stanines from

the quantitative subtest of the Grade Four CCAT for each

student were also recorded. The term marks were averaged to

one final mark, and each student was then labelled as a

high, middle or low performance level. The three

performance groups were then separated by gender of

respondent, giving six groups of survey results. When this

was completed, the CCAT stanines were averaged for each of

six groups.

Data were tallied and recorded for each of the

questions on the survey. Contingency analyses were

performed to examine any gender differences in attitudes,

performance levels, and in perceived parental attitudes and

support

.

Data Processing and Analysis—statistical Analysis

Initially, all surveys were divided into three groups,

high, middle and low performance levels as determined by the

average of their three term marks in mathematics. Each

performance level was then separated by gender of the

respondent.
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Survey questions that used a key for the answers were

tallied according to the response indicated. For example,

answers of strongly agree to a statement were recorded as 1,

agree as 2, disagree as 3, and strongly disagree as 4.

These numbers were then used in a Pearson contingency

analysis.

Responses to the remaining questions on the survey

which required the students to indicate education levels and

the adults at home were totalled for each item and recorded

for each of the six groups. Occupations held by the parents

and desired by the student were assigned a rating following

Coleman's (1966) model when adapted to four levels.

Pearson contingency analyses were performed on all data

to examine any differences between gender and performance,

gender and attitudes, performance and attitudes, and gender

and perceived parental attitudes.

Methodological Assumptions

Several assumptions were made during the course of this

research. I assumed that:

1. All students received, read, and brought home a

permission form for this research.

2. All students completed the surveys accurately and

honestly.
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3. All students were evaluated fairly and accurately

by the teachers involved in this study.

Restatement of Problem Statement

The relationship of student attitudes toward

mathematics and school performance in mathematics is being

analyzed for male and female students at the Grade Seven and

Eight level. Students' perceived parental influence has

also been examined with particular attention to gender

differences and similarities.

Siimmary

This chapter described the research design of this

study. Descriptions of the instrumentation, the pilot

study, the selection of the subjects, the research

methodology, the data processing, and the methodological

assumptions and limitations were provided. This was

followed by a restatement of the problem statement.





CHAPTER FOUR: FINDINGS

Overview

A total of 103 students took part in the survey, 51

female and 52 male students. The data that represent the

frequency of overall responses to the survey questions are

summarized. Contingency analyses were performed on the data

to examine gender differences, performance differences and

age differences in the responses. A second set of analyses

was performed to examine combined gender and performance

effects on the responses. Tables are provided to summarize

all significant results from the analyses.

Overall Responses

Table 1 is a summary of the indicators from the survey.

Age categories, when 11- and 12-year-olds were combined, and

when 13- and 14-year-olds were combined, showed a more even

division of the participants, 54 percent and 46 percent

respectively. Male and female participants in the survey

comprised approximately 50 percent each of the population

studied. High performance students made up over 60 percent

of the group, compared to only 17 percent represented by the

low performance students.

Table 2 and 3 are a summary of the responses made

regarding perceived parental attitudes. When the data are
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Table 1

Frequency of indicators

1 AGE
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Table 2

Frequencies from perceived parental (fathers)

attitudes inventory

Frequency and Percentage

1. My father likes 48 43 7 1

mathematics. (49) (44) (7) (1)

2. My father is good 57 37 2 2

in mathematics. (59) (38) (2) (2)

3. My father uses 52 29 16 2

mathematics often. (53) (30) (16) (2)

4. My father has 63 18 13 5
encouraged me to take (65) (18) (13) (5)
all the mathematics I can.

5. My father has made 72 18 7 1
me feel I could be good (74) (19) (7) (1)
in mathematics

6. My father has always been 59 26 10 3

interested in my (61) (27) (10) (3)
progress in mathematics.

7. My father has made me feel 61 28 9 2

that I have the ability (63) (29) (9) (2)
to go on in mathematics.

8. My father thinks 2 2 4 90
mathematics is more (2) (2) (4) (93)
for males than for
females

Missing cases: 2

Key: 1 = Yes, very much so
2 = Somewhat
3 = Slightly, a little
4 = No, not at all
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Table 3

Frequencies from perceived parental (mothers)

attitudes inventory

Frequency and Percentage

1
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not separated by gender or performance levels, there appears

to be very few differences between mothers' and fathers'

attitudes. Most of the students seemed to agree with the

first seven statements, and disagree with the last

statement

.

Responses to the student attitudes inventory are

summarized in Table 4. Again, with no separation of the

data, the bulk of the responses appear to be positive toward

mathematics, with a few exceptions found in Items 9, 10, 16,

24, 25 and 27. Items 15 and 17 show an interesting

reversal, in that the bulk of all students in this survey

report feeling confident in mathematics, yet they feel they

don't understand mathematics. The word "problems" in

questions 24 and 27 may have influenced the negative results

found here. Subsequent use of this survey should examine

the possibility of rewording these items to read

"mathematics questions." ', iS

Students, when asked about the adults at home,

indicated that over 80 percent lived with both parents.

This was particularly interesting, as this is a very high

percentage when compared to the general school population

(see Table 5 and 6)

.

Level of education of the parents is summarized in

Table 7. Fathers and mothers appear to demonstrate a fairly

even representation of the five educational categories.
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Table 4

Frequencies from student attitudes inventory

Frequency and Percentage

9. Mathematics is easier for me
than it is for most people.
Missing cases:

10. I am not very good at working
mathematics problems
Missing cases:

11. Mathematics does not
scare me at all
Missing cases:

12. 1 dread mathematics class.
Missing cases:

13

.

Mathematics teachers make
me more nervous than other
teachers

.

Missing cases: 1

14. I have never liked
mathematics.
Missing cases:

15. I am confident in mathematics.
Missing cases:

16. I usually do not worry
about mathematics.
Missing cases:

17. I just cannot understand
mathematics.
Missing cases:

17 39 41 4

(17) (40) (44) (4)

22
(3)
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Table 4 (continued)

Frequency and Percentage

18. I usually feel confident when
taking mathematics tests.
Missing cases: 1

19. I enjoy mathematics
classes.
Missing cases:

20. I am very proud of my
mathematics school work.
Missing cases:

21 Taking mathematics tests
scares me.
Missing cases:

22. I can get good grades in
mathematics.
Missing cases:

2 3. I am no good in
mathematics.
Missing cases:

24. Working mathematics
problems makes me
tense.
Missing cases: 2

25. I usually have been at
ease during mathematics
tests.
Missing cases: 2

26. I am usually at ease
in mathematics class.
Missing cases: 2

27. Doing mathematics
problems is usually
frustrating.
Missing cases; 3

25 47 21 6

(26) (48) (22) (6)

31 53 13 3

(32) (55) (13) (3)

36





Table 5

With which adult do you live?
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Frequency Percentage

Just your mother

Just your step-mother

Just your father

Just your step-father

Both parents/guardians

Both your step-parents

Other

7

2

85

1

5

7

2

O

83

1

5

Missing cases: 3





Table 6

If you live with only one parent,

do you see your OTHER parent often?

50

Frequency Percentage

Yes

No

I live with both parents

7

7

84

7

7

84

Missing cases: 3
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Table 7

Which one of the following best describes the

highest level of education your father /mother completed?

Frequency and Percentage





52

When asked what parents expected for their own

education, over 70 percent of the students indicated four

years of college or university, and beyond. This was true

for expectations held by both fathers and mothers (see Table

8).

Table 9 indicates who provides help with mathematics

homework. Both parents providing equal help ranked first,

with 45 percent of the responses. "Just fathers" provided

more help than "just mothers," with 29 percent and 18

percent respectively.

Occupations were discussed in the final three questions

on the survey. Fathers' and mothers' occupations are

summarized in Tables 10 and 11. Mothers represent a higher

percentage of the clerical and technical category when

compared to the fathers. There is also a higher percentage

of fathers in the semi-skilled and management categories.

Finally, when students were asked about their own

desires for an occupation, over 70 percent indicated careers

in the professional, executive and artist category. This is

interesting as this represents all participants in the

study, including the low performance group who, in reality,

have very little chance to achieve this goal (see Table 12)

.





S3

Tabl« 8

What is the highest level of education your

father /mother expects you to complete?

Frequency and Percentage

Fattaer Mother

High School

Vocational, trade or
technical school

Two-year college

Four-year college or
university

Graduate or professional
school after college

13
(13)

3

(3)

12
(12)

35
(36)

35
1361.

11
(11)
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Tabl* 9

Who has helped you more with your mathematics homework?

Frequency Percentage

Your mother

Your father

Your mother and father
about equally

Neither of your parents
has helped you

19

30

46

18

29

45

Missing cases: 2
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Table 10

What occupation has your father held for most of his life?
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Table 11

What occupation has your mother held for most of her life?

Frequency Percentage

Semi-skilled workers 7 7

Clerical, technical, service 72 70
personnel, skilled workers
and homemakers

Management and marketing 7 7
personnel

Professionals, executives 13 13
and artists

Missing cases: 4





57

Tabls 12

What do you want to be when you grow up?





58

Contingency Analysis of Responses

Contingency analyses were performed on the data,

looking at gender and performance levels separately. Age of

the respondents was not considered in the analysis as this

was not a part of the original research questions.

The results of Pearson contingency analyses revealed

significant gender differences for six items on the survey.

Five of these items were found in the student attitude

inventory, and the last related to the students' ambitions

for future careers. More males reported a negative response

to the item I am not very good at mathematics (see Table 13)

than did females. Over 80 percent of the males gave a

negative response to this item, compared with 32 percent of

the females agreeing with the statement (x=9.76, e=0.02).

A higher percentage of males reported strongly agree to

I am confident in mathematics (see Table 14) , yet the

combined total of percentages for positive responses for

males and females was close, 94 percent and 88 percent

respectively. In other words, the males reported a stronger

degree of agreement to this item, when compared with the

females (x^»6.98, e=0.03).

The item I usually feel confident when taking

mathematics test approached significance with more male than

female students answering strongly agree . 35 percent and 16

percent respectively (see Table 15) . A higher percentage of
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Responses by gender to Question 10:

I am not very good at mathematics

Rating





Table 14

60

Responses by gender to Question 15;

I am confident in mathematics

Rating
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Table 15

Responses by gender to Question 18;

I usually feel confident when talcing mathematics tests

Rating
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females disagreed with this statement (x^=6.84, e=0-07).

In Table 16, the item I can get good grades in

mathematics shows that the combined total of percentages for

the positive responses was close, 89 percent for females and

87 percent for males; however, more males strongly agreed

than females (x^=7.72, £=0.05).

This was also the case for the item that read I usually

have been at ease during mathematics tests (see Table 17)

.

Of the female students, 70 percent agreed with the

statement, compared with 66 percent of the males who also

agreed (x=7.99, e=0.05).

Finally, 98 percent of the females indicated an

overwhelming desire to become professionals, executives and

artists (see Table 18) . The male students indicated more

varied interests in careers. Only 61 percent of the males

indicated the professional and executive category, with 22

percent indicating the clerical and technical category

(x^=20.14, E=0.002)

.

Pearson contingency analyses showed significant

performance level differences in 19 of the survey items.

Fifteen of these items were from the student attitudes

inventory, two were in perceived parental attitudes, and two

related to expectations for education and future careers.

It must be kept in mind that the number of students in the

low performance group is only 17, so that these results are

skewed to the middle and high performance groups.





Table 16

Responses by gender to Question 22:

I can get good grades in mathematics

63

Rating





Table 17

Responses by gender to Question 25;

I usually have been at ease during mathematics tests

64

Rating





Table 18

Responses by gender to Question 35;

What do you want to be when you grow up?

65

Rating
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In perceived parental attitudes, more middle and high

performance students reported that My father is good in

mathematics and Mv father uses mathematics often than did

the low performance group (see Tables 19 and 20) . For both

items, 13 percent of the low performance group answered no.

not at all , compared to zero percent for both the middle and

high performance groups (x =14.20, e=0.03; x =14.75,

E=0.02)

.

For the item Mathematics is easier for me than it is

for most people a higher percentage of high performance

students reported a positive response (see Table 21)

.

Interestingly, 77 percent of the middle group disagreed with

this statement (x'*=33.85, e=0«00001).

A larger percentage of the high performance group

expressed a negative response to I am not very good at

working mathematics problems , (see Table 22) with over half

of the low performance group agreeing with the statement

(x^=17.32, E=0.008)

.

A larger percentage of the high performance group

reported strongly disagree to I dread mathematics class

(see Table 23) , however, the combined totals of the

2
percentages for all three groups were very close (x =22.66,

E-0.0009)

.

Table 24 shows that 99 percent of the high performance

group disagreed with the statement I have never liked
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Responses by performance level to Question 2

My father i& good in mathematics





Tabic 20
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Responses by performance level to Question 3:

My father uses mathematics often
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Table 21

Responses by performance level to Question 9:

Mathematics is easier for me than it is for most people





Table 22

Responses by performance levels to Question 10:

I am not very good at working mathematics problems

70





Table 23

Responses by performance level to Question 12:

I dread mathematics class

71





Tabic 24

Responses by performance level to Question 14:

I have never liked matheroatics

72
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mathematics « The low and middle performance groups also

disagreed with this statement, with 76 percent and 82

percent respectively. Of the low performance group, 24

percent agreed (x^=13.57, e=0.03).

This trend is reversed for I am confident in

mathematics , with a higher percentage of the high

performance group giving the response strongly agree (see

Table 25) . Again, combined totals for positive responses

are close for the three groups (x =12.62, E'^O-OI)*

In Table 26, higher percentages of the low and middle

performance groups reported negative responses to I usually

do not worry about mathematics . 53 percent and 46 percent

respectively, whereas 75 percent of the high performance

group responded positively (x^=12.87, e=0.04).

Of the high performance group, 66 percent reported

strongly disagree to I just cannot understand mathematics

(see Table 27) . The middle and low performance groups were

close in combined totals for negative responses, 76 percent

and 86 percent respectively. Twenty-four percent of the low

performance group gave positive responses (x =19.62,

E=0.003).

Sixty-two percent of the middle-functioning students

disagreed with I usually feel confident when taking

mathematics tests , with 37 percent of the high performance

group reporting strongly agree compared with only six

percent of the low performance group and five percent of the





Table 25

Responses by performance level to Question 15;

I am confident in mathematics

74





Table 2 6

Responses by performance level to Question 16;

I usually do not worry about mathematics

75
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Table 27

Responses by performance level to Question 17:

I just cannot understand mathematics
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middle performance group (see Table 28) (x^=25.72.

E=0.0002)

.

A higher percentage of the low performance group

reported not feeling very confident about their mathematics

school work (see Table 29) . This is in contrast to 89

percent of the high performance group reporting a positive

response (x^=26.95, £=0.0002).

Table 30 shows that 31 percent of the low performance

group reported feeling scared when taking mathematics tests.

This is in contrast to over 80 percent of the high

perfoirmance group disagreeing with the statement (x =22.59,

fi=0.0009).

A higher percentage of the low performance group feels

that they are no good in mathematics (see Table 31) when

compared to the middle and high performance groups. Still,

70 percent of the low performance group disagreed with the

statement (x*=20.48, e=0-002).

Responses to working mathematics problems makes me

tense shows 53 percent of the low performance group agree

with the statement (see Table 32) . The middle and high

performance groups reported a higher percentage of negative

responses, 69 percent and 85 percent respectively (x =21.12,

E=0.002)

.

Over half of the low performance group have not been

"at ease" during mathematics tests (see Table 33). This is

compared to over 80 percent of the high performance group





Table 28

Responses by performance level to Question 18;

I usually feel confident when taking mathematics tests
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Table 29

Responses by performance level to Question 20;

I am very proud of my mathematics school work

79





Table 30

Responses by performance level to Question 21:

Taking roathematics tests scares me
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Table 31

Responses by performance level to Question 23:

I am no good in mathematics

81





Tabla 32

Responses by performance level to Question 24:

Working mathematics problems makes me tense

82
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Table 33

Responses by performance level to Question 25;

I usually have been at ease during mathematics tests
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and over half of the middle performance group feeling at

ease during tests (x^=16.48, e=0.01).

As well, more students in the low performance group

reported not feeling at ease in mathematics class (see Table

34) , with over 90 percent of the high performance group

giving a positive response (x^=19.68, e=0'003).

Finally, 65 percent of the low performance students

agreed or strongly agreed that doing mathematics problems is

usually frustrating (see Table 35) . This is in contrast to

45 percent of the middle performance group and 24 percent of

the high performance group who felt the same way (x =12.53,

J2=0.05) .

When asked about parental expectations for education,

81 percent of the high performance group reported that their

fathers expected them to complete either four years of

college or university, or graduate school (see Table 36)

.

It is interesting to note that 57 percent of both the low

and middle groups reported this also (x*=18.27, e=0.02).

When asked about future career ambitions, 35 percent of

the low percentage group gave responses that fell in the

clerical, technical, service personnel, skilled workers and

homemakers category, compared to only 15 percent and four

percent for the middle and high performance groups (see

Table 37) . This is in contrast to 89 percent of the high

performance group who want careers in the professional,

executive and artist category (x»19.26, fi»0.004).





Table 34

Responses by performance level to Question 26;

I am usually at ease in mathematics class
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1





Tabic 35

Responses by performance level to Question 27;

Doing mathematics problems is usually frustrating
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1
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Responses by performance level to Question 31;

What is the highest level of education your father

expects you to complete?
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Tabltt 37

Responses by performance level to Question 35;

What do you want to be when you grow up?

1
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Pearson contingency analyses were also performed to

examine the effects of gender and performance levels

together on those items that were significant in both

categories. These items were I am not very good at working

mathematics problems ; I am confident in mathematics ; I

usually feel confident when taking mathematics tests ; I

usually have been at ease during mathematics tests ; and

What do you want to be when you grow up?
^

For the statement I am not very good at working i

mathematics problems (see Table 38) , more of the high

performance females disagreed than males, and more males

than females responded with strongly disagree . The combined

totals, however, for negative responses by females and males

2
were close, 83 percent and 94 percent respectively (x=9.98,

E=0.006)

.

In the low performance group, all of the male students

gave positive responses to I am confident in mathematics ,

(see Table 39) whereas the females in that group were split

between agree and disagree (x=6.05, e=0.04).

The high performance males, on the same item, rated

this statement with strongly agree , compared to the females

who tended more to agree (see Table 40) . The combined

totals for the males and females in positive

responses were similar (x=7.03, b«0.03).

Ninety-six percent of the high performance males

strongly agreed with the item I usuallv feel confident when
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Responses by gender in the high performance group

to Question 10;

I am not very good at working mathematics problems

1

Rating
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Tabla 39

Responses by gender in the low performance group

to Question 15:

I am confident in mathematics

Rating
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Table 40

Responses by gender in the high performance group

to Question- 15;

I am confident in mathematics

1 Rating



a



93

taking mathematics tests , when compared with the females,

with only 77 percent giving a positive response (see Table

41) . Females also tended to disagree with the statement

more than the males, 24 percent compared to only 3 percent

of the males (x=8.76, e=0.03).

Finally, females in both the low and high performance

groups reported career ambitions in the professional,

executive and artist category, all of which require

mathematics prerequisites (see Tables 42 and 43) . This

category was represented by 88 percent of the low

performance females and 100 percent of the high performance

females (x^=7.41, e=0.02; x*=8.58, e=0.03). This is in

contrast to the males, with only 22 percent of the low

performance and 76 percent of the high performance groups in

the professional category.

CCAT scores taken from the Grade Four testing in

mathematics are summarized in Table 44. As might be

expected, there is a decrease in the averages for males and

females from the high to low performance groups. The

averages for females and males within a given performance

group are close in value so that gender difference in

attitudes are not related to any major difference in ability

level.
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Responses by gender in the high performance group

to Question 18;

I usually feel confident when taking mathematics tests

Rating
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Tabl* 42

Responses by gender in the low performance group

to Question 35;

What do you want to be when you grow up?

Rating
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Tabl« 43

Responses bv gender in the high performance group

to Question 35;

What do you want to be when yQ^ grow up?

Rating





Table 44

Averages of Grade Four CCAT Stanines
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Svunmary of Chapter

Pearson contingency analyses were performed on the data

to examine the effects of gender and performance levels on

the data. When looking at gender differences, for those

items from the survey that were significant males tended to

report more positive responses, or responses that were

positive to a greater degree than the females. These items

related to confidence in mathematics class and during tests,

the ability to achieve good grades in mathematics, and

feeling good about mathematics. Despite these differences,

females indicated career ambitions in the professional,

executive and artist category, careers that would require

knowledge and use of higher mathematics.

Items that showed significant differences between

performance levels demonstrated a pattern that could be

expected, in that the low performance group generally

reported more negative attitudes toward mathematics than the

high performance group.

When gender and performance were analyzed together to

examine their combined effect on the data, items relating to

confidence emerged as the key factor. Males in both the

high and low performance groups reported a higher degree of

confidence in the mathematics classroom than the females of

those groups. The males in the high performance group also

reported more confidence than the females in taking
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mathematics tests. In fact, more high performance females

reported not feeling confident at all during tests. Related

to this feeling of confidence, the high performance males

reported a more positive response to being "good" at working

mathematics problems. Again, despite the differences in

attitudes between the males and females in confidence in

mathematics, more females in both the high and the low

performance groups reported a desire to become a

professional, executive or artist, careers that demand the

higher mathematics.

Only small differences were found in the averages of

the Grade Four CCAT scores for females and males within the

same performance group. Averages decreased from the high to

low performance groups. No statistical testing was done on

this data.





CHAPTER FIVE: SUMMARY, CONCLUSIONS AND IMPLICATIONS

Overview

This chapter gives a general summary of the findings

from chapter four. Following this, conclusions from the

data analysis and implications for practice, theory and

further research, based on these conclusions, are discussed.

Summary

The purpose of this study was to determine the extent

to which gender differences exist in student attitudes

toward mathematics and in their performance in mathematics

at the Grade Seven and Eight level. The study also

questioned how parents influence the attitudes of this grade

level of male and female students toward mathematics.

One hundred and three Grade Seven and Eight students

from a middle school in the Peel Board of Education

responded to a survey designed to assess their attitudes

toward mathematics, their perceptions of their parents'

attitudes, and expectations for education and career

aspirations. All data were examined for gender differences

using contingency analysis. Surveys were divided according

to the performance levels of the respondents, and these in

turn, were also analyzed for gender differences.
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Gender differences in responses to the survey were

found in those items that related to confidence in

mathematics and in completing mathematics tests. When

gender and performance levels were analyzed to examine their

combined effects on responses, it was found that males in

the high and low performance groups expressed a greater

degree of positive attitudes toward mathematics than did the

females in those groups.

Conclusions

The first research question asked, "What gender

differences exist in the attitudes of both students and

their parents regarding the student's performance in the

mathematics classroom at this grade level?" There were no

significant gender differences found in the perceived

parental attitudes regarding performance in the classroom.

Students, when gender and performance levels were analyzed

together, gave similar responses to items regarding parental

support for performance in mathematics. Mothers and fathers

were seen as being equally supportive of good mathematics

performance. This is not supported by Wilhelm and Brooks

(1980) who found that fathers of high and medium ability

girls perceived mathematics as less enjoyable and less

useful for their daughters. In other studies, both parents

saw mathematics as less important and more difficult for
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their daughters (Campbell, 1986; Jayaratne, 1983; Yee,

Jacobs and Goldsmith, 1986) , another finding not supported

by this study.

That both parents are seen as being equally supportive

of their children's mathematics performance may be related

to the fact that 83 percent of the participants in the

survey came from homes where both parents were present. A

more stable home life and more contact with both parents may

provide opportunities to interact and encourage good

mathematics performance at school. An alternate explanation

for this finding may be that, since both parents and

students were required to sign the consent form for

participation in the survey, those students who came from

homes that were generally more supportive of mathematics

performance would be those students who returned positive

responses.

When student attitudes were examined, it was found that

males in both the high and low performance groups expressed

more confidence in mathematics than the females in those

groups. In other words, for those items on the survey that

showed significant differences in the contingency analysis,

males, regardless of performance level, felt more confident

than females. This general trend was extended to confidence

during mathematics tests, where the high performance males

reported higher levels of confidence than females in the

same group. There was, in fact, 24 percent of the high
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performance females who disagreed with the statement that

they did feel confident. The low performance students did

not differ significantly by gender groups on this item.

High performance males also felt that they were able to work

mathematics problems to a higher degree than the females in

that group. Again, there were no differences in the low

performance group for this item.

These findings are supported by many researchers who

have documented female students' decrease in confidence in

mathematics beginning some time in Grades Six and Seven and

an increase in negative attitudes toward mathematics (for

example: Boswell and Katz, 1980; Reyes and Padilla, 1985;

Robison-Awana, Kehle and Jenson, 1986) . Peer acceptance

becomes more important at this age, and mathematical success

is not a means to social happiness. This is mainly due to

the socialization process experienced by females in our

culture, that teaches them to "hide and protect" what they

know in order to achieve success in their personal lives

(Prose, 1990, p. B4)

.

A decline in confidence demonstrated by female students

has been shown to actually precede, rather than follow, a

decline in academic performance (Campbell, 1986) . This is,

perhaps, reflected in the fact that gender differences in

student attitudes regarding their performance only appeared

in the one item that stated "I am not very good at working
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mathematics problems." More high performance females agreed

with this statement than high performance males.

While attribution of success was not directly addressed

in the survey, it may account for differences found in

confidence levels. Confidence can be related to the success

a student encounters in the mathematics classroom. Females

are more likely to attribute their success to external

factors that are often unstable, such as luck and effort.

Males, on the other hand, attribute their success to

internal and stable factors, such as their ability in

mathematics (Robison-Awana, et al., 1986). Parents,

regardless of their gender, also feel that their daughters

are successful due to their efforts, and their sons due to

their ability (Yee and Eccles, 1988) . As confidence levels

held by females decrease, so will there be an increased

feeling of being unable to control those factors that bring

success in mathematics. With less control over the

situation, there will be less confidence. Females, then,

may feel trapped in a downward spiral that ultimately spells

an end to their education in higher mathematics. This is

supported by the statistics that show a decline in female

enrolment in mathematics and technical courses in secondary

school (Byrne and Shavelson, 1986; Rekdal, 1984; Reyes and

Padilla, 1985).

It was very interesting to note that the females of

both the high and low performance groups indicated an





105

interest in careers that involved training in higher

mathematics, in spite of their apparent diminished level of

confidence in mathematics. This is encouraging as it shows

female students have hope for their academic future. The

males in both groups showed more of a spread of responses

across the career categories.

The second research question asked, "What is the

relationship between student performance in the Grade Seven

and Eight mathematics classroom, and the attitudes and

beliefs held by that student and his/her parents?" From the

data available from this research, the students in the low

performance group demonstrated more negative attitudes

toward mathematics. When compared with the high performance

group, these students like mathematics less, they worry more

about mathematics, they feel less confident in class and are

less at ease and more scared during tests, they feel

mathematics is more difficult for them and find it more

frustrating. In general, the low performance students feel

they have less ability in mathematics. This is supported by

the CCAT scores for their group, which were naturally lower

than those for the other performance groups.

Fathers of the low performance students were reported

to be not as good in mathematics or to use mathematics as

often as the fathers of the high performance group. This

may, in part, be responsible for some of the negative

feelings exhibited by the low performance students. There
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were no significant results for the mothers' attitudes

across the three performance groups. This is not supported

by the literature that suggests that mothers' negative

attitudes had more impact on the lower ability students

(Wilhelm and Brooks, 1980). In the current study, mothers

are regarded as having positive attitudes towards

mathematics and their children's performance, yet the low

performance group still demonstrated significantly more

negative attitudes than the high performance group.

Parental expectations for education also differed

between the high and low performance groups. Over 80

percent of the parents of the high performance group want to

see their children go on to college or university and, in

some cases, go on to graduate school. This is in contrast

to only 57 percent of the parents in the low performance

group. This appears to be a disproportionately high

percentage for the latter group, as most of these students

will probably not complete high school and finish in jobs

that require little or no training and less knowledge of

higher mathematics. This is supported by the survey item

that asked about future career choices. A higher percentage

of the low performance group chose careers in the clerical

and technical category, while the high performance group

chose the professional and executive category.

Intelligence was also addressed in this study as a

possible cause for differences in attitudes. It was found





107

that there were only small differences in CCAT scores across

gender groups in any given performance level. No

conclusions, then, can be made relating intelligence to

gender differences in attitudes.

Implications

Implications for Practice

Two major implications for practice are evident from

the findings of this study. First, there is research that

suggests that there is no causal relationship between

confidence levels and achievement in the classroom

(Caporrimo, 1990) . Even the high performance females who

have proven their ability in mathematics, have a decreased

sense of confidence when compared to the males. Instead of

looking for methods to enhance confidence levels, educators

are charged with the responsibility of emphasizing and

building on the strengths female students bring into the

mathematics classroom, as this will enable them to

experience success in their ability and achievements. It

has also been suggested that we, as educators and society at

large, stop using boys as the comparison group (Caporrimo,

1990) . This would remove the focus on keeping pace with the

males, and allow females to enjoy their experiences in

mathematics.





108

The second major implication from this research is the

need for students to become more aware of the necessity of

continuing in mathematics through their secondary and

post-secondary years to allow access to a wider range of

careers. Research has shown the decline in female enrolment

in mathematics and technical courses at the secondary level,

which only serves to cut off many career choices.

Implications for Theory

Decreased confidence levels exhibited by the adolescent

female student in mathematics has been discussed in the

literature (Boswell and Katz, 1980; Hughes, 1988; Reyes and

Padilla, 1985) and in the conclusions section. Two

possible explanations emerge for this phenomenon. The first

is related to the fact that females are reluctant to state

confidence in an area that has been traditionally perceived

as male dominated. This, in turn, is related to the

literature that points out that females will attribute their

successes in mathematics to external factors such as effort,

rather than their ability as the males will demonstrate (for

example, Ryckman and Peckham, 1987)

.

The second possible explanation is that females are

socialized by the Western doctrine that tells them they

should not achieve as well in mathematics as the males

(Prose, 1990) . They would be going against a belief system

that defines gender-specific behaviour and interests <»,
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(Caporrimo, 1990) . "While 'buying into the system' may

allow math talented females to feel 'safe' by not 'making

waves, ' these behaviours serve to reinforce stereotyped

notions of appropriate choices for women" (Caporrimo, 1990,

p. 20)

.

Parental attitudes and beliefs were also examined in

detail. The results from this study were generally not

supported by the literature as both mothers and fathers were

perceived by the participants as being equally supportive of

mathematics performance in the classroom.

Implications for Further Research

One area that should be addressed in future research is

that of the development and enhancement of confidence in the

female students in mathematics. Pedagogical techniques and

curriculum need to be examined and questioned. Peer

coaching is a valuable tool to examine different styles and

methods that can enhance the confidence of the female

students in mathematics.

As cultural differences were not addressed in this

current study, future research should focus on this aspect

as a possible interaction with gender on influencing

mathematics performance.

The current study only examined a sample of convenience

in one school. It would be interesting to be able to expand

this study to look at several schools across one board of
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education in order to draw upon a much larger data base.

CCAT scores should also reflect all three subtests, as this

would be a better indication of ability. Likewise, a

longitudinal study that followed a group of students through

several years might provide some valuable insight into the

development of gender differences in attitudes and

performance. Survey questions could be expanded to examine

the relationship of self-confidence and perceived ability in

mathematics.

It would also be worthwhile to examine the parents'

attitudes and beliefs toward mathematics directly through

the use of surveys sent home and interviews and to relate

these findings to the attitudes held by their children.

This would give a clearer picture of parental influence, and

perhaps provide a more detailed account for gender

differences in student attitudes.
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APPENDIX A

Coleman's Occupational Categories (1966)

1. ARTISTS AND ENTERTAINERS—such as writer. Journalist,
artist, musician, actor/actress, designer, professional
athelete, etc.

2. CLERICAL, TECHNICAL AND SERVICE PERSONNEL—such as bank
teller, sales clerk, office worker, dental or medical
technician, draf tsperson, computer programmer, police
officer, fireman, postal worker, nurse, etc.

3. EXECUTIVES—such as president or vice president of a

large company, banker, government official, district
manager, etc.

A. HOMEf^AKER—also includes daycare worker and babysitter.

5. MANAGEMENT AND MARKETING PERSONNEL—such as store
manager, insurance agent, owner of a small business,
restaurant owner, real estate agent, sales representative,
military officer, contractor, airline pilot, etc.

6. PROFESSIONALS—such as doctor, lawyer, teacher,
librarian, social worker, accountant, architect, physicist,
minister, veterinarian, forester, etc.

7. SEMI-SKILLED WORKERS—such as factory worker, key punch
operator, truck driver, security guard, farm worker,
waiter/waitress, cab or bus driver, laborer, gas station
attendant, etc.

8. SKILLED WORKERS—such as carpenter, plumber, mechanic,

enlisted military person, farmer, tool and dye worker,

butcher, flight attendant, etc.

120





APPENDIX C

Adapted Survey from Armstrong (1979)
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1 . AGE

:

sex: M .

CLASS

:

2. To answer the next quest ions? choose a number from the

KEY to show how you feel. Write that number in the space
next to the question. Answer each question TWICEt once for

your father, and once for your mother.

KEY
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3. To answer the following quest ionsi choose a number from
the key to show how you feel. Write that number in the

space next to the question.

KEY 1 = Strongly agree
2 = Agree
3 = Disagree
A = Strongly disagre*

-Mathematics is easier for me than

it is for most people.

-I am not very good at working
mathematics problems.

-Mathematics does not scare me
at all.

-I dread mathematics class.

-Mathematics teachers make me
more nervous than other teachers.

-I have never liked mathematics.

-I am confident in mathematics.

—I usually do not worry about
mathematics.

—I Just cannot understand
mathematics.

-I usually feel confident when
taking mathematics tests.

-I enjoy mathematics classes.

—I am wry proud of my mathematics
schoolwork.

-Taking mathematics tests scares
me.

-I can get good grades in

mathematics.

—I am no good in mathematics.
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KEY 1 = Strongly agreee
2 = Agree
3 = Disagree
4 = Strongly disagree

-Working mathematics problems
makes me tense.

-I usually have been at ease
during mathematics tests.

-I am usually at ease in

mathematics class.

—Doing mathematics problems is

usually frustrating.

4. With which adult do you live?
Just your mother
Just your step—mother
Just your father
Just your step-father
both your parents/guardians
both your step-parents
other

5. If you live with only one parent, do you see your OTHER

parent often?
Yes.
No.
I live with both parents.

6. Which one of the following best describes the highest

level of education your father/mother completed?

Father

—did not graduate from high school

—graduated from high school

-completed one to three years
of study after high school

-graduated from college or
university

-attended a graduate or
professional school after college

Mother
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7. Uhat is the highest level of education your
father/mother expects you to complete?

—high school

—vocational, trade or technical
school

—two-year co 1 1 ege

-four-year college or university

—graduate or professional school
after college

Father





APPENDIX D
TABULATED f=^E3'-JLT: "P>..M FIl.0' TEST OF SURVE r e- or-essed ir, n ana Pi

1. Adults At home

Mot her /step

Father/step

Both

Other
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n





c. Mere i-ielp ujitn

Mother

Father

Both

Nei ther

7-9. Occupations of parents and a'spi rat ions

:

hoff-eai

Ma
n





10 Parental a.': 1 1 ruaes "epcr ted by females';
Fathers

likes math

good/math

uses math

encourages

makes S. feel good/math

interested/ progress

ability to go on

math for males
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Mothers

: n

: S





11. Stuaent attitudes

Item #

1

3

4

5

6

7

8

9

1(3

11

12

13

14

15

16

17

18

19
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: n
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APPENDIX E

Occupations of Parents bv Gender of Student

fN=10. expressed in percentages)

Occupational

Category
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APPENDIX F

Total Number of Responses on Student Attitude Inventory

by Gender of Respondent

(N=10, expressed in percentages)

Attitudes
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APPENDIX a

Positive Attitudes held by Fathers and Mothers of Students

(N=10, expressed in percentages)

Inventory

Item
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APPENDIX H

Negative Attitudes held by Fathers and Mothers of Students

(N=10, expressed in percentages)

Inventory

Item





APPENDIX I

Letter of consent used in the study

January 22, 1992

Dear Parents/Guardians!

I am a graduate student at Brock University in St.
Catharines. My thesis for the Master of Education degree is
under the supervision of Dr. Cecilia Reynolds. We are
interested in studying the relationship of student
attitudes and parental attitudes to classroom performance
in mathematics, in particular, any gender differences
related to these attitudes. I would very much appreciate
your child's participation in this study.

Your child will be asked to fill out a survey that should
take no more than twenty minutes out of regular class time.
Survey results will be matched to terms marks earned over
the three terms in the 1991-1992 school year. Your child's
responses will not be identified by name, and all
information I gather will be kept confidential.

This study has been approved by Mrs. Williamson, principal
of Beatty Fleming Senior Public School. If you and your
child wish to be included in this study, please complete
the form at the bottom of this letter and return it to your
child's teacher by Wednesday, January 29. Should you or
your child wish to withdraw from this study, you are free
to do so at any time without penalty.

I sincerely appreciate your cooperation. If you have any
questions about this study, please do not hesitate to
contact me at 457-6107 during school hours.

Thank youf
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Mary Jane Madonia

STUDENT'S NAME: CLASS:

Check here:
„ We give permission for to

participate in the study conducted by M. J. Madonia.

We do not give permission for to tak«

part in the study.

Signature of Parent/Guardian: Date:.

Signature of Student: Date:
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