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ABSTRACT 

Many researchers, educators and policymakers have been concerned with 

women's under representation in math and science careers. The present study 

investigated gender and grade differences in expectations for success in math, language 

arts (LA)/English, and science. Using twelve questions from the adapted Eccles 

Academic Choices and Achievement Survey, the study investigated the expectations for 

success that contribute to junior high and senior high school students' academic choices. 

Approximately, 1400 grade 7 and 10 students from Calgary, Alberta and the surrounding 

rural area responded to these questions. 

A 2x2 (Gender x Grade) multivariate analysis of variance (MANOVA) indicated 

no interaction effect. Significant main effects were found for Grade and for Gender and 

were examined further through univariate analysis of variance (ANO V A ) . Data analysis 

revealed a main effect for gender in expectations for success. Female students, more than 

males students, believed taking advanced math and science courses would be too 

difficult, and they would have to work hard to get good science grades. Females, more 

than males, believed they would do well in language arts/English, and believed they 

would be successful in a career that required writing and speaking abilities. Male 

students, more than female students, believed they would be successful in careers that 

required math and science abilities. A main effect was found for grade. Grade 10 

students, more than grade 7 students, felt that taking a more advanced math course would 

be too difficult. Grade 7 students, more than grade 10 students, believed they were going 

to do well in math and have a successful career that required mathematical ability. Grade 
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students, more than grade 10 students, believed they had to work hard to get good grades 

in LA/English. The results of the present findings support the previous studies carried out 

by Eccles and her colleagues. High expectations, mentoring, and the presence of 

abundant female role models influence student interest and academic and career choices. 
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CHAPTER I 

INTRODUCTION 

Success is a good thing, but only when you know what it is at which you 
are succeeding. Without that understanding, success can lack meaning, or worse, 
can fail to achieve anything important or useful. In the simplest terms, I would 
claim that 'knowing at what you are succeeding' is the idea behind the 'strong 
objectivity' promoted in feminist philosophies of science. Every woman choosing 
or shaping a career in science should take that idea to heart. (Nye, 2000: 203) 

In the past twenty years researchers, policymakers, educators and business leaders 

have been concerned about the under representation of female students in math and 

science related occupations (American Association for University Women [AAUW], 

1992; A A U W , 1998; Eccles, 1987a; 1989; Farmer, Wardrop, & Rotella, 1999; Hyde, 

Fennema, Ryan, Frost, Hopp, 1990; Meece, Eccles Parson, Kaczala, Goff, & Futterman, 

1982; Nauta, Epperson, & Kahn, 1998; Sadker & Sadker, 1994; Smist, 1994) and how 

young girls are eliminating themselves from any possibility of pursuing a career in math 

and science (Eccles, 1989; Meece et al., 1982). Women, whose presence in the 

workforce has increased dramatically since World War II, have yet to be equally 

represented in careers that involve science and mathematics. 

There have been many changes in the last thirty years regarding women's choices 

in the areas of education, career and community involvement. The call for equal 

treatment under the law has enabled women to gain increased access to educational and 

occupational opportunities, as well as equal pay for equal work. Today women have 

access to an increased breadth of working situations, and many have chosen non-

traditional careers that would not have been possible in past decades. For example, 
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Currently, three Canadian women work in overseas commanding roles in peacekeeping 

missions ("Female Major," 2001). Fifteen percent of RCMP and police officers in 

Canada are female ("Female Major," 2001). Even though females are still 

disproportionately represented in these fields it is important to point out that thirty years 

ago, women would not have been considered in the military, politics, or in the police 

force. In addition to women's increased presence in careers associated with security, 

women account for 30% of the general medical practitioners and specialist physicians in 

Canada; a career that was predominately occupied by men in the past (The Daily: 

Statistics Canada, 1998). 

In addition to the increased presence of women in non-traditional careers, there is 

a significant increase in the number of women who are self-employed. Between 1991 and 

1996, the number of women in Canada who were employers increased 27% compared 

with just 11% for men (The Daily: Statistics Canada, 1998). Female "own account" 

workers, that is, those who work by, and for, themselves, increased 62% as opposed to 

29% among males (The Daily: Statistics Canada, 1998). 

Despite women's advances in the workplace and in some non-traditional careers, 

statistics suggest that, overall, females continue to choose careers that are traditional and 

stereotypically viewed as caring, nurturing, and relational. For example, in 1999, 70% of 

all employed women were working in teaching, nursing, and related health occupations, 

clerical or other administrative positions, and sales and service occupations (Statistics 

Canada, 2000). For the most part, these jobs have relatively low status and have tended to 

be low paying, with the recent exception of the nursing profession Severe shortages in 



3 

the health care industry and the public demand for quality health care have convincingly 

pressured governments to provide attractive financial incentives for health care providers. 

Regrettably, women continue to remain a minority among professionals employed 

in the natural sciences, engineering, and mathematics. In 1999, just 20% of professionals 

in these occupations were women, a figure that has changed little since 1987 (17%) 

(Statistics Canada, 2000). Men have traditionally dominated careers in the math and 

science field. Male occupied careers in the natural and applied sciences have tended to be 

higher paying and have had higher status in society (Eccles, 1985a; Fiske & Stevens, 

1993; Hyde, Fennema, Ryan, Frost, & Hopp, 1990; Nowell & Hedges, 1998; Smist, 

1994). Research conducted by Farmer and her colleagues revealed that young adult men 

were 18.7 times more likely to have careers in science related occupations than were 

young adult women (Farmer, Wardrop, & Rotella, 1999). As a result, women have 

experienced disparity of income. Their income is generally lower than that of men 

because women have tended not to be employed in science and engineering professions. 

In 1997, the average annual pre-tax income of women aged 15 years and over 

from all sources was $19,800, just 62% of mens' income (Statistics Canada, 2000). 

Women also made up a disproportionate share of the low income population in Canada. 

In 1997,2.8 million women (19%) were living in low-income situations. They accounted 

for 54% of all Canadians classified as having low-incomes (Statistics Canada, 2000). 

Further, there was a disproportionate number of lone-parent families headed by women in 

comparison to lone-parent families headed by men. In 1997, 56% of all families were 

headed by lone-parent mothers who had incomes below the low- income cut-offs, as 

compared to 24% of male lone-parent families (Statistics Canada, 2000). The remaining 
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20% of low-income families consisted of non-elderly two-parent families with children 

and women under 25 years of age and over 55 years of age living with families. In order 

to be identified with a low-income cut-off category, families and individuals would spend 

more than 56.7% of their income on food, shelter, and clothing (Statistics Canada, 2000). 

Women in this category face incredible financial and emotional stress as they try to 

provide the basic necessities for their families as well as procure adequate and affordable 

childcare. These stress factors place women at a substantially greater risk than men for 

all of the negative social consequences associated with low income and poverty. In turn, 

the children of female lone-parent families often face the same risks of negative social 

consequences (DeZolt & Henning-Stout, 1999; Statistics Canada, 2000). 

Part-time employment is the most common form of non-standard work 

arrangement for women. In 1999, 28% of all employed women worked less than 30 

hours per week, compared with 10% of employed men (Statistics Canada, 2000). Since 

part-time employees do not typically receive the same benefits of health, dental, or 

retirement plans, not receiving such benefits apportions part-time employees financial 

disadvantages compared to full-time employees and places them in lower pay categories. 

In addition to what is known from statistical trends, it is important to understand the 

complex factors that contribute to gender differences in female and male expectations for 

success and the potential influence to subsequent life-role and career successes. 

Researchers and educators are concerned that females are choosing to enroll in 

fewer advanced math courses than are males students (AAUW, 1992; A A U W , 1998; 

Eccles, 1989; Dick and Rallis, 1991; Kimball, 1989; Farmer, Wardrop & Rotella, 1999; 

Smist, 1994; Stipek & Granlinski, 1991). Enrolment figures reveal that while women 
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make up the majority of full-time students in most university departments, they continue 

to be in the minority of full-time enrolment in mathematics and science faculties. In 

1997-1998, only 29% of all university students in mathematics and physical sciences 

were female and just 22% of those in engineering and applied sciences (Statistics Canada, 

2000). In 1997-1998, women dominated several traditional discipline areas including 

education (69%), health-related programs (68%), fine and applied art (63%), agricultural 

and biological sciences (62%), humanities (61%), and the social sciences (57%)(Statistics 

Canada, 2000). Despite the growing enrolment of women in high status careers in law, 

medicine, and business schools, women remain under represented in the male-dominated 

programs of physical science and engineering (Nauta, Epperson, & Kahn, 1998). 

With an anticipated shortage of highly qualified people and an aging baby boomer 

generation approaching retirement, there has never been a more ideal time for women to 

pursue careers in science and mathematics. The long awaited Innovation Strategy, 

announced by the Canadian government in December of2001, consisted of two papers 

outlining Canada's future goals of economic viability in a global knowledge-based 

society. The Canadian government has projected that it will need to at least double the 

number of research personnel in the current labour force and foster a strong 

"management class" (Industry Canada, 2001). The careers of the future will require a 

strong knowledge base in mathematics and science, which offers women a timely 

opportunity to seek careers in these fields. 

If female students choose not to enroll in advanced math and science courses 

during the formative years of junior high and high school, they may not expect to succeed 

in those subject areas. The long-term effects of females choosing to limit their 
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mathematic and scientific training restricts them from attaining educational and financial 

equity with their male counterparts. Research that has investigated adolescent life-role 

and career choices suggests that life-role decisions are not made when one becomes an 

adult, but rather, are formed early in one's development; specifically during the junior 

high school and high school years (Wagner, 1996). Gorrell and Shaw's (1988) research 

on upper elementary and high school students' attitudes toward gender-typed occupations 

found that females and males have traditional views regarding gender-typed occupations. 

Choices in course enrolment, extra-curricular activities and the socializing influences of 

parents, teachers, and peers play a role in the development of youth expectations for 

success and subsequent life-role choices. Less is known about how students' expectations 

for success develop during the formative years of adolescence. Furthermore, minimal 

Canadian information is available regarding students' expectations for success in their 

academic and career choices. The following chapter will present a summary of the 

available information and research concerning factors which influence females in their 

life role and career choices, which is the purpose of this study. 
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C H A P T E R II 

N A T U R E OF THE P R O B L E M 

Clearly, i f Canada is to remain a competitor in the knowledge-based economy of 

the global marketplace, it needs to increase the numbers of women in math and science 

careers. What follows is a review of the factors stemming from previous research that 

have contributed to women's under representation specifically in math and science 

careers. This chapter includes definitions of success, deficit models of success, career 

development of women, women's overlooked successes, the difficulties in choosing a 

career in math and science, and choices in success. While success may be perceived as 

an evaluative term referring to the culmination of one's life achievements, success and 

achievement will be interchangeable, in meaning, for the purpose of this study. 

Definitions of Success 

Contemporary definitions of success go beyond the classic "masculine" 

definitions of fame, career, and financial success. Defining one's expectations for success 

can be very subjective. One problem associated with investigating expectations for 

success is that the construct is extremely value laden. Eccles and her colleagues, as well 

as other theorists, have suggested that success is viewed by men and women differently 

(Eccles, 1987a). A n example of how men and women value success differently is 

described in TodorofFs (1994) research of female achievement in midlife single mothers 

ranging from 44 to 63 years of age. Success for the women in the study fit outside a 

traditional model of male accomplishment in work and business. The women in 

Tordoroff s study described their view of achievement as including completing the day-

to-day responsibilities of managing a household, childrearing, surviving the emotional 



challenges and financial burdens of single motherhood, as well as the dual workload of 

being the primary breadwinner and caregiver in the family (Tordoroff, 1994). 

In a similar vein, Silverman's (1996) study investigated 126 gifted and talented 

women over 14 years. When the women were asked to define their own achievements 

they went fer beyond the masculine stereotype of educational, career and financial 

accomplishments to include personal and relational areas of achievement (Silverman, 

1996). Other researchers have expanded the definition of success to include being able to 

do things that one would not have believed possible at one time in one's life (Brooks and 

Brooks, 1997). According to the researchers, success involves challenging oneself, 

achieving professional and personal accomplishments, and gaining a feeling that one can 

do things that one would not have thought possible (Brooks & Brooks, 1997) and using 

one's gifts and talents to the fullest (Kerr, 1994). 

Not only is success difficult to define because the concept is so value laden, but 

within the field of motivational achievement theory, researchers use a variety of terms 

that define similar concepts. For example, self-efficacy, competence, and self-concept of 

one's ability all have similar meanings. When theorists are asked to define each term, 

subtle distinctions are extracted. The potential for confusion for those who do not belong 

to the community of motivation researchers, or who do not understand the traditions from 

which fiunilies of terms arise, is great (Murphy & Alexander, 2000; Pintrich, 2000). 

Often researchers do not agree on the definitions and operations of key motivational 

constructs (Schunk, 2000). As a result, a multiplicity of definitions has evolved. This 

becomes problematic for researchers, practitioners, and students who attempt to make 

sense of motivation (Schunk, 2000). There is a need for theoretical integration in 
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motivational research, particularly with respect to models that incorporate competence 

and expectancy belief constructs (Eccles & Wigfield, 2002). The contextual features of 

the classroom and school contexts of children greatly influences their motivation and 

achievement in complex ways (Eccles, Wigfield, & Schiefele, 1998; Stipek, 1998). In 

order to understand children's motivation, the contexts of children's learning experiences 

must also be considered as part of the global view of motivation. To this end, Eccles and 

her colleagues attempted to provide theoretical clarity in defining expectancies and 

values within a single achievement model. At the same time Eccles and her colleagues 

have addressed the problem of deficit models of success described in the next section. 

Deficit Models of Success 

Traditional theories of achievement have tended to focus on male orientations and 

preferences, defining concepts from the point of view of male standards (AAUW, 1992; 

1998; Eccles, 1987a; Hare-Mustin& Marecek, 1990; Kerr, 1994; Tavris, 1977; 1992; 

1999; Todoroff, 1994) and, for the most part, have perceived women as different from 

and inferior to men ( A A U W , 1992; Deaux, 1984; Hare-Mustin & Marecek, 1990; Kerr, 

1994; Tavris, 1977; 1992). Accordingly, deficit models have focused on women's lack 

of achievement. For example, differences in achievement patterns have been attributed to 

females' learned helplessness, low self-concepts, low-expectancy attributional patterns, 

and fear of success (Eccles, 1985a; Tavris, 1999; Pipher, 1994; Hashizume & Crozier, 

1994). Traditional theorists have sought to understand why women do not achieve similar 

to men without considering the possibility that lack of engaging in education, career, or 

an activity may reflect the choice of an alternate activity, rather than avoidance (Eccles, 

1987a; Hashizume & Crozier, 1994). 
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Career Development 

Another problem in understanding women's achievement is that career 

development theories have considered success from a male perspective. Traditional 

models of career development have failed to represent women's experience in the social, 

educational, family and work spheres. Super's career theory assumed that "normal" 

progression of one's career was characterized as being onward and upward (Hashizume 

& Crozier, 1994). He considered a stable pattern of career development to consist of 

entering a career early and remaining in the same occupation permanently. Women's 

career patterns did not follow this stable pattern; hence, are considered to be unstable 

(Hashizume & Crozier, 1994). As a result, viewing women through the lens of male 

achievement has not proven to be accurate or complimentary to women's success. 

For many women, the measure of success is based on relational factors rather than 

financial status or power. Researchers have suggested that women's achievement is 

motivated by affiliation. Women have tended to pick careers that suit the relational 

disposition that they have been socialized to exhibit. Other researchers have posited that 

women's valuing of relationships is a central feature of their development, experience, 

and contribution in our society (Eccles; 1987a; Eccles, Barber, & Jozefowicz, 1999; 

Hashizume & Crozier, 1994). Hence, women have expressed a desire to work for the 

betterment of other individuals and society, in collaboration with others, and in ways that 

empower others. 

Despite the apparent differences in career development of women and men, 

researchers have found no differences in women and men's understanding of careerism 

(focus on career as a critical part of one's identity)(Eccles, Barber, & Jozefowicz, 1999). 
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Nor have they found gender differences in students' confidence of success in business 

and law or their leadership, independence, intellectual, and computer skills (Eccles et aL, 

1999). Female and male students were equally likely to want jobs that allowed them 

flexibility to meet family obligations, entailed prestige and responsibility, and provided 

opportunities for creative and intellectual work (Eccles et al.). 

Women's Successes Overlooked 

Because societal success is linked so closely to the male model of academic and 

career achievement, researchers have overlooked the decisions that women have made in 

choosing to be successful in the domestic spheres of homemaking and community work. 

Pursuits having to do with the sustenance of relationships, home and family are not seen 

as valued forms of achievement to the degree that work outside the home is (Washburn, 

1994). Because women's achievements actualized by remaining at home and raising 

children are not financially rewarded, society tends not to value their worth (Tavris, 

1999; Hare-Mustin & Maracek, 1990). In addition, Epstein (1998) posited that the work 

of adult women in looking after homes and families, working on their personal well-

being and bodies, and doing the emotional work of relationships is, generally, not defined 

as work. In a similar vein, Hashizume & Crozier (1994) cautioned that devaluing and 

denigrating traditionally "female" traits of nurturing, emotional sensitivity, and kindness, 

for the sake of having females acquire male traits in order to achieve in nontraditional 

careers, was as discriminatory as the practices that denied women access to careers 

outside the home. 

In addition to the apparent devaluing of women's achievement in raising children 

and managing a household, women have continued to experience role conflict as they 



attempt to balance family and career. In a study conducted by Eccles and Jacobs (1986), 

comparing mothering to other occupations, it was found that a career that threatens the 

role of mothering may not be attractive to women who value mothering as an important 

role. Indeed, women may choose less technical occupations because their personal 

expectations encompass multiple life-roles, or they may prefer "disposable" careers like 

nursing and teaching (Denmark, 1999; Eccles, Barber, & Jozefowicz, 1999; Kerr, 1994). 

Even though more women are continuing to work after they have children, there remains 

a disproportionately large group of women who are more likely than men to work part-

time and to modify their career path to accommodate their spouse's career needs (Eccles, 

Barber, & Jozefowicz, 1999). Unfortunately, occupations considered flexible enough to 

absorb the demands of children and household typically have lower pay and lower status 

(Eccles, 1987a; Washburn, 1994). 

In general female achievement has been seen as the outcome of a complex 

interaction between biological, psychological, and cultural processes (Cammaert, 1994). 

Females tend to make decisions based on their expectancy of success. Females base their 

values, which include nurturance and cooperativeness, interdependence, on their primacy 

of affiliation through relationships (Cammaert, 1994; Tempteman, 1994; Eccles, Barber, 

Jozefowicz, Malenchuk, & Vida, 1999). 

Difficulties in Choosing Math and Science Careers 

There are several factors that are deemed critical in the failure to attract women to 

careers in math and science. First, there is a stereotypical belief that the working 

environment in such careers is lived out as cold, sterile and lonely (Nauta, Epperson, & 

Kahn, 1998). In light of this belief, Eccles, Barber, & Jozefowicz (1999) found that one 
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of the critical components influencing female students' decisions to pursue a career in a 

science versus health-related field was the value the students placed on having a career 

associated with people and humanistic concerns. Second, science and mathematics 

professions have not been accommodating to women's multiple role expectations in 

family, career, and community (Eccles, 1985b; 1987a). Other reasons for women's under 

representation in math and science careers included the demands of the workplace, the 

number of years of post-secondary education and the discriminatory policies and 

practices which have been obstacles to women's achievements (Mau, Domnick, & 

Ellsworth, 1995). 

In contrast, a mediating factor that contributed to females pursuing careers in 

engineering and science was encouragement from parents and teachers (Dick & Rallis, 

1991). Another mediating factor identified was females valued math and science, while 

males viewed taking the courses as a way of achieving their career goals (Farmer, 

Wardrop and Rotella, 1999). In support, Greene et al. (1999) found that valuing 

mathematics was more important for students taking elective mathematics courses than 

for students taking compulsory mathematics courses. It would appear that in order to 

increase the numbers of females in math and science careers, a crucial factor would be to 

increase the value females attribute to such a career. 

Choices In Success 

Several researchers have posited that an alternative model of achievement is 

necessary in order for women's success to be accurately evaluated (Eccles, 1985b; 1987a; 

1989; Hashizume & Crozier, 1994). Eccles and her colleagues hypothesized that males 

and females have been socialized to have different, but equally important goals for their 
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lives. They have re-examined the achievement of men and women by de-emphasizing 

differences through sorting out genuine male-female differences from stereotypes. A 

foundational element of Eccles' achievement-value model is the concept of choice 

(Eccles, 1985b; 1987a). The model assumes achievement decisions are made in the 

context of a variety of choices (Eccles, 1985b). It is assumed that choices are influenced 

by both negative and positive task characteristics, and all choices are assumed to have 

costs associated with them precisely because one choice often eliminates other options 

(Eccles & Wigfield, 2002). Assuming choice implies that all individuals have equal 

access to education, training and occupations (Hashizume & Crozier, 1994). In the past, 

choice has been limited for women due to socialization of the culture (i.e. homemaking 

and childrearing), as well as subtle and not so subtle discriminatory practices in the 

workplace (Mau, Domnick, & Ellsworth, 1995). As a result, women have been under 

represented in math and science careers. If not remedied, the loss of women's 

contributions to the marketplace will have fer-reaching negative consequences to the 

economic stability of Canada and society at large. 

Summary 

Clearly, the under representation of women in careers of math and science is a 

significant problem in light of the projected job shortages that the Canadian government 

is anticipating. The factors that have contributed to the present problem have tended to 

exclude women as valuable contributors to society's economic prosperity. While men's 

achievements have been valued, women's "work" has tended to be undervalued and 

overlooked. Because women have tried to balance the role conflict of home and career 

responsibilities, most women have tended to choose careers that accommodated their 
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multiple responsibilities. Not only have women tended to choose "disposable" careers, 

but discriminatory practices in the workplace have shut women out of non-traditional 

careers that offer higher salaries. As a result, women have generally chosen careers that 

are lower paying and lower status. While it is understood that socialization plays a 

significant role in a person's career choice that may manifest differently for women and 

men, both have equally important goals for their lives. Eccles' expectancy-value model 

is one of the few that recognizes the choices of women and men as equally valuable. The 

model will be used in the current study as a framework for investigating students' 

expectations for success in a school environment. 

Problem Statement 

Women are under represented in science and math careers. Canada needs 

workers with high levels of knowledge and skills i f it is to meet the technological 

demands of a competitive global economy. Women play a significant role in remediating 

the job shortages that exist. Females who do not pursue courses in math and science will 

not have the required knowledge skills necessary to meet the economic needs of the 

future. The ramifications as a society are, at worst, that Canada will fall behind other 

industrialized nations in its global competitiveness, and at best, there will be an 

increasing exodus of highly trained workers from Canada. 



CHAPTER III 

R E V I E W OF LITERATURE 

Overview of the Research 

Expectations for success has generally been viewed from a masculine perspective 

and have been supported by a variety of theoretical models. While many theorists have 

sought to find out why women are not more like men, Eccles and her colleagues posited 

an alternative explanation in achievement patterns that positioned male and female 

achievement choices on a more equal footing (Eccles, 1987a). Rather than looking at 

women's success through the lens of male definitions of success, Eccles acknowledges 

women's success as being different, but equal in value to men's success. The review of 

the literature will begin with an overview of theories of development, followed with 

discussion of gender and development. Finally, the derivative of motivational theory-

Eccles' Expectancy-Value Model and the expectations for success construct will be 

discussed. This literature review will further outline the direct influences of the self-

concept of ability, perceived task difficulty, and indirect influence of socializers 

(primarily parents and teachers) that contribute to the concept of expectations for success. 

Theories of Development 

Various theories of development have tried to explain the differences in female 

and male achievement. This section will discuss biological, cognitive, and social 

development theories. 

Biological Development 

In the past, there has been a tendency for researchers to credit biological 

explanations for gender differences whenever other explanations are less obvious (Lips, 
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2001). One example is the research of Benbow and Stanley. They suggested boys had 

more natural mathematical ability and there must be a biological basis for this gender 

difference, but research has failed to reveal female inability to learn math and science 

based on biological differences (Hare-Mustin & Marecek, 1990; Hyde, 1990). Various 

researchers have cited problems with Benbow and Stanley's conclusions of male 

superiority in mathematical ability. One problem cited by researchers was the use of the 

College Board's Scholastic Aptitude Test for Mathematics (SAT-M) as an appropriate 

measure of mathematical ability. Several researchers have posited the S A T - M measured 

acquired intellectual skills and not mathematical aptitude, as Benbow and Stanley have 

assumed (Eccles, 1987b). 

Another problem researchers found in Benbow and Stanley study was the timed 

tests that were administered to students. Researchers have suggested since males and 

females differ in motivational and affective factors, the results may not be related to true 

aptitude and be more related to test anxiety (Eccles, 1987b). 

Further, Benbow and Stanley assumed students had similar background 

experiences with mathematics. Eccles (1987b) posited the assumption to be problematic 

because even though children may be in same grade at school one cannot infer that the 

students all have the same ability or informal experiences with mathematics. 

On the whole, researchers have found that gender differences seem to be smallest, 

and may favour females, when the samples studied are from the general population (Lips, 

2001). The sample of boys and girls in Benbow and Stanley's study were much more 

mathematically talented than the average population (Lips, 2001). Benbow and Stanley's 
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research provided no information about gender differences in mathematical performance 

among average females and males. 

Despite the popularity of Benbow and Stanley's research of males' natural 

"talent" in mathematical ability, other researchers have sought to explain gender 

differences based on biological explanations. Genetic linkage of particular abilities to the 

X chromosome, direct action of circulating sex hormones, sensitizing effects of prenatal 

hormones on the developing brain, and the degree of specialization of specific functions 

in the left and right hemispheres of the brain are examples of biological mechanisms 

postulated as causal factors in gender differences (Lips, 2001). While a few hypotheses 

have proven to have merit in explaining gender differences, others have been problematic 

and appear to be overly simplistic. Lips (2001) posited there are dangers in past 

acceptance of either an extreme "nature" or an extreme "nuture" view. Biology and 

environment work so closely together that it is virtually impossible to rule out one or the 

other altogether in the explanation of behaviour (Lips, 2001). 

Cognitive Development 

In studies of cognitive abilities and personality traits, the overall picture is one of 

diminishing differences between females and males, although some studies continue to 

find differences in traits, such as self-esteem and problem solving favouring males and 

verbal abilities tending to favour females (Casey & NuttalL, 2001 ; Dick & Rallis, 1991 ; 

Eccles, 1985a; Murphy & Elwood, 1998; Tavris, 1999; Voyer, Voyer, & Bryden, 1995). 

Although there are no consistent sex differences for course grades and indexes of 

persistence on laboratory tasks, there are small but consistent differences on tests of 

mathematical reasoning and scientific knowledge favouring males among older children, 
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adolescents, and adults (Eccles, 1985a; Weinburgh, 1995). The differences on tests of 

language skills and on tests of knowledge in literature, music, and art are less consistent, 

but when found, favour females (Eccles, 1985a). 

Kimball (1989) found that girls, generally, achieved better school appointed 

marks in math, while boys performed better on standardized tests. Studies have also 

revealed that male students in high school often have higher marks than female students 

on achievement tests (Kimball, 1989; Hyde, Fennema, Ryan, Frost & Hopp, 1990; Stipek 

&Granlinski, 1991). 

Other research found differences in ways in which children paid attention to 

different details given the same circumstances (Murphy & Elwood, 1998). The research 

of Murphy and Elwood (1998) revealed that when girls and boys were asked to observe 

phenomena or objects and events without any cues as to what was salient, gender 

differences were found. For example, girls tended to focus on aesthetic variables and 

empathized with users' needs, whereas boys tended to focus on manufacturing issues and 

were more competent than girls in their application of knowledge of structures (Murphy 

& Elwood, 1998). Girls more often than boys took note of colours, sounds, smells, and 

texture. The researchers posited that students' gendered socialization influences what 

they observe and to what they pay attention. 

Several researchers have attributed diminishing differences between females and 

males to the removal of structural barriers to females' achievement in subject areas (i.e. 

mathematics and science) as opposed to the notion that girls are becoming better at 

mathematics (Epstein, Elwood, Hey & Maw, 1998). Voyer, Voyer and Bryden's (1995) 

meta-analysis of sex differences in spatial abilities found that the decrease in magnitude 



of sex differences in recent years could be attributed to the fact that attitudes concerning 

sex-related cognitive differences have changed; namely, changes in the way children are 

raised and the way men and women approach different tasks. Although the degrees of 

difference have diminished during the last thirty years, the differences between males and 

females remain significant enough to impact students' future academic and career choices 

(Meece et al., 1982; Casey & NuttaE, 2001; Gorrell & Shaw, 1988; Stipek & Granlinski, 

1991). 

Social Development 

As a leading pioneer in this area, Bandura's social learning theory described 

gender role differences as a psychosocial phenomenon that occurred for females and 

males through their observations of others and their differential treatment by others -

especially the different rewards and punishments for the same behaviours as meted out by 

parents, siblings, teachers, and the media (Wagner, 1996). Indeed, Bandura proposed that 

individuals' efficacy expectations are the major determinant of goal setting, activity 

choice, willingness to expend effort, and persistence (Eccles & Wigfield, 2002; Farmer, 

Wardrop & Rotella, 1999). In their application of Bandura's theory, Farmer et al., (1999) 

and Gorrell and Shaw (1988) suggested the development of career choices for women are 

influenced by cultural practices and realities that encourage more choices for men than 

for women. Furthermore, they posited that women who choose non-traditional careers in 

science and engineering have confidence in their own ability and withstand the cultural 

pressures that discourage other females from pursuing their career choices (Farmer et al., 

1999). As such, Eccles' model based on expectancy-value theory is applicable in the 

present study because the model values male and female expectations for success as 
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equally important, even though females and males may have been socialized to have 

different expectations for success (Eccles, 1987a). 

Gender and Development 

Gender development has been the primary focus of debate among the major 

theories of social-personality development, and is repeatedly discussed in the nature-

nurture controversy (Ruble, 1988). Politically, gender development has been a topic of 

interest because of the implications of gender equity, such as equal pay, and political 

representation (Hare-Mustin & Marecek, 1990; Marshall, 2000; Ruble, 1988; Tavris, 

1999). Washburn (1994) suggested that traditional theories of gender-role development 

are limited in terms of their utility for enhancing understanding of female achievement. 

This is because traditional theories account for male gender-role development more 

adequately than female development, fail to address gender-role development beyond 

childhood and adolescence, focus on a single aspect of gender-role development at the 

expense of all others, and attempt to describe the developmental processes without regard 

for the consequences of these processes for individuals (Washburn, 1994). As such, it is 

necessary to look beyond traditional theories to more recent conceptualizations of 

development in order to better understand gender achievement and females' achievement. 

Evidence from several studies suggest that while girls and boys have no gender 

differences in either achievement or self-concept of ability in elementary school, girls 

tend to have lower levels of both achievement and self-concept of ability in math by the 

time they are in high school (Skaalvik, 1990). In a study conducted by Eccles and her 

colleagues regarding gender differences in math and English, results suggested that 

gender differences began to emerge in seventh grade, with females having lower 
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estimates of their math ability than males. The size of the gender difference grew as the 

students made the transition to high school (Eccles, 1985b; 1989). In contrast, Bornholt, 

Goodnow, and Cooney (1994) did not find gender differences to be more evident the 

more years a student attended school. Further, the researchers speculated that gender 

differences in students' perception of achievement may be established at an earlier age 

than grade seven. Another interpretation of their results may be that other indicators of 

self-perception, (i.e. the response rate or the confidence with which a judgment is made) 

delineated the lack of increase in gender differences across the age span (Bornholt et al., 

1994). 

Other researchers speculated that the trends in declines of achievement and 

motivation from junior high to high school students may be related to the physiological 

changes of puberty. Because females enter puberty on average one and a half to two 

years earlier than males, females tend to experience adjustments in adolescence that 

males do not seem to experience. For example, female students begin puberty at 

approximately the same time they make the transition from elementary school to junior 

high school. Male students generally begin puberty as they are completing junior high 

school. For females, having two major transitions to contend with at the same time seems 

to create a lowering of self-esteem and motivation (Eccles, Wigfield, Midgley, Reuman, 

Maclver & Feldlaufer, 1993). Eccles and her colleagues have called this developmental 

occurance stage-environment fit (Eccles, 1997; Eccles & Blumenfeld, 1985; Eccles & 

Midgley, 1990; Eccles, Lord & Buchanan, 1996; Eccles, Lord & Midgley, 1990; Eccles, 

Buchanan, Flanagan, Fuligni, Midgley, & Yee, 1991; Eccles, Wigfield, Midgley, 

Reuman, Maclver & Feldlaufer, 1993; Eccles, Midgley, Wigfield, Buchanan, Reuman, 



Flanagan, & Maclver, 1993; Midgley, Eccles & Feldlauffer, 1991; Roeser & Eccles, 

1998; Roeser, Eccles & Sameroff, 2000; Wigfield, Eccles, Maclver, Reuman & Midgley, 

1991). It is assumed, by researchers, that the stage-environment fit influences motivation 

and mental health (Eccles & Midgley, 1990; Eccles, Wigfield, Flanagan, Miller, Reuman, 

& Yee, 1989). When there is good stage-environment fit between the needs of developing 

individuals and the opportunities afforded them by their social environments, optimal 

development takes place. When there is a poor stage-environment fit, negative results 

occur, such as a student's lowered expectations for success. School structures that 

present a poor stage-environment fit, are not only harmful for students who are having 

difficulty succeeding academically (Eccles, 1999), but tend to undermine student 

motivation (Eccles, Midgley, Wigfield et al., 1993; Eccles, Buchanan et al., 1991). 

Other researchers attribute the general developmental decline across grades three 

to ten to the value children place on academic achievement and on their intrinsic interest 

in and motivation for schoolwork (Eccles, Wigfield, Flanagan et a l , 1989). Evidence 

suggests that female students do as well as boys in math until they enter junior high 

school (Eccles, 1989; Eccles & Blumenfeld, 1985; Eccles, Lord, & Buchanan, 1996; 

Eccles, Lord, & Midgley, 1991; Eccles, Wigfield, Midgley et al., 1993; Fennema, 

Carpenter, Jacobs, Flanke, & Levi, 1998; Kimball, 1989; Meece et al., 1982; Roeser et 

al., 2000; Wigfield et al., 1991). Prior to this age, children appear unable to differentiate 

ability from effort and do not have a fully developed concept of ability as the capacity 

that limits the effect of effort on performance (Stipek & Granlinski, 1991; Eccles, 1985a). 

Similarly, Stipek and Granlinski (1991) posited success for future achievement 

was due to stable ability. They suggested that older children believed that ability was 
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stable while younger children did not have a stable belief of their ability. The researchers 

suggested that older children had lower expectations and more often avoided taking math 

courses than younger children who did not assume their ability to be stable. It was of 

further interest to note that their research found younger children more often than older 

children believed that success could be achieved through hard work (Stipek & Granlinki, 

1991). Stipek (1998) suggested that as children's concept of ability declines during 

junior high school and high school years, their perceptions of ability became more 

accurate because of the correlation with grades and achievement in general. This 

evidence was also supported by Bornholt et al., (1994) in their study of adolescent 

perceptions of achievement. When students were asked about their perceptions of future 

performance in math and LA/English, there was a decrease from grade 7 to grade 10. In 

other words, there was a tendency for students to be more accurate regarding their 

performance with each year they were school (Bornholt et al., 1994). Despite the general 

decline in achievement for both female and male students, it is important to note that 

males tended to overestimate their current and perceived future performance in math and 

females tended to be more realistic in their estimations of their performance in 

mathematics and English (Bornholt et al.). 

Murphy and Elwood (1998) offered another explanation for adolescents' decline 

in achievement during junior high school. They contended that boys' and girls' declining 

attitudes toward school was related more to the students' view of discipline. Boys were 

less keen to observe rules and were less concerned about being reprimanded, while girls 

were anxious to do as they were told and to please their teachers. Further, boys seemed 

to be less motivated to learn and did not want to be seen by their peers as 'achievers'. 
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Regardless of the different reasons for declining achievement, the apparent trend in 

declining motivation of students and its negative influence in the formation of student's 

expectations for success cannot be ignored. 

Eccles' Expectancy-Value Model 

Eccles' Expectancy-Value model was built on the theoretical framework of 

motivation and attribution theorists such as Atkinson, Lewin, Crandall, and Weiner 

(Eccles, 1983;1985b; 1989; 1994; Eccles [Parsons], Adler, & Meece, 1984; Meece et al., 

1982; Parsons & Ruble, 1977; Wigfield & Eccles, 1992; 2000). The model provides both 

a framework for more comprehensive research on female and male achievement patterns 

and a basis for designing more comprehensive intervention programs to broaden the 

range of educational and occupational choices for women and men (Eccles, 1987a). 

Based on the research findings, Eccles (1987a) argued that males and females 

define achievement activities in different ways. For many males, achievement may mean 

success in a competitively oriented school or workplace. For females, achievement may 

be expressed through other accomplishments, such as social activities, raising children 

and community involvement. 

Eccles' model assumes that expectancies and values are influenced by task 

specific beliefs such as ability beliefs, the perceived difficulty of different tasks, and 

individuals' goals, self-schema, and affective memories (Eccles & Wigfield, 1995; 

Eccles, Roeser, Wigfield & Freedman-Doan, 1999; Meece et al., 1982; Wigfield & 

Eccles, 1994; 2000). Eccles and her colleagues have investigated the different 

interpretations of success that males and females have of achievement and career choice 

(See Figure 3.1) ( Eccles, 1983; 1985b; 1989; Eccles & Wigfield, 2002; Meece et al., 
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1982). For example, in Eccles' (1983) study of the critical determinants of achievement-

related behaviours, it was found that students' interpretations of reality (i.e., attributions, 

self-concepts of abilities, and perceptions of the beliefs of parents and teachers) were 

more influential déterminants of expectancies, values, and course plans than were 

objective indicators of past reality (i.e., previous grades and actual teachers' behaviours). 
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Figure 3.1. Eccles' Expectancy-Value Model 

The model links academic choice to two specific constructs: expectation of success on a 

task and the subjective value of the task for the individual (Meece et al., 1982). By 

placing the influence of experience on achievement beliefs, outcomes, and future goals in 

a more complex cognitive framework, the model allows one to address several mediating 

factors, which may offer more sound explanations and remedies. 



Despite the abstract and subjective nature of the expectancies construct, Eccles 

and her colleagues have attempted to distinguish the gender stereotypes from the sex role 

socialization patterns that influence students' achievement in subject domains. While 

researchers have investigated the career choices of adults, few studies have explored the 

factors that influence the formation of career choices during adolescence. Eccles and her 

colleagues speculated that career and life choices are formed early in a person's life. To 

this end, Eccles' research has consisted of longitudinal studies of children from 

kindergarten to adulthood. 

In Eccles' model, expectancies and values are assumed to be positively related to 

each other (Eccles & Wigfield, 2002) and directly influence achievement-related 

behaviours, including decisions to engage in particular achievement activities, the 

intensity of effort expended, actual performance, and the extent to which they value the 

activity (Eccles, 1983; 1985b; Eccles[Parsons], Adler, & Meece, 1984; Wigfield & 

Eccles, 2000). Expectations for success are most directly influenced by self-concepts of 

ability and by estimates of task difficulty (Eccles, 1983; Eccles & Wigfield, 1995; 2002; 

Eccles, Roeser, Wigfield & Freedman-Doan, 1999; Meece, Eccles [Parsons], Kaczala, 

Goff, Fitterman, 1982; Wigfield & Eccles, 1994; 2000 ). For the purpose of the current 

study, the review of this literature will focus on self-concepts of ability, task difficulty 

and the indirect influence of teachers and parents as socializers as contributing factors in 

deterrnining one's expectations for success. 

Definition of Terms 

Eccles defined expectancies as the confidence in one's abilities and performance 

(Eccles, 1989). Expectancies refer to beliefs about how one will do on different tasks or 
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activities (Eccles & Wigfield, 2002). Expectations for success are defined as children's 

beliefs about how well they will do on upcoming tasks, either in the immediate or longer 

term future (Eccles, 1983; Eccles [Parsons], Adler, & Meece, 1984; Schunk, 2000; 

Wigfield & Eccles, 2000). Values are defined in terms of interests in subject matter and 

the perceived importance and utility of the subject areas (Eccles, 1989; Eccles & 

Wigfield, 1995; Wigfield & Eccles, 1994; 2000). They refer to the incentives or reasons 

for doing an activity (Eccles & Wigfield, 2002). Ability beliefs are defined as the 

individual's perception of his or her current competence at a given activity (Wigfield & 

Eccles, 2000). Achievement is defined as grades in school, scores on standardized tests of 

achievement and aptitude, course-enrollment patterns, activity choices, performance in 

competitive activities, and persistence in classroom or on the job (Eccles, 1985b). 

Eccles distinguished the two constructs of self-concept of ability and expectations 

for success by defining the latter as children's beliefs about how well they would do on 

either immediate or future tasks. Beliefs about self-concept of ability were children's 

evaluations of their more general level of competence in different areas (Eccles, Roeser, 

Wigfield & Freedman-Doan, 1999). In other words, even young children appear to know 

what they are good at and what they value in different achievement domains (i.e., math, 

reading, music and sports). Even though ability beliefs and expectancy constructs are 

theoretically distinct in the model empirically these constructs are highly related (Eccles 

& Wigfield, 1995; 2002; Wigfield and Eccles, 2000). 

Expectations for Success Construct 

Numerous studies have documented the relations of expectations for success to 

both performance and occupational choice (Eccles, 1987a). For example, people tend to 
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choose careers they feel they can succeed in, but expectations for success are strongly 

related to actual levels of performance. Parsons and Ruble (1977) studied the impact of 

age on the relationship between cumulative experience and expectancy. The participants 

in the study ranged from six to eleven years of age. Results suggested a developmental 

trend toward an increasing response to failure, with greater effect for girls. Gender 

differences were not found in the pre-school age group. Second, while boys and girls in 

the six and a half to eight year old age group started with equal expectations, the girls' 

expectancies dropped significantly more in response to failure. Also, the girls in the nine 

and a half to eleven year old age groups began the task of constructing object puzzles 

with lower expectations than the boys. The girls in this age group, who were in a failure 

condition, began a task with extremely low expectancies. Of particular interest is that 

despite the evidence of female students having lower expectations for success, the results 

revealed that after female students experienced a series of successes at a task, the 

differences between female and male expectations for success disappeared (Parsons & 

Ruble, 1977). 

Eccles and her colleagues found consistent evidence of gender differences in 

expectations for success and the confidence held in ones' abilities for mathematics, 

English, athletics, and peer-related social skills. This was especially so among junior 

high and senior high students (Eccles, 1985a; 1985b; 1989; EcclesfParsons], Adler & 

Meece, 1984; Eccles, Jacobs & Harold, 1990; Wigfield, Eccles, Maclver et al., 1991). 

While iemale students tended to have higher expectations for success in language 

arts/English and reading and social ability, male students tended to have higher 

expectations for success in math and science (Eccles, 1985b; 1994; Eccles, Jacobs & 



Harold, 1990; Eccles, Barber & Jozefowicz, 1999; Eccles, Barber, Jozefowicz, 

Malenchuk, & Vida, 1999). It is of particular interest to note that even females who felt 

confident in their math abilities, and were enrolled in advanced math classes, expressed 

greater confidence in their English abilities than in their math abilities (Eccles, 1989). 

The males in the sample did not show this difference in their course enrolment and 

continued to take courses in math and English (Eccles, 1985b; 1989). 

Investigating gender differences in math achievement, Olszewski-Kubiliu, 

Kulieke, Shaw, Willis and Krasney (1990) examined the factors that are predictive for 

high ability males and females. The results of their study suggested that previous 

experience and exposure to mathematics was an important predictor of success in 

accelerated mathematics classes, especially for gifted females (Olszewski-Kubiliu et al., 

1990). For males, participation in math clubs and activities were related to their 

performance on the Scholastic Achievement Test (SAT) and also related to performance 

on the pretest and entry-level knowledge (Olszewski-Kubiliu et a l , 1990; Kimball, 

1989). For females, tutoring math and parental teaching provided an advantage for the 

acquisition of algebra concepts. Participation in math clubs did not relate to learning 

outcomes for females in the same way it did for males (Olszewski-KubUiu, et al., 1990). 

The orientation of interpersonal relationships may have been preferred by the females; 

thus contributing to a more appealing style of learning for them The researchers also 

found that self-competence did relate to entry-level performance for females and learning 

rate for both males and females (Olszewski-Kubiliu, et al., 1990). Eccles would define 

self-competence as concept of one's ability. Academic self-competence appeared to be 
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the one variable that was related significantly to gifted students in their academic 

achievement. 

Contrary to previous researchers' findings of gender differences in expectations 

for success and academic achievement, Skaalvik (1990) found no gender differences in 

achievement or success expectations in mathematics. Skaalvik studied sixth-grade 

Norwegian students, investigating gender differences in general academic self-esteem 

and in success expectations. The results indicated that the girls achieved substantially 

higher than did boys in Norwegian and English subject domains. The girls also had 

higher success expectations than the boys in these domains. However, the girls' higher 

success expectations in Norwegian and English compared with boys were not larger than 

could be explained by differences in actual performance (Skaalvik, 1990). One 

explanation suggested sex stereotypes regarding math and verbal abilities are no longer 

strong in the Norwegian culture. Another explanation was the age of the participants was 

a factor leading to no significant sex differences. Past research studies suggest that 

gender differences become more prevalent as students approach puberty. Generally, the 

participants in Skaalvik's study were prepubescent. A third explanation is that despite 

male students having a higher concept of ability to achieve academically in mathematics, 

expectations for success may have been similar for female and male students (Skaalvik, 

1990). 

In summary, evidence suggests that females develop lower expectations for 

success at an earlier age than males, but the differences are mediated if females 

experience a series of successes. Inconsistencies appear to exist regarding the emergence 

of gender differences. While there is some evidence to suggest that gender differences do 
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not emerge until adolescence, other research has suggested that gender differences 

emerge at an earlier age, with children identifying what they are good at and what their 

favourite subjects are in school. 

Self-concept of Ability 

Self-concept is believed by theorists to have many components and 

subcomponents that include appraisals of one's competencies and characteristics, 

evaluations regarding the relative importance or value of these various competencies and 

characteristics, and a general sense of one's self-worth or self-esteem (Eccles, Wigfield, 

Flanagan et al., 1989). Self-concept of ability is defined as the assessment of one's own 

competency to perform specific tasks or to carry out role appropriate behaviours (Eccles, 

1983). In the expectancy-value model ability beliefs are conceived as broad beliefs about 

competence in a given domain (i.e. math, LA/English, science), in contrast to one's 

expectancies for success on a specific upcoming task (Eccles & Wigfield, 2002). 

However, the empirical work of Eccles and her colleagues has shown that children and 

adolescents do not distinguish between these two different levels of beliefs (Eccles & 

Wigfield, 2002). 

Evidence from several studies suggested that while girls and boys have no gender 

differences in both achievement and self-concept of ability in elementary school, girls 

tended to have lower levels of both achievement and self-concept of ability in math by 

the time they are in high school (Skaalvik, 1990). Studies have found that females were 

less likely than males to attribute success to their own high ability and more likely to 

attribute failure to low ability (Stipek, 1998). Stipek and Granlinski (1991) found that 

gender differences existed in children's achievement-related beliefs and in their responses 



33 

to success and failure in mathematics. Their findings revealed that girls' achievement-

related beliefs were generally more negative than boys'. Overall, girls rated their ability 

lower and expected to do less well on the examination than did boys. Girls also 

attributed failure to low ability more than boys and attributed success to high ability less 

than boys (Stipek & Granlinski, 1991). Their research suggested that girls may be less 

likely than boys to believe that success in math is achievable through ability and hard 

work. They speculated that girls' negative beliefs may lead girls to have lower 

expectations for success and choose to avoid mathematics in the future. Unfortunately, 

children's lack of confidence is all too often interpreted as a lack of ability (Murphy & 

Elwood, 1998). This may lead to underachievement and future decisions of opting out of 

certain courses. 

Eccles and her colleagues have investigated extensively the nature of the relation 

of self-concept of math ability to students' decisions to enrol in optional math courses 

(Eccles[Parsons], Adler et a l , 1984; Eccles & Jacobs, 1986). These studies reported that 

sex differences in students' self-perceptions of math ability, favouring boys, were evident 

by junior high school. 

It is important to note that self-concept of math ability had only a small direct 

effect on math course enrolment (Eccles[Parsons], Adler, et a l , 1984). For example, 

Eccles (1983) found that measures of males' math performances were consistently related 

to their self-concept measures. This is in contrast to the relation between the female 

math-performance scores and their self-concept measures which were neither as 

consistent nor as strong (Eccles, 1983). Because self-concept of math ability had a 

significant effect on expectations, it, in turn, had a significant effect on enrolment plans. 
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Furthermore, self-concept of ability is assumed to influence students' academic choices 

indirectly through raising or lowering achievement expectations (Casey & Nuttall, 2001 ; 

Bornholt et al., 1994; Eccles, 1985b; Eccles[Parsons], Adler & Meece, 1984; Eccles, 

Jacobs, & Harold, 1990; Meece et al., 1982; Wigfield & Eccles, 1992; 1994; 2000). 

Thus, Eccles has shown that ability self-concepts and performance expectancies predict 

performance in mathematics and English, whereas task values predict course plans and 

enrolment decisions in mathematics, physics, and English and involvement in sport 

activities even after controlling for prior performance levels (Eccles & Wigfield, 2002; 

Eccles, Jacobs & Harold, 1990). For example, students who are confident in their math 

and expected to succeed in mathematics were more inclined to enroll in mathematics 

courses during high school. In addition, the researchers have extended their findings to 

reveal that both expectancies and values predict career choices (Eccles, Barber, & 

Jozefowicz, 1999). 

In a similar vein, studies have found that female students often withdraw from 

taking advanced math and science courses during high school because they tended to 

underestimate their intellectual skills despite the fact that their achievement is similar to 

male students of similar ability and achievement (Eccles, Barber, Jozefowicz, Malenchuk 

et al., 1999). In addition, girls often took less pride in their success than did boys. After 

experiencing failure, females experienced either more negative emotion or greater 

concern about public humiliation than did boys (Stipek & Granlinski, 1991). 

In summary, self-concept of ability has a significant effect on raising or lowering 

expectations and influences students' future enrolment in courses. Female students tend 
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to have lower self-concept of their ability in mathematics than male students; thus 

females tend to withdraw from advanced math and science courses. 

Perceived Task Difficulty 

A review of the literature pertaining to gender differences in perceived task 

difficulty found that female junior and senior high school students rated mathematics and 

future mathematics courses as more difficult than did their male peers (Meece et al., 

1982). This suggests that girls' perceptions of task difficulty might work in conjunction 

with their low self-concepts of math ability to lower their expectations of success in 

future courses. In each case the belief that math was very difficult was associated with a 

more negative view of a person's math abilities and of mathematics itself one year later. 

Having a perception of mathematics being too difficult had a compounding negative 

effect for female students in that they also perceived mathematics to be of less value than 

other courses and chose to enroll in courses that were less difficult. 

Other researchers have speculated that course content may be related to perceived 

task difficulty. For example, when students rated their task difficulty in math and English, 

all students rated English as easier than math (Eccles[Parsons], Adler, and Meece, 1984). 

Other research suggested that boys have a greater advantage in math because they take 

more advanced math courses and have more extensive experience with math outside of 

the school environment (KimbalL 1989). 

In summary, research appears to suggest that perceived difficulty of mathematics 

courses has some relationship to expectations of future success, self-concepts of math 

ability, perceptions of utility of future math courses, and liking mathematics. In other 

words, if a person believes that a task is too difficult, there will be lower expectations for 
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success and less value for the task, resulting in avoidance of the task. Conversely, i f the 

person believes the task is not difficult, there will be higher expectations for success and 

greater value for the task, resulting in participation in the task. 

Socialize™ 

In accordance with Eccles' model, gender differences exist because of the cultural 

based gender-role system of beliefs and behaviours of the significant adults who have a 

role in raising and educating the next generation. The adults of a culture act out a 

specific set of behaviours that they deem appropriate in raising males and females. 

Furthermore, the adults believe that males and females have different "talents" 

which children are encouraged to develop upon reaching adolescence. As a result, 

parents and teachers unconsciously treat males and females differently, form different 

expectations and goals for females and males, and provide each with different 

interpretations of reality and different advice regarding future choices (Eccles, 1989). 

Having different socialization patterns, children develop different ways of responding to 

the world and making sense of it, different ways which influence how they learn, and 

differences in what they learn (Eccles, 1983; Eccles, Jacobs, Harold, Yoon, Arbreton, & 

Freedman-Doan, 1993; Murphy & Elwood, 1998). 

Parents. Parents play a crucial role in providing the supportive framework in 

which children can grow, learn mental discipline, focus their abilities, appreciate their 

own strengths and weaknesses, cultivate a desire to learn and take advantage of 

opportunities, and develop as thoughtful and kind people (Mingus & Grassi, 1999). 

Parents need to be aware of the need for sensitivity to their female children. 
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A study conducted by Eccles and Jacobs (1986) found that parents' gender-

stereotyped beliefs were a key cause of sex differences in students' attitudes toward 

mathematics. In addition, Eccles and her colleagues speculated that ill-informed 

stereotypes lead females to develop less confidence in their math and science abilities, 

less interest in pursuing advanced courses in math and science, and less interest in 

choosing math and science careers (Eccles, 1989). For example, it was found that parents 

believed that advanced math was more important for boys than for girls and that parents' 

beliefs regarding their children's math aptitude are stronger predictors of the students' 

attitudes toward math than are indicators of the students' actual performance in math 

(Eccles, 1985b). 

Evidence suggests that parents' beliefs do have an impact on children's 

developing self-concepts, and on the experience parents provide for their children in 

various activity domains (Eccles & Jacobs, 1986; Eccles, Jacobs, & Harold, 1990; Eccles, 

Jacobs, Harold et al., 1993; Eccles, Midgley, Wigfield et al., 1993; Jacobs & Eccles, 

1992; 2000). For example, parents were more likely to attribute their child's success to 

natural talent in math and sports if their child was a boy and were more likely to attribute 

their child's success to natural talent in English i f their child was a girl. Eccles and her 

colleagues suggested that parents' rating of their child's English and math abilities may 

undermine their daughters' expectations in mathematics through an underestimation of 

their daughters' math ability and relatively high estimates of their daughters' English 

abilities (Eccles, 1987a; Eccles & Jacobs, 1986). 

In a similar vein, Ma (2001) confirmed the significant role parents had in 

influencing their children's expectations by enrolling in advanced mathematics courses. 
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Furthermore, Ma's research suggested that, overall, male students were more likely to 

take advanced mathematics than females. Prior achievement and prior attitude had the 

strongest effects in determining whether a student would enroll in advanced mathematics 

courses (Ma, 2001) 

Teachers. Adolescents' relationships with their teachers can have a significant 

influence in raising or lowering students' expectations for success. Roeser and Eccles 

(1998) found that adolescents who perceived that their teachers thought they were good 

students in eighth grade showed positive changes in their feelings of academic 

competence, educational values, and self-esteem; and declines in their feelings of anger 

or depressed mood from seventh to eighth grade. Similarly, Midgley, Feldlaufer, and 

Eccles (1989) studied the relationship between students' beliefs in mathematics and their 

teachers' sense of efficacy. Generally, they found the beliefs of students who had low-

efficacy teachers became more negative as the school years progressed, whereas the 

beliefs of students who had high-efficacy teachers became more positive or showed less 

negative change from the beginning to the end of the school years (Midgley, Feldlaufer et 

al., 1989). They concluded that teachers' more generalized expectations for the class as a 

whole (closely related to beliefs about teaching efficacy) may have much more profound 

consequences for student motivation and achievement. 

Effective teachers in classroom experiences provided significant encouragement 

for females valuing math and science through role models, information and career 

guidance (Baker, 1986; Eccles, 1985a; Kendall, 1989; Farmer et al., 1999; Roeser & 

Eccles, 1998). The teachers were aware of sexism in the classroom and actively took 

steps to eliminate it in their classrooms. In classrooms where females were encouraged 
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to pursue science studies, students perceived their teachers as uniform and fair in the 

treatment of females and males in the classroom. In contrast, classrooms that involved 

high teacher criticism, a public teaching style, and less private teacher-student interaction 

found that girls had lower math expectations than boys (Eccles and Blumenfeld, 1985). In 

a similar vein, Baker's (1986) study of teacher interactions with female and male students 

in science classes revealed that in both lecture and self-paced laboratory classes, males 

received more disciplinary actions than females, while females had more teacher-

initiated social interactions than males. 

Research has suggested teachers' perception of students is generally consistent 

with stereotypes of gender difference (Fennema et al., 1998; Jussim & Eccles, 1992; 

Murphy & Elwood, 1998) and that learning environments discourage females from 

achieving their potential (Kimball, 1989; Roeser & Eccles, 1998). Teachers rated boys as 

having more math talent than girls and rated girls as trying harder than boys. In another 

study, high-achieving boys and low-achieving girls received more attentions and praise, 

while high-achieving girls received the least attention (Eccles and Blumenfeld, 1985). 

Summary. Parents and teachers unconsciously treat males and females 

differently and have different expectations for females and males. Parents' beliefs have 

an impact on children's self-concepts. Parents tend to believe females have a natural 

affinity for LA/English and males to have a natural affinity for sports and mathematics. 

As a result, parents may not expect their daughters to succeed in mathematics and science 

in the same way parents expect their sons to succeed in mathematics and science. 

Furthermore, parents' expectations may influence females and males to have different 



40 

expectations in math, with males having higher expectations for success in math than 

females. 

Teachers' learning environments and teaching styles tended to encourage male 

confidence and achievement in math, while females were not encouraged in achievement 

and confidence in math. In order to attract females to pursue math and science, studies of 

interventions need be directed toward changing parents' and teachers' beliefs and 

perceptions of female abilities and expectations (Eccles, Jacobs, Harold et al., 1993). 

Purpose of the Study 

The purpose of the present study was to investigate gender differences in math, 

language arts (LA)/English, and science in adolescent expectations for success. 

Specifically, the current study addressed three exploratory questions: 

1. Will there be an interaction effect between male, female, grade 7, and grade 10 

students' expectations for success in math, language arts/English, and science? 

2. Do females and males have different expectations for success in math, language 

arts/English, and science? 

3. Do grade 7 students have different expectations for success in math, language 

arts/English, and science than grade 10 students? 



CHAPTER IV 

METHODS 

Overview 

This study is embedded in the larger research project entitled "Gender Differences 

in Student Participation and Achievement in the Sciences: Choice or Chance7'(Lupart, 

Cannon, & Rose, 1998). The larger study included several objectives as follows: 

"1. to investigate the key personal and educational factors that contribute to 

junior and senior high school participation and high achievement in the sciences 

for females and males. 

2. to identify the factors that most directly contribute to decisions on the part of 

males and particularly females to pursue programs and careers in science and 

related disciplines. 

3. to explore roots of differences and similarities for females and males in early 

decisions about adult life role and career choices. 

4. to investigate parent/teacher/counselor influence on student participation in the 

sciences. 

5. the employment and assessment of the value of Eccles' Achievement-Choice 

Mode l" 

The larger research project involved data collection from students, parents, 

teachers, and counselors over a three year time frame. The first phase of the project 

involved administration of and statistical analysis of a survey that was completed by a 

large sample of approximately 1500 grade 7 and grade 10 students. The second phase of 

the study included in-depth telephone interviews of a sub-sample of approximately 250 



42 

students from the initial sample, an in-depth telephone interview and the administration 

of a questionnaire with parents, as well as, a questionnaire administered to science 

teachers and school counselors from across Alberta. Selected data from the first phase of 

the larger research project is utilized in the current study. 

The survey used in the present study was an adaptation of Eccles Michigan Study 

of Life Transitions Questionnaire (MSALTQ). Results of the M S A L T Q have provided 

strong statistical support during the last twenty years (Eccles, 1983; 1985a; 1985b; 1998; 

Eccles & Jacobs, 1986; EcclesjParsons], Adler & Meece, 1984; Eccles & Wigfield, 

1995; 2002; Eccles, Wigfield, & Schiefele, 1998; Meece et al., 1982; Parsons & Ruble, 

1977; Wigfield & Eccles, 1992; 1994; 2000). 

In general the changes in the adapted version have emphasized content that was 

applicable to grade 7 and grade 10 students and included only those constructs of specific 

interest to Lupart, Cannon, and Rose (1998). The research instrument was a forced choice 

survey administered to students in grade 7 and grade 10. Students in grade 7 ranged in 

age from 12 to 13 years. Students in grade 10 typically ranged in age from 15 to 16 years. 

Content validity of the study's adapted questionnaire was established by the larger 

study research team. In order for questions to be included in the adapted survey, 

agreement was reached between the researchers that the questions met the criteria of 

being able to "fit" into the selected construct boxes of Eccles' model of achievement 

motivation (See Figure 3.1). 

Participants 

Students were selected from two urban districts— Calgary Board of Education 

and Calgary Roman Catholic Separate School District, and two rural— Rocky View 
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School District and Foothills School District. In addition to rural and urban school 

representation, the sample also reflected the different socio-economic strata that existed 

in the region. Information regarding the research project was shared with research 

administrators from each school district or division (Appendix A). They were provided 

with a sample of the proposed consent letter (Appendix B) and a sample of the student 

survey questionnaire (Appendix C). Upon receiving the administrators' approval of the 

project, principals of each selected school were contacted. 

The high schools within each school district were selected first, and then junior 

high "feeder" schools were invited to participate in the study. The researchers contacted 

the principals of each participating school obtaining permission to invite students to 

participate in the study. In addition, the principals were asked to write a letter of 

endorsement that was included in the information packages sent home to parents. In all, 

13 senior high schools and 26 junior high schools were involved in the study. Over 6,000 

parents of students were sent packages containing information and release forms. 

Students who had permission to participate in the study were administered a 45 

minute questionnaire which was completed during class time at the students' school. 

From the original group of parents contacted, 1,419 surveys (25%) were adrninistered to 

a proportionately representative group of students. There were 870 (61%) grade 7 

students and 549 (39%) grade 10 students participating in the study. Of the grade 7 

students participating in the study, 462 (53%) were female and 408 (47%) were male. 

Similarly, 300 (55%) of the grade 10 students were female and 249 (45%) were male. 

There were 1009 (71%) students representing the Calgary urban region, with 410 (29%) 



students representing the Calgary rural region. Data was collected from December, 1999 

until June 2000. 

Procedure 

Once approval of the principal was obtained, a package was sent to parents of all 

grade 7 and 10 students, outlining the purpose of the research, the expectations of the 

students' participation, as well as information regarding Informed Consent and the 

School Act-Freedom of Information and Protection of Privacy (FOIPP)(Cannon, Lupart, 

& Rose, 1998)(Appendix B). The letter emphasized the necessity of parental consent in 

order for students to participate as well as informing students that participation was 

voluntary. It also informed students they could withdraw at any time even though parents 

had given permission to participate in the study. In addition, the letter discussed the 

procedures implemented to ensure student and parent anonymity. Finally, the letter 

emphasized the results of the data collected from the survey questionnaires would be 

used by graduate students in writing theses and published articles. 

Communication with the school principals, administrative assistants, and science 

co-ordinators was crucial in ensuring researchers conducted the administration of the 

questionnaires with minimal disruptions to the school programs and routines, as well as 

to maintain a cooperative relationship between the research community and the 

educational community. Two sessions, led by the principal investigators of the overall 

study, were carried out in December, 1999 for the purpose of determining the time it took 

for students to complete the surveys and to develop standardized administration 

procedures. Subsequently, graduate students of the Division of Applied Psychology 

worked in teams of two in order to ensure adequate student supervision and safety. Each 
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team was responsible for contacting the participating school principal and/or science co

ordinator, and scheduling times to conduct the surveys. 

In addition to the protocols used when adrninistering the questionnaires in the 

schools, students were informed that any data identifying their personage would not be 

released to teachers, the surveys would be securely stored at the University of Calgary, 

the data from the questionnaires would be used by graduate students for theses and 

publications, and the data would be shredded at the end of five years. 

Instrumentation 

The questionnaire included the following sections: (i) background information 

(e.g. gender, family status, level of parental education, language spoken at home), (ii) 

general (e.g. about schoolwork, self-esteem, leadership interests), (iii) relationship with 

mother and/or father, (iv) interest and value of mathematics, language arts (LA)/ English, 

and science, (v) computer usage and interest, (vi) future plans and career choices, (vii) 

adult roles in society, (viii) friends, and (ix) adult attachment (See Appendix C). Of the 

209 questions that students answered, 25 questions related to mathematics, 26 questions 

related to LA/English, and 31 questions related science. The questionnaire took about 45 

minutes to complete. Four questions in each subject domain related specifically to the 

construct of expectations for success. These twelve questions represent the dependent 

variables in the study. A 5-point Likert scale was used for the majority of questions 

where l=strongly disagree 2=disagree, 3=neither agree nor disagree, 4=agree, and 

5=strongly agree. Reverse scoring was conducted for questions that had a negative 

connotation. The abbreviation R signified the questionnaire item that was reversed. Six of 

the twelve questions were reversed in order to reflect the anticipated value direction of 



responses (Q55R, Q56R, Q80R, Q81R, Q106R, Q107R). The values were reversed to 

indicate 1 (strongly agree) to 5 (strongly disagree). Table 4.1 lists the twelve questions 

and the reversals indicated. 

Table 4.1 

Twelve Questions Concerning Expectations for Success 

Subject Questionnaire Item  

Math Q55R I feel a more advanced math course would be too difficult for me. 
Q56RI have to work hard to get good grades in math. 
Q57 I am going to do well in math this year. 
Q63 I would be successful in a career that required mathematical ability. 

Science Q106R I feel a more advanced science course would be too difficult for 
me. 

Q107R I have to work hard to get good grades in science. 
Q109 I am going to do well in science this year. 
Q l 14 I would be successful in a career that required scientific ability. 

LA/English Q80R I feel a more advanced LA/English course would be too difficult 
for me. 

Q81R I have to work hard to get good grades in LA/Eng. 
Q82 I am going to do well in LA/Eng. this year. 
Q88 Iwould be successful in a career that required writing and 

speaking ability. 

R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5-
strongly disagree) 

Data Analysis 

A cross-sectional design was chosen because of the comparative nature of the 

study. The independent variables in the present study consisted of gender (females and 

males) and grade (grade 7 and grade 10) with the dependent variables being twelve items 

from the questionnaire that pertained to the expectations for success construct. 
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Multivariate analysis of variance (MANO V A ) was conducted using the General Linear 

Model (GLM) in the Statistical Package for the Social Sciences (SPSS). Univariate 

analyses of variance (ANOVAs) were used as a follow-up procedure for each significant 

effect. Due to the large sample size, the significance level was set at .001. 



C H A P T E R V 

RESULTS A N D DISCUSSION 

Research Questions and Data Analysis 

Multivariate statistics were used to determine a 2(Gender) by 2(Grade) analysis of 

variance with twelve variables. 

Exploratory Question 1: Will there be an interaction effect between female, male, 

grade 7 and grade 10 students in their expectations for success? 

There was no significant interaction effect by gender and grade (Wilks' 

Lambda=.98, F\13,1353)=1.96, /?>.001). Since there was no interaction effect, no 

further analysis was warranted for the study. 

Exploratory Question 2: Do female students have different expectations for success 

than male students in math, LA/English, and science? 

The results of the analysis indicated that there was a significant main effect for 

gender in expectations for success in mathematics, LA/English, and science (Wilks' 

Lambda = .89, F(13,1353)=13.08,/K.001). Further statistical analysis of variance 

(ANOVA) revealed significant differences between females and males. Appendices D, F, 

and H provide the means, standard deviations and F values in the A N O V A summary 

tables by gender for math, LA/English, and science for the twelve variables. 

Exploratory Question 3: Do grade 7 students have different expectations for success 

than grade 10 students in math, LA/English and science? 

The results of the analysis indicated that there was a significant main effect for 

grade in expectations for success in mathematics, LA/English, and science (Wilks' 

Lambda=.91, ^13,1353)=9.95,/^001). Further statistical analysis of variance 
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(ANOVA) revealed significant differences between grade 7 and grade 10 students. 

Appendices E, G, and I provide a detailed summary of A N O V As by grade in math, 

LA/English, and science for the twelve variables. The following section will discuss the 

significant differences found in expectations for success by looking at the differences by 

gender and the differences by grade in each subject domain. 

Expectations for Success 

This section begins with a discussion of the findings of the A N O V As and their 

relationship to the literature. Specifically, this section deals with comparisons with math, 

science, and LA/English. Because much of the research literature refers to math and 

science together, the following section will discuss the results of both subject domains. A 

discussion of the differences found in Language Arts/English follows. 

Mathematics and Science 

Results indicated that female students, more than male students, felt that taking an 

advanced course in mathematics (F( l , 1365)=14.62,/K.001) and science (F,(l , 

1365)=24.08, p<.001) would be too difficult in comparison to LA/English (see Table 5.2 

and 5.3). These findings are consistent with previous research showing that females 

believe mathematics and science is more difficult than other subject domains (Eccles, 

1985a; Eccles, 1985b; Eccles, 1989; Eccles, Jacobs & Harold, 1990; Meece et a l , 1982; 

Skaalvik, 1990; Stipek & Granlinski, 1991). Meece et al. (1982) found that females 

believed math and future math courses to be more difficult than other courses. A possible 

reason for females believing advanced math and science courses are too difficult may be 

a result of females' underestimation of their intellectual skills (Eccles, Barber, 

Jozefowicz, Malenchuk et a l , 1999; Gutbezabl 1999). The results of the present study 



Table 5.2 

A N O V A Summary Table of Mathematics Questions 

Math Questions Females 
(N=738) 

Males 
(N=631) 

Grade 7 
(N=835) 

Grade 10 
(N=534) 

Mean Mean F Value 
df=(l, 1365) 

Mean Mean F Value 
df=(U 1365) 

Taking a more advanced math course 
would be too difficult. ® 

2.85* 3.12 14.62 3.10 2.78* 18.46 

I am going to do well in math this year. 3.87 3.92 0.52 4.08* 3.60 76.25 

Successful in a career that requires 
mathematical ability. 3.23 3.61* 40.03 3.55* 3.19 30.34 
*Significance level of p<.001 
® reversed values (1-strongly agree, 2- agree, 3- neither agree or disagree, 4- disagree, 5- strongly disagree) 

© 



Table 5.3 

A N O V A Summary Table of Science Questions 

Science Questions Females 
(N=738) 

Males 
(N=631) 

Grade 7 
(N=835) 

Grade 10 
(N=534) 

Mean Mean F Value Mean 
df=(l, 1365) 

Mean F Value 
df=(l, 1365) 

Taking a more advanced science 
course would be too difficult. ® 3.16* 3.48 24.08 3.32 3.29 0.10 

I have to work hard to get good 
grades in science. ® 

2.51* 2.72 13.63 2.57 2.67 3.21 

I am going to do well in science 
this year. 3.93 4.04 6.01 4.03 3.90 6.39 

Successful in a career that requires 
scientific ability. 3.48 3.81* 29.43 3.64 3.62 0.19 
*Significance level of p<.001 
® :reversed values (1-strongly agree, 2- agree, 3- neither agree or disagree, 4- disagree, 5- strongly disagree) 
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suggest that females' lower expectations for success in math and science may be due to 

underestimation of their intellectual skills. If, as posited by Olszewski-Kubiliu et al. 

(1990), previous successful experience and exposure to mathematics appears to be such a 

significant predictor for success in advanced math courses, then it would seem feasible 

that providing female students with experience and exposure to math during their early 

and middle school training may mediate females' lower expectancies in math and science 

as they progress through high school. This was not specifically in the present study, 

however, the findings would suggest that previous experience of females in math was not 

sufficient to keep them motivated to continue taking advanced math and science courses. 

Because expectancies are most directly influenced by self-concept of ability in 

Eccles' model it is noteworthy when discussing females' perceptions that advanced math 

and science courses are too difficult. Skaalvik (1990) found that females tend to have 

lower levels of both achievement and self-concept of ability in math by the time they are 

in high school. The findings in the present study support the research evidence. Stipek 

and Granlinski (1991) found that females tend to rate their ability lower than males and 

expected to do less well on mathematics tests than males. The evidence from the current 

study seems to support females' lower perceptions of ability and lower expectations for 

success in math and science. Because scholastic achievement (i.e. school grades and 

Alberta Achievement Tests) and intelligence scores were not factored in to the current 

study to compare gender differences in math, it is difficult to identify whether females 

did, in fact, have less or more ability than their male counterparts. However, the current 

study supports the finding that females have lower concepts of their ability in math and 

science than males. Furthermore, having lower expectations for success in math and 
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science than their male counterparts places female students at risk of not continuing to 

take math and science courses. This in turn, may jeopardize future career choices. 

If, as posited by Bornholt et al. (1994), females tend to be more realistic than 

males in their estimation of their performance in math and LA/English, it would stand to 

reason that females may expect to be less successful in math and science courses and 

more successful in other courses, and choose accordingly. Males, on the other hand, 

tended to overestimate their current and perceived future performance in math (Bornholt 

et al., 1994). This may indeed account for the present study's findings that males, more 

than females, indicated that taking more advanced math and science courses would not be 

too difficult. Males may simply have overestimated their ability. 

Looking at age/grade differences, grade 10 students, more than grade 7 students, 

felt that taking a more advanced math course would be too difficult (F( l , 1365)=18.46, 

/K.001). Grade 7 students, more than grade 10 students believed they were doing well in 

math this year (F(l, 1365)=76.25, p<.001) and had higher expectations for success in a 

career that required mathematical ability (F(\, 1365)=30.34,/K.001). Overall, the 

findings from the current study support previous literature, wherein younger students 

have higher expectations for success than older students (Bornholt et al., 1994; Eccles, 

1985a; 1985b; 1989; Eccles[Parsons], Adler, & Meece, 1984; Eccles, Jacobs & Harold, 

1990; Eccles, Wigfield, Flanagan et al., 1989; Meece et al., 1982; Skaalivik, 1990; 

Wigfield & Eccles, 2000). Stipek and Granlinski (1991) posited that the self-concept of 

ability of younger students was less stable than older students. These findings were 

further supported by Bornholt et al. (1994), who posited students' perceptions of future 

performance decreased from grade 7 to grade 10. It is also important to note the present 
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sample of students was cross sectional and, as such, does not constitute a longitudinal 

study of the same students. Perhaps there would have been no grade effect if the same 

group of students in grade 7 were asked the same questions when they were in grade 10. 

On the basis of their research findings, Stipek and Granlinski (1991) suggested 

ability was stable in older children, while younger children did not have a stable belief of 

their ability. Within the current study, this may have accounted for grade 7 students, 

more than grade 10 students, believing more advanced math courses would not be 

difficult, and they would be successful in a career that required mathematical ability. 

Grade 10 students' having more stable ability may cause them to have more realistic 

expectations for success. Furthermore, Stipek and Granlinski (1991) found that younger 

children, more than older children, believed that success could be achieved through hard 

work. The grade 7 students in the present study may simply believe that with enough hard 

work, success in a career that requires mathematical ability can be achieved. 

It is often assumed at high school levels of education, that basic skills have been 

learned and students are able to handle higher level thinking skills and problem-solving 

in mathematics. Students who like a subject and are confident in their ability to achieve 

good grades in a subject will have higher expectations for success and will be more likely 

to continue to take mathematics classes during their academic career. Students who 

experienced less success have the opportunity, in high school to opt out of courses in 

which they believe they cannot expect to succeed. 

In a similar vein, grade 10 students, in comparison to grade 7 students, have a 

longevity of taking courses and their more fully developed concept of ability and task 

difficulty would influence their expectancies for success. Stipek (1998) found that 
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perceptions of ability became more accurate as a result of the correlation with grades and 

achievement in general. If math grades were consistently low during a student's 

educational career, he/she has, potentially, more situations in which to experience lack of 

success. As a result, his/her self-concept of ability may wane, and the perception of math 

being too difficult to attain success would prevail. Consequently students would be more 

inclined to opt out of difficult courses and choose courses in which they believe they will 

have greater success. 

Another possible explanation for grade 7 students, more than grade 10 students, 

having higher expectations for success in mathematics may be that grade 10 students 

have higher anxiety toward math and lower perceptions about its usefulness than do 

younger students, as has been reported in other research studies (Chouinard, Vezeau, 

Bouffard, & Jenkins, 1999; Eccles & Jacobs, 1986). For example, Chouinard et al., 

(1999) found that older students reported receiving less encouragement from their 

teachers than did girls and younger boys. Because high school environments tend to 

expect more independence and maturity from their students, there may be less support for 

students who have lower expectations for success (Stipek, 1998). In contrast, junior high 

schools may provide more support and nurturing environments thus promoting higher 

expectations for success. In addition, teachers may "write off' older students who are 

unsuccessful in mathematics, believing that the student does not have the ability or lacks 

the motivation and discipline to be successful in mathematics. 

Overall, the differences between grades may be due more to the curriculum than 

to developmental or socialization factors. For example, students in Grade 7 are still 

learning the "how to's" and "rules" of mathematics and LA/English, while there is an 
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assumption that by the time a student enrolls in high school the "basics" in skills are 

mastered. There is an expectation at the high school level, that having mastered the 

"basics", students are "equipped" to learn more complicated mathematical (i.e. algebra 

and calculus) and LA/English (i.e. essay writing, journalism and creative writing) skills. 

Another factor may be that high school is the time when a student's grade scores 

will impact future career choices and earning scholarships for post-secondary education. 

Thus, students' expectations for success "plays out" by choosing courses in which they 

expect to earn high marks; thus, earning them a place in the competition for receiving 

scholarships. 

Males, more than females, had higher expectations for success in having a career 

that required mathematical ability (F , ( l , 1365)=40.03,/K.001) and scientific ability 

(F,( l , 1365)=29.43,/K.001). The present study supports Eccles[Parsons], Adler, and 

Meece's (1984) research indicating that girls' perception of high task difficulty works in 

conjunction with their lower self-concept of math ability to lower their expectations for 

success. It is not surprising then to find, in the present study, that the females had lower 

expectations for success in having a career that required math and science abilities. 

Because the females perceived math and science to be high in difficulty, they didn't think 

they had the ability to be good in math and science (or as good as the males). This is 

linked to lower expectations for success in math and science. What is not known from 

this study is how persistence "plays out" in a student choosing to continue or opt out of 

taking math and science courses which they believe to be difficult and know they need to 

work hard in order to get good science grades. 
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taking math and science courses which they believe to be difficult and know they need to 

work hard in order to get good science grades. 

The present findings support the strong empirical evidence that socialization and 

gender stereotypes discourages females from considering careers that require 

mathematical and scientific abilities (Eccles, 1989; Eccles and Jacobs, 1986; Statistics 

Canada, 2000). Specifically, past research has affirmed the indirect influence of parent 

and teachers in students' expectations for success. Eccles and Jacobs (1986) found that 

parents' gender-stereotyped beliefs were a key influence of sex differences in students' 

attitudes toward mathematics. These stereotypes lead females to develop less confidence 

in their math and science abilities, less interest in pursuing advanced courses in math and 

science, and less interest in choosing math and science careers (Eccles, 1989). 

Finally, female students, more than male students, believed they had to work hard 

to get good grades in science (F(l, 1365)=13.65,/K.001)(see Table 5.3). Once again, the 

results of the present study indicate that females have a lower estimation of their abilities 

in science. The literature review supports these findings. 

Language Arts/English 

The results of the A N O V A for gender effect and grade effect reveals that females, 

more than males, believed they were doing well in LA/English this year (F( l , 

1365)=36.26,/K.001)(see Table 5.4) Furthermore, females, more than males, had higher 

expectations for success in having a career that required writing and speaking abilities 

(F(1,1365)=23.86,/K.001). The overall finding that females have higher expectations for 

success in LA/English has been supported by the past research of Eccles and her 

colleagues (Eccles, 1985a; 1989; EcclesfParson], Adler, & Meece, 1984; Eccles, Jacobs 



Table 5.4 

A N O V A Summary Table of Language Arts(LA)/ English Questions 

LA/English Questions Females 
(N=738) 

Males 
(N=631) 

Grade 7 
(N=835) 

Grade 10 
(N=534) 

Mean Mean F Value 
df=(l, 1365) 

Mean Mean F Value 
df=(l, 1365) 

Taking a more advanced LA/English 
course would be too difficult ® 3.56 3.36 8.45 3.44 3.52 1.92 

I have to work hard to get good 
grades in LA/English. ® 

2.88 2.63 9.56 2.60* 3.03 43.94 

I am going to do well in LA/English 
this year. 4.10* 3.80 36.26 3.98 3.93 1.03 

Successful in a career that requires 
writing and speaking ability. 3.74* 3.44 23.86 3.64 3.54 3.11 
*Significance level of p<.001 
® :reversed values (1-strongly agree, 2- agree, 3- neither agree or disagree, 4- disagree, 5- strongly disagree) 



& Harold, 1990; Wigfield et al., 1991). While careers requiring writing and speaking 

ability are important, these skills tend to place females in supportive roles that assist 

people in higher levels of administration and leadership and tend to perpetuate the 

stereotype of females dominating the helping and service professions. Because these 

careers tend to be lower paying and lower status, the personal cost of opting out of one's 

career temporarily or permanently to raise a family does not seem as severe in 

comparison to leaving a high status and high paying career to raise a family. It is difficult 

to determine whether females' higher expectations for success in LA/English perpetuate 

the stereotype of females having a natural affinity for these skills, or whether having 

these skills limits them to lower paying and lower status careers. The two may, in fact, 

work in conjunction with each other. 

It is of interest to note that Eccles (1985b; 1987b; 1993) found that parents 

believed that advanced math was more important for boys than for girls. Because 

socialization and gender stereotypes discourage females from pursuing math and science 

careers, it was not surprising that the present study indicated females had higher 

expectations for success in LA/English. The findings from the present study indicated 

that grade 7 students, more than grade 10 students, believed that they had to work hard to 

get good LA/English grades (F( l , 1365)=43.94, p<.001). As was mentioned in the 

previous section, grade 7 students are learning the "basics" about writing. While their 

reading skills may be established, the sophistication of the reading materials is 

progressively more challenging with each grade. 
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Summary of Major Findings 

Multivariate analyses of variance (MANO V A ) revealed significant differences for 

gender and for grade, but no interaction effect of gender by grade. The findings in the 

current study are consistent with previous literature. Females tend to believe that math 

and science courses are more difficult and that they had to work hard to get good science 

grades. In contrast, females, more than males, believed they were going to do well in 

LA/English this year and be successful in a career that required writing and speaking 

abilities. Males expected to succeed in a career that required mathematical and scientific 

ability. 

The findings indicate that grade 7 students, more than grade 10 students, believe 

they are going to do well in math this year and expect to be successful in a career that 

required mathematical ability. In contrast, grade 10 students, more than grade 7 students, 

believed taking a more advanced math course would be too difficult. In LA/English, 

grade 7 students, more than grade 10 students, believed they had to work hard to get good 

LA/English grades. These findings are consistent with the findings of other researchers 

discussed in the literature review. Evidence from the present study indicates 

that females continue to be socialized in the subject areas of LA/English and males 

continue to be socialized in math and science. 
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CHAPTER VI 

CONCLUSIONS 

Conclusions 

For the last twenty years concerted efforts have been made by educators, 

researchers, policymakers, and businesspersons, to address the under representation of 

women in math and science careers. We think we have made great strides in advancing 

women's professional presence in the workplace, when in fact, the evidence reveals little 

change has occurred. With the exception of women medical doctors in health science 

profession, fewer gains have been observed in women entering careers of engineering 

and physical sciences. Research findings in the present study indicated gender differences 

and grade differences in subject domains of math, LA/English, and science. The results 

may provide clues as to why women are not choosing careers in math and science. 

The major findings of the present study indicated that females and males continue 

to have traditional beliefs in their expectancies of success. It was affirmed that females 

believe they are more successful in LA/English, whereas, males believe they are more 

successful in math and science. Females in the present study favoured careers where 

their skills of writing and speaking would be utilized and were not interested in pursuing 

careers in math and science. There seems to be a possible link in females self-concept of 

ability as an influential factor in female expectancies. The females were confident in then-

present success and anticipated future success in LA/English. On the other hand, females 

believed taking more advanced math and science courses was not as successful and 

indicated that they would not want a career that required these abilities. There appears to 

be a link between the task difficulty of a course and choosing a career that requires skills 
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which are perceived as being too difficult to achieve success. The effort taken to get good 

science grades dissuaded females from future careers that required scientific ability. The 

reality of a person's success in the present tense may influence future choices. One way 

to influence female career choices in math and science would be to provide successful 

learning experiences for them during their formative years of schooling. What is not 

known from the study is why females believe more advanced math and science courses 

are too difficult. Perhaps gender stereotypes are so ingrained in females, they perceive 

their successful abilities to be in LA/English and not in math and science, regardless of 

how successful they are in math and science. 

In addition to gender effects, this study affirmed the grade effects in math and 

LA/English. The higher expectations for success in grade 7 students, over grade 10 

students, seems to be due to more developmental factors and the overestimation of ability 

of grade 7 students. On the other hand, grade 7 students may actually be more successful 

than grade 10 students. Obtaining achievement records and grades scores would assist in 

answering whether grade 7 students were actually more successful than grade 10 

students. Surprisingly, the results did not affirm a similar pattern of high expectancies in 

LA/English for these grade 7 students. Differences in the course content and curriculum 

design are possible reasons. 

Consequently, these findings have implications for students' education. The 

following section will discuss the implications for students. 

Implications 

It is important to note that it would be unacceptable to promote female pursuits in 

math and science at the expense of devaluing traditional choices females have made. 
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What is most important to emphasize is the choice factor that Eccles and her colleagues 

have put at the core of their model. Students may need to pursue what they believe they 

are "good at" and expect to be successful in. Forcing females to pursue math and science 

careers can be as detrimental as barring them from such pursuits. Previous chapters have 

stated success may have different meanings for females and males, but the reality of 

women's under representation in math and science careers can no longer be attributed to 

women having a lack of interest or ability. 

Because female students were found to have lower expectations for success in 

math and science, parental support may be helpful for the continuation of their daughter's 

studies in advanced math and science courses. When females achieve success in math and 

science parents may have the opportunity to endorse and affirm their achievements. In so 

doing, parental support can further dispel the gender stereotypes that are often associated 

with math and science. 

It has been consistently found that women and men who chose a career in math 

and science were found to value math and science. Teachers may encourage female 

students in math and science by providing active career counseling, egalitarian teaching 

practices, and active attempts to change their students' gender-role stereotyped beliefs, 

self-concepts, and values. By supporting females in their academic pursuits, the value 

females attach to mathematics and science should have positive consequences for future 

career success. 

While the focus of the present study looked at factors which may ameliorate the 

under representation of females in math and science careers, the grade effects found in 

the study warrant comment. The present study found grade 7 students, more often than 
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grade 10 students, had higher expectancies for academic success in math. Despite their 

apparent confidence in math, grade 7 students believed they had to work hard to get good 

LA/English grades. Educators and curriculum designers may benefit from studying these 

findings. While the results of the grade effects have been discussed in a previous chapter, 

it is interesting to consider the school environments of junior and senior high schools. 

Addressing practical ways of creating a "good fit" for students, in junior high and high 

school, may be a plausible solution. Administrators and teachers may need to be 

knowledgeable of students' developmental needs and plan for students' success. 

Students not experiencing success may benefit from educational support services (i.e. 

tutoring, peer coaching, math and science clubs). 

In conclusion, the findings from the present study affirm the problem of women's 

under representation in math and science careers is not going to be solved in this 

generation. The efforts of the last twenty years and further efforts may need to continue 

in the future before females and males will be equally represented in math and science 

careers. Thus, providing females with positive experiences in math and science in school 

and out of school may influence females' future participation in careers. Furthermore, 

these efforts to promote female participation in math and science during their formative 

years have far reaching benefits, not only to the females themselves, but these efforts 

have the potential to dispel gender stereotypes, in general, and benefit Canada, 

economically, in its pursuit to be globally competitive. 

Delimitations and Limitations 

The following section will discuss the delimitations and limitations of the present 

study. One of the problems with Eccles' model is that it may predict certain kinds of 
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decisions better than others, particularly decisions that require planning and foresight 

(Wigfield & Eccles, 1995). Impulsive and behavioral decisions may not be well 

predicted by the expectancy-value theory. Eccles' model narrows the definition of 

expectations for success to academic and occupational choice, but does not address 

expectations for success that exist outside of its narrow scope of definition. Little 

research, for example, has investigated the role that out-of-school activities contribute to 

a person's expectations for success. The model does not include socioeconomic status or 

intelligence factors, which may impact one's success in academic and occupational 

choices. 

The model also does not address motivational changes in expectations for success 

that may be altered throughout one's life span. For example, a student may have expected 

to become a medical doctor, but found that choosing a teaching career fit his/her 

expectations for success. Was the expectation for success maintained even though the 

person considered choosing a less prestigious career? 

It is assumed in the present study that students who participated in the 

questionnaire were motivated and provided accurate information in responding to the 

questions. The data collected in the study was restricted to two rural and two urban 

school districts and cannot be generalized to other school districts. The data was 

restricted to two grade levels (grade 7 and grade 10) and cannot be generalized across 

other grade levels. 

Future Research Directions 

More research is needed to determine the range and extent of students' 

mathematics and science experience outside the classroom, the sex-related differences in 



these experiences, and the relationship of such experiences to a person's math and 

science achievement. Another area of future research could explore the construct of 

expectations for success changes and how these evolve throughout the course of a 

person's life. A third direction of future research would be to investigate in what way 

adversity and personal difficulties raise or lower expectations for success and/or 

persistence. 
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UNIVERSITY OF APPENDIX A 
1 CALGARY 

F A C U L T Y O F E D U C A T I O N 

Departmenl of Educational Psychology 
ED TÌ02 

Dear Parent/Guardian: 

My name is Dr. Judy Lupart. I am a professor in the Department of Educational Psychology 
at the University of Calgary, conducting a research project along with two co-investigators, 
Dr. Sarah Rose from the Community Health Department and Dr. Elizabeth Cannon from the 
Department of Geomatics Engineering. We have received approval from Calgary Roman 
Catholic Separate School District to carry out this research and we would like to invite your 
child to participate in our study "Gender Differences in Student Participation and 
Achievement in the Sciences: Choice or Chance?" 

This letter is to provide information regarding our research project, so that you can 
make an informed decision regarding your child's participation. The purpose of this study is 
to investigate the key influences on junior and senior high school students' choices for 
various activities, courses and careers, particularly in the sciences. Overall there will be 
approximately 3,000 students participating in this pan of the study and since we need to keep 
track of letters from four school districts and numerous schools we would ask that you fill 
out and return the enclosed consent form whether or not you wish your child to participate. 

If you agree to have your child participate, he/she will be asked to complete a 
questionnaire designed to investigate achievement-related decisions and participation in 
academic activities and careers. In addition, we will require access to school awarded grades, 
provincial achievemeni data, and your child's provincial identification number acquired 
either through Calgary Roman Catholic Separate School District or Alberta Learning The 
data collection will be carried out during school hours at your child's school, and it will 
require approximately 45 minutes to complete. 

Participation in this study will involve no greater risks than those ordinarily 
experienced in daily life. You should be aware that even if you give your permission for 
participation your child is free to withdraw at any time for any reason without penalty. This 
includes your child's own decision not to answer a question. Results, which we will be 
reporting in published anieles or graduate student theses, will ensure your child's complete 
anonymity, and no identifying data will be released to teachers. All information gathered 
from the questionnaires will be securely stored and will only be accessible to those who are 
directly involved with this research project. 

If you have any questions, please feel free to contact me at 220-6280, or Andrea 
Lynch at the Office of the Vice-President (Research) at 220-7114. Two copies of the consent 
form are provided. Please return a signed copy, which indicates your decision concerning 
your child's participation in this research using the stamped envelope provided. The other 
copy can be retained for your records. 

Thank you for your cooperation. 

Sincerely. 

Judy L.Lupart. Ph.D. 

PS: All forms returned by December I, 1999 will be eligible for a draw of one of two prizes: 
For Parents or Guardians: one $50. dinner certificate at Earl's Restaurant, and For Student 
Participants: one $50. coupon for any purchase at Club Monaco 

Jrt(t>: Univers i ty D r i v e N . W . , C«ilu.nry. Alberta . Cannrki T 2 N IN4 www.ne «ilgciry ( 

http://www.ne
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( N A M E O F P A R T I C I P A T I N G S C H O O L ) 

C O N S E N T F O R M 

Research Project Title: Gender Differences in Student Participation in the Sciences: 
Choice or Chance? 

Investigators: Dr. Judy L. Lupart Educational Psychology 
Dr. Elizabeth Cannon Geomatics Engineering 

Funding Agency: Social Sciences and Humanities Research Council of Canada 

The information requested on this form is being collected pursuant to the School Act - Freedom of 
Information and Protection of Privacy. Information acquired through this form has been approved 
by the ( N A M E O F S C H O O L DISTRICT) and will be kept secure. Access to the information will 
be restricted to the researchers and their research assistants. This consent form, a copy of which 
has been given to you, is only part of the process of informed consent. It should give you the basic 
idea of what the research is about and what your child's and your own participation will involve. If 
you would like more detail about something mentioned here, please ask. Please take the time to 
read this information form carefully and to understand any accompanying information. 

I/We understand that with consent, my/our child will be completing a telephone interview, to be 
scheduled at a mutually convenient time before June 2001. The interview will take approximately 
thirty minutes to complete. The interviewer will, as appropriate, explain to your child the research 
and his or her involvement, and will seek your child's ongoing cooperation throughout the project. 
(Parents or guardians must sign/co-sign for children). I/We understand that such consent allows 
the release of my child's school awarded course grades which would be obtained from either the 
( N A M E O F S C H O O L DISTRICT) or Alberta Learning. 

I/We understand that our child's continuing participation in the research is contingent upon the 
participation of one. or preferably, both parents/guardians. My/Our participation will involve the 
completion of a 45-minute questionnaire that I/we will receive by mail, and will return to the U of C 
Research office. Following receipt of the completed questionnaire, I/we will be contacted to arrange 
a brief 1/2 hour telephone interview, scheduled at a mutually convenient time. Both components are 
to be carried out before June 2001. 

I/We understand that participation in this study may be terminated at any time by my/our request or 
of the investigators. Participating in this project and/or withdrawal from this project will not affect 
my/our request or receipt of services from the school board or the university. I/We understand that 
this study will not involve any greater risk than those ordinarily occurring in daily life. I/We 
understand that all responses will be recorded with names being coded to ensure participant 
anonymity. I/We understand that no personally identifying information will be used to repon the 
data in any published repons. I/We understand that all data will be kept in a locked file cabinet in a 
locked office at the University of Calgary and destroyed three years after publication of the study 
results. 

Your signature on this form indicates that you have understood to your satisfaction the information 
regarding yours and your child's participation in the research project and that you agree or disagree 

P L E A S E T U R N O V E R 
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to participate and have your child participate as a subject. In no way does this waive your legal 
rights nor release the investigators, sponsors, or involved institutions from their legal and 
professional responsibilities. You and/or your child are free to withdraw at any time. His or her 
continued participation should be as informed as your initial consent, so you should feel free to ask 
for clarification or new information throughout your child's participation. If you should have 
further questions concerning matters related to this research, please contact: 

Dr. Judy Lupart 220-6280 Dr. Elizabeth Cannon 220-3593 

If you have any questions concerning the ethics review of this project, or the way you have been 
treated, you may also contact the Office of Research Services and ask for Pat Evans, 220-3782. If 
you have concerns about the project itself, please contact the researchers. 

T H A N K Y O U F O R Y O U R C O N S I D E R A T I O N . 

************************************************************* 

P L E A S E I N D I C A T E T H E D A T E A N D Y O U R D E C I S I O N C H O I C E B E L O W : 

I/We hereby give consent to participate in this study: 

/ 
(Please Print Full Name of Mother/Guardian) (Signature) 

Y E S N O 

I 
(Please Print Full Name of Father/Guardian) (Signature) 

Y E S N O 

*If you have agreed to participate please insert the date and your telephone number 
below: 

(Date) (Home Telephone #) 

*#*****************************************$************ * * * * 4 

•Contingent upon the above consent for participation of one or both 
parcnt(s)/guardian(s), I/we hereby give my consent for my child: 

to continue participation in this study: 
(Please Print Full Name of Child) 

Y E S N O 

1 , agree to participate in this study. 
(Signature of student) 

* Please return this form in the stamped, envelope provided. 
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APPENDIX C 
Academic Choices 
and Achievement 
Survey 

We appreciate you participating in this study with us, and hope you will find this questionnaire both 
interesting and fun! The following pages contain a variety of questions about your activities, interests, 
likes, abilities, future plans, etc. W e are interested in your opinion about these matters. Please read 
and answer each item carefully, and remember, there are QQ right or wrong answers. If you don't 
understand a question, don't spend a lot of time on it. Just go on to the next question. 

All your answers will be kepi confidential. Only [hose working on this research project will see your 
answers. 

Part 1 Background Information 

1. What is your date of birth? Month Day Year 

2. Are you a 1) Female 2) Male 

3. Who do you live with? 
Mother and father together 
Mother only 
Father only 
Mother + other adult 
Father + other adult 
Part of the time with each parent 
Other (specify) 

Name: 

School: 

Grade: 

None One Two Three Four or 

4. How many brothers do you have? • • • • • 
None One Two Three Four or 

5. How many sisters do you have? • • • • • 

6 What is the highest level of education your pare 

Mother 
university, 

some grade some high high technical 
school school school school or 

graduale college 

• • • • 

t(s) received'' 

Father 
university, 

some some high high technical 
grade school school school or 
school graduate college 

• • • • 
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7. What language is most often spoken at 
home? 

English 

• 

Other 

• 

8. Which of the following courses are you 
taking at this time? 

Language 
Arts/ 

English 

• 

Math 

. • 

Science 

• 

Part 2 General Questions About Yourself 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

9. I do my schoolwork because I want to 
leam new things. • • • • • 

10. I do my schoolwork because it's fun or 
interesting. • • • • • 

11. I do my schoolwork because I feel bad if 
it's not done. • • • • • 

12. 1 do my schoolwork because the teacher 
says I have to. • • • • • 

13. I do my schoolwork because it makes my 
parent(s) happy. • • • • • 

14. If I get stuck on a problem or make a 
mistake, I try and figure it out by myself, 
rather than asking the teacher for help. 

• • • • • 

15. When a group I belong to plans an 
activity, I would rather organize it 
myself than have someone else organize 
it. 

• • • • • 

16. 1 feel that winning is important. • • • • • 
17. 1 like myself. • • • • • 
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Part 3 Questions About Y o u r Dad 

The following questions are about your dad or the person who is most like a dad to vou. If this doesn't 
apply to you, go on to Part 4 - Questions About Your Mom 

18. What is your dad's main job? 

Works 
full-time 

Works 
part-time 

Currently 
unemployed 

Stay-at-
home dad 

• • • • 
Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

19. My dad is happy with his main job. • • • • • 
20. I want to be like my dad. • • • • • 
21. No matter how well I do in school, my 

dad doesn't think it's good enough. 
• • • • • 

22. M y dad takes an interest in my 
activities. 

• • • • • 
23. 1 worry about what my dad will say if I 

don't do well at school 
• • • • • 

24. I like being with my dad. • • • • • 
25. If I need help with my homework, I can 

count on my dad. 
• • • • • 

Part 4 - Questions About Y o u r M o m 

The following questions are about your mom or the person who is most like a mom to you . If this doesn't 
apply to you, go on to Part 5 - General Questions About Your Parent(s) 

Works Works Currently Stay-at-

26. What is your mom's main j o b 0 full-time part-time unemployed home mom 

• • • • 
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Strongly 
Disagree 

Disagree Neither 
agree nor 
disagree 

Agree Slrongly 
Agree 

27. My mom is happy with her main job. • • • • • 
28. I want to be like my mom. • • • • • 
29 No matter how well I do in school, my 

mom doesn't think it's good enough. 
• • • • • 

30. My mom takes an interest in my 
activities. 

• • • • • 
31. I worry what my mom will say if I don't 

do well at school. 
• • • • • 

32. 1 like being with my mom. • • • • • 
33. If I need help with my homework, 1 can 

count on my mom. 
• • • • • 

Part 5 - General Questions About Y o u r Parent(s) 

The following questions are about your parent, parents or guardian. 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

34. It is important to my parent(s) that I do 
things for myself. • • • • • 

35. I worry about letnng my parent(s) down 
when I do my schoolwork. 

• • • • • 
36 It is important to my parent(s) that 1 stick 

to a job until it is done. 
• • • • • 

37. It is important to my parent(s) that I will 
be able to support myself and a family. 

• • • • • 
38 It is important to my parent(s) that I am 

employed regularly when I finish high 
school. 

• • • • • 
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Neither 

Strongly 
Disagree 

Disagree agree nor 
disagree 

Agree Strongly 
Agree 

39. It is important to my parent(s) that I go 
on to University or college after high 
school. 

• • • • • 

40. It is important to my parent(s) that I do 
well in school. 

• • • • • 
41. It is important to my parent(s) that I have 

a successful career. 
• • • • • 

42. My parent(s) and I talk about what 
courses/options I should take in school. 

• • • • • 
43. My parent(s) and I talk about the future 

jobs that I might have. 
• • • • • 

44. My parent(s) praise me for doing well. • • • • • 
45. My pareni(s) encourage me to do the 

best on everything that 1 do. 
• • • • • 

Part 6 - Questions About M a t h 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

46. I think the math that I will learn this year 
will be useful for my future. 

• • • • • 

47. It is important to me to do well in math. • • • • • 
48. I try to do the best I can in math. • • • • • 
49 I find working on math assignments 

interesting 
• • • • • 

50 Compared to other subjects, math is 
useful. 

• • • • • 

51. I like math • • • • • 
5 
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Neither 

Strongly 
Disagree 

Disagree agree nor 
disagree 

Agree Strongly 
Agree 

52. I like math compared to other subjects. • • • • • 
53. 1 feel excited and challenged while doing 

math. 
• • • • • 

54. I would take more math courses even if I 
didn't have to. 

• • • • • 

55. I feel that a more advanced math course 
would be too difficult for me. 

• • • • • 
56. I have to work hard to get good grades in 

math. 
• • • • • 

57. I am going to do well in math this year. • • • • • 
58. I am going to do as well in math this year 

as my teacher wants me to. 
• • • • • 

59. 1 am going to do as well in math this year 
as my parent(s) want me to do. 

• • • • • 
60. If I were to rank all the students in a 

math class, from the lowest to the 
highest, I would put myself in the 
highest group. 

• • • • • 

61. I am good at math. • • • • • 
62. I am good at learning something new in 

math. 
• • • • • 

63. I would be successful in a career that 
required mathematical ability. 

• • • • • 
64 1 get nervous when taking a test in math. • • • • • 
65. My heart beats faster when I take a math 

test. • • • • • 
66. No matter how hard 1 try. I feel I just 

cannot understand math 
• • • • • 

(. 
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67. I get nervous if I have to explain my 
answer in front of a math class. 

Strongly 
Disagree 

• 

Disagree 

• 

Neither 
agree nor 
disagree 

• 

Agree 

• 

Strongly 
Agree 

• 

68. In general, I feel comfortable or okay 
asking a math teacher for help. 

• • • • • 

69. It is important to my parent(s) that I do 
well in math. 

• • • • • 

Less than 
IS min. 

About 30 
mio. 

About 45 
min. 

About an 
hour 

More than 
an hour 

70. In general, how much time do you spend 
on math homework most days? • • • • • 

Part 7 - Questions About Language Ar ts /Eng lish 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

71. I think the Language Arts/English that I 
will learn this year will be useful for my 
future. 

• • • • • 

72. It is important to me to do well in 
Language ArtsTnglish. 

• • • • • 

73. I try to do the best I can in Language 
Arts/English. 

• • • • • 

74. Compared to other subjects. Language 
Arts/English is useful. 

• • • • • 

75. I find working on Language 
Arts/English assignments interesting 

• • • • • 

76. I like Language Arts/English • • • • • 

77. I like Language Arts/English compared 
to other subjects. • • • • • 
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Neither 

78. 1 feel excited and challenged while 
doing Language Arts/English. 

Strongly 
Disagree 

• 

Disagree 

• 

agree nor 
disagree 

• 

Agree 

• 

Strongly 
Agree 

• 

79. I would take more Language 
Arts/English courses even if I didn't 
have to. 

• • • • • 

80. I feel that a more advanced Language 
Arts/English course would be too 
difficult for me. 

• • • • • 

81. I have to work hard to get good grades 
in Language Arts/English. 

• • • • • 

82. I am going to do well in Language 
Arts/English this year. 

• • • • • 

83. I am going to do as well in Language 
Arts/English this year as my parent(s) 
want me to do. 

• • • • • 

84. 1 am going to do as well in Language 
Arts/English this year as my teacher 
wants me to. 

• • • • • 

85. If I were to rank all the students in a 
Language Arts/English class, from the 
lowest to the highest, I would put 
myself in the highest group. 

• • • • • 

86 I am good at Language Arts/English. • • • • • 

87 I am good at learning something new in 
Language Arts/English. 

• • • • • 

88 1 would be successful in a career that 
required writing and speaking ability 

• • • • • 
89 While I am taking a lest in Language 

Ans/Lnghsh I get nervous. 
• • • • • 
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Neither 

90. My heart beats faster when I take a 
Language Arts/English test. 

Strongly 
Disagree 

• 

Disagree 

• 

agree nor 
disagree 

• 

Agree 

• 

Strongly 
Agree 

• 

91 No matter how hard I try, I feel I just 
cannot understand Language 
Arts/English. 

• • • • • 

92. I get nervous if I have to explain my 
answer in front of a Language 
Arts/English class. 

• • • • • 

93. I feel comfortable or okay asking a 
Language Arts/English teacher for help. 

• • • • • 

94. It is very important to my parcnt(s) that 
I do well in Language Arts/English. 

• • • • • 

95 In a typical day, how much spare time 
do you spend reading books, comic 
books, or magazines? 

Less than 
15 min. 

• 

About 
30 min. 

• 

About 45 
min. 

• 

About an 
hour 

• 

More 
than an 

hour 

• 

Less than 
15 min. 

About 
30 min. 

About 45 
min. 

About an 
hour 

More 
than an 

hour 

96. In general, how much time do you 
spend on Language Arts/English 
homework most days? 

• • • • • 

Part 8 - Questions About Science 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

97. I think the science I am learning now 
will be useful for my future. • • • • • 

98. It is important to me to do well in 
science. • • • • • 
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Neither 
Strongly 
Disagree 

Disagree agree nor 
disagree 

Agree Strongly 
Agree 

99. 1 try to do the best I can in science. • • • • • 
100. Compared to other subjects science is 

useful. 
• • • • • 

101. I find working on science assignments 
interesting. 

• • • • • 

102. I like science. • • • • • 
103. I like science compared to other subjects. • • • • • 
104. I feel excited and challenged while doing 

science. 
• • • • • 

105. I would take more science courses even 
if I didn't have to. 

• • • • • 

106. I feel that a more advanced science 
course would be too difficult for me 

• • • • • 

107. I have to work hard to get good grades in 
science. 

• • • • • 

108 I am good at science. • • • • • 
109. I am going to do well in science this 

year. 
• • • • • 

110. I am going to do as well in science this 
year as my parent(s) want me to do 

• • • • • 
111. 1 am going to do as well in science this 

year as my teacher wants me to do. 
• • • • • 
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Neither 

Strongly 
Disagree 

Disagree agree nor 
disagree 

Agree Strongly 
Agree 

112. If 1 were to rank all the students in 
science class from the lowest to the 
highest, I would put myself in the 
hignest group. 

• • • • • 

113 I am good at learning something new in 
science. 

• • • • • 
114. I would be successful in a career that 

required scientific ability. 
• • • • • 

115 When taking a test in science, I get 
nervous. 

• • • • • 
116. My heart beats faster when I take a 

science test. • • • • • 
117. No matter how hard I try, I feel I just 

cannot understand science. 
• • • • • 

118. [ get nervous if I have to explain my 
answer in front of the science class. 

• • • • • 
119. Students seem to like the science class. • • • • • 
120 The science teacher is friendly to us. • • • • • 
121. The teacher makes science interesting in 

this class. 
• • • • • 

122. I feel comfortable or okay asking a 
science teacher for help. 

• • • • • 
123 My science teacher is more interested in 

smart kids than other kids. 
• • • • • 

124 My science teacher shows more interest 
in the progress of boys than of girls. 

• • • • • 
125. It is important to my parent(s) that I do 

well in science. 
• • • • • 
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126 In a typical day, how much spare time do 
you spend doing science activities like 
collecting rocks, collecting insects, or 
doing experiments? 

Less than 
1S min. 

• 

About 
30 min. 

• 

About 45 
min. 

• 

About an 
hour 

• 

More 
than an 

hour 

• 
Less than 

15 min. 
About 

30 min. 
About 45 

min. 
About an 

hour 
More 

than an 
hour 

127. In general, how much rime do you spend 
on science homework most days? • • • • • 

Part 9 - Questions About Computers 

Yes No 

128. Do you (or your family) own a 
computer-1 • • 

129. At what age did you first use a 
computer'1 

5 or 
under 

• 

6-10 

• 

U-13 

• 

14 or 
over 

• 

At a 
friend's 
house 

At 
school 

At a 
relative's 

house 
At home At work/ 

other 

130. Where did you first use a computer? • • • • • 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

131. I like computers • • • • • 
132 I am good at doing things on the 

computer 
• • • • 
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133 In a typical day, how much time do you 
spend on the computer? 

Less than 
15 min. 

About 30 About 45 
min. min. 

About an 
hour 

More 
than an 

hour 

• • • • • 

134. When you are on a computer, how much of the time do you spend doing each of the following 
activities? 

None of the Less than Half of the More than All of the 
time half the time half of the time 

time time 

Email j—j 
• • • • 

Surfing the 'net [ | • • • • 

Assignments/work on the | j 
computer. 

• • • • 

Programming [ \ • • • • 

Playing Games [ \ • • • • 

Part 10 - Questions About Y o u r Future and Career Choices 

In the future, I would like a job that . . . 

135. Allows me to eam a great deal of money. 

Strongly 
Disagree 

• 

Neither 
Disagree agree nor 

disagree 

• • 

Agree 

• 

Strongly 
Agree 

• 

136. Has high status in society. • • • • • 
137. Provides enough money to support me 

and my family. 
• • • • • 

138. Gives me a chance to work on 
challenging projects. 

• • • • 
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Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

139. Allows me to be my own boss most of 
the time. • • • • • 

140 Gives me a chance to learn new skills 
and new things 

• • • • • 
141. Gives me an opportunity to make the 

world a better place. 
• • • • • 

142. Gives me the ability to combine career 
and family. 

• • • • • 

As things stand now, it is likely that I will: 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

143. Finish high school, then go on to 
University or College. • • • • • 

144. Do more than one University degree (eg 
Master's, PhD, become a medical doctor, 
lawyer). 

• • • • • 

145. Get married. • • • • • 
146. Have children • • • • • 
It is likely that I will choose the following as a career option: 

Strongly 
Disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
Agree 

147. Service/clerical (like childcare worker, 
beautician, secretary). 

• • • • • 
148. Trade (like welder, carpenter, plumber). • • • • • 
149. Protective or military service (like 

police, officer, firefighter, military). 
• • • • • 

150. Full-time homemakcr. • • • • • 
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Neither 
Strongly 
Disagree 

Disagree agree nor 
disagree 

Agree Strongly 
Agree 

151. Farmer. • • • • • 
152. Artist (like designer, interior decorator 

musician, actor) 
• • • • • 

153. Healthcare worker (like registered nurse 
physical therapist, pharmacist). 

• • • • • 
154. Health professional (like doctor, dentist, 

veterinarian). 
• • • • • 

155. Science or math-related professional 
(like engineer, architect, geologist). 

• • • • • 
156. Human services (like teacher, social 

worker, counsellor). 
• • • • • 

157. Environment-related (like forestry, 
manne biologist, environmental 
engineer). 

• • • • • 

158. Information Technology (like computer 
scientist, computer engineer). 

• • • • • 
159. Other professions (like lawyer, 

accountant, architect, stock broker). 
• • • • • 

Part 11 - Questions About A d u l t Roles in Society 

Strongly 
disagree 

Disagree 
Neither 

agree nor 
disagree 

Agree Strongly 
agree 

160. Men and women should contribute 
equally to the family income. 

• • • • • 
161. It is difficult foi women to have 

successful careers and raise a family. 
• • • • • 

162. It is difficult for men to have successful 
careers and raise a family. 

• • • • • 
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Neither 

Strongly 
disagree 

Disagree agree nor 
disagree 

Agree Strongly 
agree 

163. In general, men are better than women in 
science and engineering. 

• • • • • 

164. In general, women are better than men in 
math. 

• • • • • 

165. Women have better social skills than 
men do. 

• • • • • 

166. All in all, u is better for the family if the 
husband provides most of the family's 
income and the wife takes care of the 
home and family. 

• • • • • • 

167. Babies and young children need to have 
their mothers around most of the time. 

• • • • • 

168 It is okay for mothers o f babies and 
young children to have a full-time job. 

• • • • • 

169 Women are better wives and mothers i f 
they also have a paid job outside the 
home. 

• • • • • 

170. If a husband and a wife both work full-
time, the husband and wife should share 
the housework and childcare equally. 

• • • • • 

171. A working mother can establish just as 
warm and secure a relationship with her 
children as a mother who does not work. 

• • • • • 

172. Women can handle the pressure just as 
well as men when making an important 
decision on the job 

• • • • • 

173. Having a job gives a wife a better chance 
to develop herself as a person than 
staying at home 

• • • • • 
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Part 12 - Questions About Y o u r Friends 

Neither 
Strongly 
disagree 

Disagree agree nor 
disagree 

Agree Strongly 
agree 

174. My friends influence the courses I will 
take in school. 

• • • • • 
175. My friends influence my future job 

plans. 
• • • • • 

176. In general, I prefer to do things with one 
or two friends, rather than with a large 
group. 

• • • • • 

177. For me, being popular with girls is 
important. 

• • • • • 
178 I am popular with girls. • • • • • 
179. For me, being popular with boys is 

important. 
• • • • • 

180. I am popular with boys. • • • • • 
181. I am good at making new friends. • • • • • 
182. All of my friends are concerned about 

being popular. 
• • • • • 

183. My friends are very concerned with 
status in social situations. 

• • • • • 
184. All of my friends try hard at their 

studies. 
• • • • • 

185. All of my friends get along well with 
their parcnt(s). 

• • • • • 
186 Friends encourage me to do my best in 

school. 
• • • • • 
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Neither 
Strongly 
disagree 

Disagree agree nor 
disagree 

Agree Strongly 
agree 

187. I would act dumber than 1 really am to be 
popular with my friends. 

• • • • • 
188. It's ok to let your school work slip or get 

a lower grade in order to be popular with 
your friends. 

• • • • • 

189. To be popular with my friends I 
sometimes don't try as hard as I could in 
school. 

• • • • • 

Part 13 - Questions About Who Raised You 

190. Who is the person in your life who raised you - that is, the person who mostly took care of you from the 
time you were bom until age 5. (circle the correct answer): 

1. Mother 
2. Father 
3. Other - (describe the relationship - adoptive mother, grandmother, etc.) 

Do you live with this person n o w 0 Yes / No 

The following statements are about your relationship with that person. 

191. My parent only seems to notice me when I 
am angry. 

192. I often feel angry with my parent without 
knowing why. 

193. I get annoyed at my parent because it seems I 
have to demand his/her canng and support 

194. I'm confident that my parent will listen to me 

195 I'm confident that my parent will try to 
understand my feelings 

196. I talk things over with my parent 

197 I enjoy helping my parent whenever I can. 

198. 1 feel for my parent when he/she is upset. 

Disagree 

• 

• 
• 
• 
• 

Disagree 

• 

• 

• 

• 

• 

Neither 
Agree Nor 
Disagree • 

• 
• 
• 
• 

Agree 

• 
• 
• 
• 
• 

Stron; 
Agre 

• 
• 
• 
• 
• 

• • • • • 
• • • • • 
• • • • • 



101 

Strongly Disagree 
Disagree 

Neither Agree Strongly 

199. It makes me feel good to be able to do things 
for my parent. 

200. When I'm upset, I am sure that my parent will 
be there to listen to me. 

201. I can count on my parent to be there for me 
when I need him/her. 

202. My parent is always disappointing me. 

203. I never expect my parent to take my worries 
seriously. 

204. I think it is unfair to always have to handle 
problems by myself. 

205. I get really angry because I never get enough 
help from my parent. 

206. I get really angry at my parent because I think 
he/she could make more time for me. 

207. I'm afraid that I will lose my parent's love. 

208. I have a terrible fear that my relationship with 
my parent w i l l end. 

• 
• 
• 
• 
• 
• 

• 

• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

Agree Nor 
Disagree 

• 
• 
• 

• 
• 
• 

• 

• 
• 
• 

• 
• 

• 
• 
• 
• 
• 
• 
• 

Agree 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

209. I 'm certain that my parent wi l l always love me. • • • • 



A N O V A Summary' Table by Gender for Math 

Survey Questions Females 
(N=738) 

Males 
(N=631) 

M SD M SD F value 
df=(l, 1365) 

Q55R Taking a more advanced math course would 2.85 (1.28) 
be too difficult. 

3.12 (1.32) 14.62* 

Q56R I have to work hard to get good grades in math. 2.32 (1.16) 2.51 (1.28) 9.20 

Q57 I am going to do well in math this year. 3.87(0.97) 3.92 (1.03) 0.52 

Q63 Successful in a career that requires mathematical 
ability. 3.23 (1.18) 3.61 (1.12) 40.03* 

*Significance level of p<.001 by gender 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 



A N O V A Summary Table by Grade for Math 

Survey Questions Grade 7 (N=835) Grade 10 (N=534) 

M SD M SD F value 
df=(l,1365) 

Q55R Taking a more advanced math course would 3.10 (1.27) 2.78 (1.33) 18.46* 
be too difficult. 

Q56R I have to work hard to get good grades in math. 2.48 (1.26) 2.31 (1.15) 5.79 

Q57 I am going to do well in math this year. 4.08 (0.96) 3.60 (0.99) 76.25* 

Q63 Successful in a career that requires mathematical 
ability. 3.55 (1.13) 3.19 (1.18) 30.34* 

*Significance level of p<.001 by grade 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 



A N O V A Summary Table by Gender for Science 

Survey Questions Females 
(N=738) 

Males 
(N=631) 

M SD M SD F value 
df=(l, 1365) 

Q106R Taking a more advanced science course would 
be too difficult. 3.16 (1.22) 3.48 (1.21) 24.08* 

Q107R I have to work hard to get good science grades. 2.51 (1.16) 2.72 (1.26) 13.63* 

Q109 I am going to do well in science this year. 3.93 (0.89) 4.04 (0.90) 6.01 

Q114 Successful in a career that requires scientific 
ability. 

3.48 (1.14) 3.81 (1.02) 29.43* 

*Significance level of p<.001 by gender 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 



A N O V A Summary Table by Grade for Science 

Survey Questions Grade 7 (N=835) Grade 10 (N=534) 

M SD M SD F value 
df=(l,1365) 

Q106R Taking a more advanced science course would 
be too difficult. 3.32 (1.23) 3.29 (1.22) 0.10 

Q107R I have to work hard to get good science grades. 2.57 (1.24) 2.67 (1.16) 3.21 

Q109 I am going to do well in science this year. 4.03 (0.90) 3.90 (0.89) 6.39 
Q l 14 Successful in a career that requires scientific 

ability. 3.64 (1.11) 3.62 (1.09) 0.19 
*Significance level of p<.001 by grade 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 



A N O V A Summary Table by Gender for Language Arts/English 

Survey Questions Females 
(N=738) 

Males 
(N=631) 

M SD M SD F value 
df=(l, 1365) 

Q80R Taking a more advanced LA/English course 
would be too difficult. 3.56 (1.10) 3.36 (1.24) 8.45 

Q81R I have to work hard to get good grades in 
LA/English. ^ ^ " 2.88 (1.21) 2.63 (1.22) 9.56 

Q82 1 am going to do well in LA/English this year. 4.10 (0.79) 3.80 (0.97) 36.26* 

Q88 Successful in a career that requires writing and 
speaking. 3.74 (1.03) 3.44 (1.15) 23.86* 

*Significance level of p<.001 by gender 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 



A N O V A Summary Table by Grade for Language Arts/English 

Survey Questions Grade 7 (N=835) Grade 10 (N=534) 

M SD M SD .F value 
df=(l,1365) 

Q80R Taking a more advanced LA/English course 
would be too difficult. 3.44 (1.19) 3.52 (1.13) 1.92 

Q81R I have to work hard to get good grades in 
LA/English. 2.60 (1.22) 3.03 (1.18) 43.94* 

Q82 I am going to do well in LA/English this year. 3.98 (0.93) 3.93 (0.83) 1.03 

Q88 Successful in a career that requires writing and 
speaking. 3.64 (1.09) 3.54 (1.09) 3.11 

*Significance level of p<.001 by grade 
R: reversed values (1-strongly agree, 2-agree, 3-neither agree or disagree, 4- disagree, 5- strongly disagree) 




