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Résumé

Le but de la présente étude était d’utiliser les entrevues avec des étudiantes collége en sciences
afin de voir en quoi les expériences d’apprentissage influaient sur leur confiance, leur persistance et
leur engagement a 1’égard des sciences comme choix de carriére. Plus particuliérement, nous avons
essayé de voir comment le comportement de certains professeurs, des événements survenus en
classe, des messages de I’établissement d’enseignement et d’autres expériences peuvent encourager

ou décourager les étudiantes.

Trente-huit femmes ont été choisies au hasard parmi une population d’environ trois cents
étudiantes admises au programme de sciences du Collége John Abbott A I’automne de 1992. Nos
entrevues, approfondies et non structurées, ont été effectuées 2 intervalles réguliers, chaque
étudiante étant interviewée au cours des premier et troisi®me trimestres et pour certaines, au cours
du quatrieme trimestre. Celles qui changeaient de programme ou quittaient le Collége subissaient
une entrevue dés que nous apprenions la nouvelle de leur changement de programme ou de leur
départ. A chaque entrevue, I’étudiante devait remplir le questionnaire intitulé Coopersmith Self-
Esteem Inventory. Les réponses étaient comparées aux sentiments de confiance qu’avait décrits
I’étudiante ainsi qu’a ses résultats scolaires. Des observations en classe permettaient de vérifier sa

description de I’ambiance qui régne dans les cours de sciences.

Alafin du quatrieéme trimestre (soit le délai prévu pour terminer un programme pré-
universitaire), douze étudiantes avaient obtenu un DEC en sciences. Aprés I’été, deux autres
étudiantes terminaient avec succes leurs études en sciences. Sept étudiantes ont poursuivi le
programme de sciences pour un cinqui¢éme trimestre alors que les dix-sept autres avaient soit changé

de programme, soit quitté le College.

L’analyse des données quantitatives (les résultats de 1’étudiante au test de Coopersmith, ses
résultats scolaires et sa persistance) n’a pas permis d’établir de lien entre 1’estime de soi et la
persistance a demeurer dans le programme de sciences. L’examen des relations entre le rendement
(établi en fonction des notes obtenues) et I’estime de soi n’a pas permis non plus d’en venir a des

résultats concluants.

Les étudiantes ont indiqué que leurs sentiments de confiance fluctuaient au gré d’événements
encourageants et décourageants. La confiance n’était pas un élément statique pouvant étre pergu

comme la cause du succes ou de 1’échec. Parmi les événements encourageants, les étudiantes ont fait
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état de I’obtention de bons résultats a une épreuve, 1’appui donné par un professeur et des

expériences a I’extérieur du college, comme la satisfaction tirée d’un travail rémunéré et une bonne
performance dans un sport. Parmi les événements décourageants, elles ont parlé des échecs
scolaires, des «questions pi¢ges» aux examens, des cours peu reliés a leur expérience et du manque
de respect de la part des professeurs. Pour beaucoup d’entre elles, et c’est 1a également une cause
des changements de programme, le fait de se rendre compte que leur réve de carriére était
impossible a réaliser, en raison souvent de faibles résultats obtenus au premier trimestre, était

décourageant.

La confiance et la persistance étaient liées a la perception de la fagon dont leurs questions
étaient accueillies ainsi qu’a la fagon dont elles pouvaient s’identifier 4 des personnes d’autorité, et
surtout a leurs professeurs. Le sentiment qu’elles avaient de ne pas pouvoir poser de questions en
classe ou en privé ou de ne pas obtenir de réponses 2 leurs questions était associé aux échecs ou aux

changements de programme.

Les étudiantes ont accordé beaucoup d’importance au fait de poser des questions, ce qui montre
que la possibilité de poser des questions et d’obtenir des réponses est une fagon d’apprendre. Nous
avons analysé cette notion en fonction de la théorie relationnelle élaborée par Carol Gilligan et

d’autres personnes travaillant au Stone Centre du Wellesley College, au Massachusetts.



Abstract

The purpose of this study was to use interviews with female college science students to
examine ways that learning experiences affected their confidence, their persistence and
commitment to science studies, and to science as a career choice. In particular, we were looking
at how some teachers’ behaviours, classroom events, institutional messages, and other

experiences encouraged or discouraged students.

Thirty-eight female students were chosen randomly from a population of approximately three
hundred, who were admitted to the John Abbott College science program in the fall of 1992. Our
open-ended, in-depth interviews were conducted at intervals; each student being interviewed
during her first, third, and for some, fourth semester. Those who switched programs or left the
college were contacted for an interview as soon as we learned of their exit. At each interview, the
student was asked to complete the Coopersmith Self-Esteem Inventory. The result was compared
to the student’s self-reported feelings of confidence and to the academic marks she received.
Class observations provided verification of the students’ accounts of the milieu in the science

classes.

At the end of the fourth semester (the stipulated time for completion of a pre-university
program), twelve students graduated with a science college diploma (DEC). Following the
summer, two more students successfully completed their science studies. Seven students
remained in the science program during the fifth semester, while the remaining seventeen had

either transferred to other programs or left the college.

Analysis of the quantitative data (a student’s score on the Coopersmith Self-Esteem
Inventory, her marks, and persistence) showed no relationship between self esteem and
persistence in the science program. Examination of any relationship between performance

(indicated by marks received) and self esteem was inconclusive.

The students reported that their feelings of confidence fluctuated as the result of encouraging
or discouraging events. Confidence was not something static that could be seen as the cause of
success or failure. As encouraging events, students reported receiving good marks on a test,
support given by a teacher, and experiences outside the college milieu, such as satisfaction with

paid work or performance in a sport. Discouraging events were failing grades, “trick questions”
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on exams, teaching that failed to connect to their experience, and disrespectful treatment by

teachers. Discouraging to many, and a cause of program switches, was the realization that their

dream career was not within reach, often due to low marks received in the first semester.

Most importantly, confidence and persistence were linked to the students’ perception of how
their questions were, or might be received, and to how they could or could not relate to others in
significant positions, primarily their teachers. The perception that they could not ask questions in
class or privately, or that they could not get satisfactory answers to their questions, was associated

with failing grades and/or program switches.

The students ascribed profound importance to asking questions, which indicates that asking
questions and having them answered is a way of learning. We have analyzed this concept using the
framework of relational theory as developed by Carol Gilligan and others working at the Stone

Centre at Wellesley College, Massachusetts.
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About This Report

In order to guide the reader through a wealth of data, interpretations and discussions, we offer a
few explanatory remarks about the organization of this report. The first four sections, Introduction,
Methods, Results and Discussion, and Recommendations constitute the main body of the report.
Then follow three articles, Career and Life-Choices, Staying In or Switching Out, and In Science
There is No Gender?, written either for conference presentations or as articles for publication. They
deal with particular themes or issues, and may be read independently. There is some overlap
between sections where, for example, the same quotation is used in different contexts. We believe

the inclusion of these free-standing units offer a richer interpretation of the interview data.
About the Researchers

We are two researchers who designed and directed this project. How we see the world around us
is coloured by our experiences and our training, and at times it is clear in this report which one of us
is speaking. We see this as a strength rather than a weakness. Margaret Waller, sociologist, did most
of the class observations and could describe the science program in our college with fresh eyes,
something that could not have been achieved by someone who works in science on a daily basis.
Anne-Marie Weidler Kubanek, physical scientist, was familiar with the program structures, the
demands put on students in the science program, and the problems they might encounter while
making career decisions. These different perspectives facilitated the understanding and interpretation
of some of the narratives of the students in our sample. We believe that the achievement of absolute
objectivity is an impossible task. In our struggle to acknowledge each other’s perspective and
analysis of the data, our research team became a microcosm for the greater struggle of bridging

physical science and social science disciplines.
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INTRODUCTION

Women in Science and Technologies

This project began from a concern about the under-representation of women in science and the
technologies. Women constituted a majority (54 per cent) of students at Canadian community
colleges in 1990-91; a majority (59 per cent) of students graduating in post secondary career
programs and were a majority in all but two career-program fields. In the category of engineering
and applied sciences, they were sixteen per cent, and in natural sciences and primary industries, they
were 31 per cent (Government of Canada, 1990-91). At Quebec colleges young women are well
represented in the health science programs, but fewer choose the pure and applied stream that
traditionally leads to careers in engineering and other technological fields. At John Abbott College
27 per cent of students registered in the pure and applied science stream in fall 1991 were women.*
Of all Canadians enrolled in a post secondary institution in 1989, 27 per cent of males, but only five

per cent of females, were in engineering, applied sciences and technological trades (Lowe, 1992).

Between 1975 and 1990 there were substantial shifts in women’s university degree choices. The
proportion of women graduates in some previously male-dominated fields such as business,
management and commerce increased to such an extent that they no longer could be defined as
male-dominated at the undergraduate level. Engineering and physics continued to qualify for such a
definition by graduating the highest proportion of males. There was no change in the proportion of
women obtaining undergraduate degrees in mathematics and the proportion of female graduates in
computer science actually dropped because the number of male graduates grew more rapidly (Stout,
1992).

Although the proportion of women in general science programs at university is relatively high,
their numbers decline drastically in post graduate studies. In 1990, women earned 47 per cent of
master’s and 32 per cent of doctoral degrees in Canada, but only thirteen per cent of master’s

degrees in engineering and six per cent of the doctorates (Stout, 1992).

In Quebec, women represent four per cent of civil and mechanical engineers and just over six
per cent of electrical and aerospace engineers (Gouvernement du Québec, 1992). This level of
representation in the engineering profession has not changed significantly in recent years although
the proportion of Canadian women obtaining bachelor’s degrees in engineering rose from less than
two per cent in 1975 to almost twelve per cent in 1990 (CCWE, 1992; Stout, 1992).

* Registrar’s Statistics , John Abbott College, 1991.



The fact that the participation of women in undergraduate science programs has been increasing
might lead us to believe that it is only a matter of time until women are well represented in all fields
and at all levels including university faculty and administration. Modest changes have been used by
some to deny that there is a continuing problem. Sheila Tobias, a political scientist, has studied the
culture of science and is able to describe it as an outsider. She has found that despite discouraging
statistics about women in science “it is surprisingly difficult to convince working scientists that there
is a problem or that it is their problem and not the fault of women scientists themselves.” (Tobias,
1993, p. 150). We cannot be assured that equity will be obtained automaﬁcally once the number of
women in science reaches a critical mass (Etzkowitz et al.,1994). Therefore, the question remains:

why are women so scarce in sciences?
Why are There so Few Women in Science?

We can sort answers to this question into three categories. The first is based on a deficiency
model: females lack some gene, ability, trait or socialization that is essential to doing science. Fuchs
Epstein (1991) points out that in North America and elsewhere, there is a widely held belief that
“great scientists and artists possess innate traits that generate achievements, that such individuals
develop independent of external situations or influences, and that the products of their imagination
or skill, if powerful enough, somehow will rise to the surface, that genius will out. Those who do not
add to knowledge or high culture are believed generally to lack the capacity to do so.” (p.239). We
suspect that this belief generates much of the gender difference research. Working from this model,

the proposed solution is to identify the deficit and remedy it.

The second may be called the recruitment model. In this view women have had a delayed start
because of past discrimination, but equity in participation is just a matter of time and effective
recruitment. The next generation of women will move into previously male-dominated fields. In this
model, there are no longer any barriers to women’s successful participation in science studies and

careers.

The third category of answers focuses on retention. This leaky pipeline model defines the
problem as one of supplying adequate human resources for our society. It assumes women have the
ability and do undertake science studies and careers, but they drop out at higher rates than do men.
To satisfy society’s need for trained scientists we have to find means to stem the flow of women

leaving their science studies or careers.
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For female students entering science programs at CEGEP, the problem should not be academic

ability. Overall they have the strongest academic record among high school graduates. At John
Abbott College, female science students have an overall higher average than males and their
academic performance is stronger as indicated by the results of a recent study which showed that 41
per cent of females but only eighteen per cent of males acquired a science DEC in the requisite two
years. Female and male students transferred out of science at about the same rate; however, they
gave different reasons for transferring. A higher percentage of female students gave as their reason
for changing programs “not doing well” or “failure” (83 per cent female, 69 per cent male).* Of
those who transfer out of science, more females (nineteen per cent) than males (five per cent)
believed that their ability was not suited to science (Sidorenko et al., 1989). This was part of an
overall tendency of females to attribute their failures or lack of success to intrinsic factors (ability)

while males tended to attribute failures to extrinsic factors (poor teaching).
Historical Overview

In 1990, lack of confidence was the most salient of the deficiencies attributed to women in order
to explain their low participation in fields related to science and technology. This was the latest entry
on a long list of such deficiencies used since the emergence of science as an institution to exclude
women or discourage them from becoming full partners in the building of modern science. From
arguing that females lack ability, debate had progressed to the speculation that they lack confidence

in their ability to do science and science-related studies such as mathematics.

We say progressed ironically because accounts of women's deficits in the sciences, though
continually changing, seemed to progress only in the sense that the causal factor became more
narrowly defined. Early Greek philosophers opined that women’s entire nature was incompatible
with doing science. The Aristotelian view of women as emotional, subjective, weak, illogical, and
earthbound, was contrasted to science as objective, logical and resting with the mind; all qualities
attributed to the male (Tuana, 1989). This view, expanded upon by Galen, attributed all creative
power to the male sex, going so far as to assert that the male plants a complete seed of a human
being in the female womb. The only function of the female is to nurture the male seed.

Leeuwenhoek, the discoverer of the modern microscope and one of the most respected scientists of

* A report from Vanier College cited a one and one-half to two times higher rate for drop outs and transfers out of

science for women than for men. (Davis, Steiger and Tannenhouse, 1989).
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his time, reported seeing completely formed male figures as he examined human sperm under the
microscope; a reminder that the objectivity of scientists can not be taken for granted and that even

the most reputable scientists might see what they expect to see (Bleier, 1984).

During the nineteenth century the “women-can’t-do-it-model” was still prevalent but
explanations narrowed from the nature of women, to focus on brain size and differences in ability.
George Romanes claimed in 1887 that women’s brains were smaller and therefore, they were less
intelligent than men. Even an apparent abundance of ability was interpreted as a disadvantage:
women’s allegedly superior verbal skills disqualified them as scientists because it made them facile
liars (Caplan and Caplan, 1994).

As women struggled to gain access to institutions of higher learning at the end of last century,
the focus of the debate shifted from “women can’t do it” to “you may, but see what happens if you
do” and later to “you may, but we won’t pay you.” An influential study in 1873, claimed that
women’s health was ruined by intense study. Their delicate and lighter brains could do science, but
doing so would drain energy from a limited supply and jeopardize their true role of reproduction and

motherhood. This in turn would endanger the whole human species (Rossiter, 1982; Bleier, 1984).

Some women found ways to do science in spite of the obstacles and without apparent harm to
their off-spring. During the early part of this century a few gained access to institutions and working
fields previously closed to them. However, science was a vocation primarily for economically
privileged women because they were seldom paid fairly for their work. When Ellen Gleditsch, a
Norwegian nuclear scientist, went to work in Paris at the laboratory of Mme Curie in the beginning
of this century, she offered to do so “solely out of love for science, not to gain a degree” and she
certainly did not expect to be paid for her efforts (Kubanek and Waller, 1995b, p.128). Lise Meitner,
an accomplished Austrian nuclear physicist, had to be satisfied with an unpaid position at the
university while her co-worker, Otto Hahn, enjoyed the prestige and research facilities that came
with a professor's title and an endowed chair at the Kaiser Wilhelm Institut for Chemistry in Berlin-
Dahlem (Sime, 1991).

If women scientists married they were expected to resign outright because their first obligation
was to husband and children. Harriet Brooks, a Canadian nuclear physicist, who had studied with J.
J. Thomson at the Cavendish laboratory in Cambridge, England, had attained a position at Barnard
College, New York City. In 1906, she notified the dean of the college she was planning to get

married. The dean promptly told Brooks that the college trustees expected her to resign. In her letter
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to Brooks, she wrote: “I know that they expect and wish that a woman should dignify her home-

making into a profession, and not assume that she can carry on two full professions at a time. This is
more than most able men assume to be possible.” (Rayner-Canham and Rayner-Canham, 1992, p.
47).

Recent Developments: Confidence and the Deficiency Model

As the second wave of feminism took hold in the nineteen sixties and seventies, a plethora of
studies sought to identify the problems and deficits of female students that inhibited their
participation in science and technologies. Concerns that not enough women were pursuing careers in
these fields generated numerous investigations of student attitudes and abilities (Benbow and
Stanley, 1980; Schafer, 1981; Meece et al., 1982; Science Council of Canada, 1982; Guilbert, 1985;
Lafortune, 1986). Attention was also directed at classroom climate, teacher behaviours and
professional subcultures (Leinhardt et al., 1979; Hall and Sandler, 1982; Davis, Steiger and
Tennenhouse, 1989; Tobias, 1990a; LaFrance, 1991).

Most researchers structured these studies in ways that compared males and females and both
looked for and emphasized differences. (see Baxter Magolda, 1992).* Researchers on sex and gender
differences put forward a new list of deficiencies in women that purported to explain their low
participation in science and their failure (with a few acknowledged exceptions) to produce
excellence when they do. One of the most damaging of these studies was Benbow and Stanley’s
claim of males’ innate superiority in mathematics (1980). The deficiency list has, at various times,
included poor spatial ability, dependency, lack of aggression, lack of competitive spirit and other

assertive behaviours, and preference for people rather than objects.

It should come as no surprise that in this social context some women expressed a lack of
confidence in their ability to pursue a scientific career. However, instead of seeing this as a predict-
able result of messages that undermine confidence, lack of confidence itself was added to the list of

deficiencies.

In the United States, the American Association of University Women (AAUW) reported that
numerous meta analyses of student achievement in five areas (verbal skills, writing, mathematics,
spatial visualization and science) indicate that gender differences are few and those that have been

demonstrated are small and declining, except for achievement in science, which is not decreasing

* We discuss the Baxter Magolda study in detail on page 53.
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and may be increasing (AAUW, 1992). The AAUW then called for more study of the gender gap in

the sciences and, in particular, issues of confidence.

In Quebec, Louise Lafortune (1986) concluded after extensive studies that “mathophobes™ lack
confidence rather than ability and that women lose confidence in themselves more easily than men .

Chabot (1990) summarized the situation of girls and women in science thus:

Malgré€ leurs succes scolaires, les filles abandonnent en plus grand nombre a chaque

étape, et la situation se répéte au niveau universitaire (p.32).

Alors que les garcons ont davantage tendance a mettre la faute sur I’examen trop
difficile ou a invoque d’autres raisons indépendents de leur volonté, les filles diront plus
volontiers qu’elles n’ont pas compris, qu’elles n’ont pas assez étudié. Cette attitude
suivie de quelques échecs convaincra plus rapidement les filles qu’elles n’ont pas le

talent nécessaire pour poursuivre dans la voie des sciences. (p.33).

Inspired by a model proposed by Meece et al. (1982), Mura, Kimball and Cloutier (1987)
studied eighty-nine Quebec high school students. They asserted that even after young women had
chosen a science program, they were more vulnerable than boys. This vulnerability did not lie in
their lack of ability, but rather in the perceptions about their own ability, which made the young
women less confident of their success. Mura also spoke of the attitude barrier, although she chose
not to speak of female deficits: “Je ne dirais pas que les filles manquent de confiance, je dirais

plutot que les garcons en ont trop” (Chabot, 1990, p.33).

Efforts to identify the characteristics of the attitude barrier continued into the 1990s. In a
longitudinal study, started in 1993 at Vanier College, St. Laurent, Quebec, Fran Davis and Arlene
Steiger (1995, 1993) continue to investigate the differences in attitude to science learning between
female and male students, and the vision of science held by their science teachers. At York
University, in Toronto, Lorna Erwin and Paula Maurutto (1995) are focusing on an all female sample

of undergraduate science students in their study on gender influences in education.

Many of these investigations are based on the assumption that self-perception and self-
confidence are fairly stable. Our preliminary interviews with college students suggested a more

malleable perception of self.* Listening to students talk in this way inspired us to look at how

* Meece et al. assume a “fairly stable perception of ones-self” (1982, p.334).
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confidence may waver and shift during college, as it did for the student who had transferred from

science to commerce after “realizing what you are”:

I kept on hearing about people switching out [of science] and saying, “Ah, that would
never be me, that would never be me”. . . within a few short months, my - like I was
totally - not slapped in the face, but in a sense, because I thought I would work well - I
didn’t do well, and, sort of thing, and it turned out that I was really bad, worse than
average. And it was realizing what you are instead of what you thought you are, so . . .
because in high school, I would be considered, you know, a good student, you know, I

tutored people even in chemistry and stuff.

The direction of much recent theoretical work has been to question the conceptualization of any
personality characteristic as being independent of context. Feminist theorists, in particular, have
emphasized interpersonal and relational issues in the development of girls and women. The work of
Carol Gilligan (Gilligan, 1982a; Gilligan, Lyons & Hanmer, 1990) and the Stone Center theorists
such as Judith Jordan and others (Jordan et al., 1991) have contributed to a concept of a self-in-
relation. Kaschak (1992) has proposed a “self-in-context” and argued for a metaphorical sense of
self, which includes the physical, affective, and cognitive experiences associated with this metaphor.
She places as much emphasis on the “demands of a situation as interpreted by the people in it” as

earlier theorists placed on early childhood experiences (p.154).

Others have demonstrated that lack of confidence is not an intrinsic trait or quality of students
but a state or condition that may be affected by behaviour of teachers and parents. Dweck, Goetz,
and Strauss (1980) found that both male and female students who were praised for performance on
tasks and criticized for behaviour gained confidence; those who were criticized for performance and
praised for behaviour lost confidence. However, girls tended to be praised mainly for good

behaviour; boys were praised for good work, criticized for misbehaviour.

Teachers interviewed by Mura, Kimball, and Cloutier “saw their female students as having less
potential and as succeeding more because of effort.” These researchers also suggest that “girls will
interpret positive feedback as meaning that they work hard rather than that they have ability” (1987,
p- 143). Such work directs our attention toward the interpretive process by which students make
sense of feedback they receive from teachers. Thus it is important to understand how students
interpret teacher behaviours and what influence these interpretations have on student self-

confidence.



We agree with the authors who summarized a 1992 symposium of young Canadian women, that
confidence must be studied in a social context: “Although the psychological (inner) aspects of self-
esteem have been studied for centuries, they still defy analytical clarity. It may be more feasible to
look at the economic and sociological aspects of self-esteem and to address systemic barriers which
prevent many women from appreciating their worthiness.” Furthermore, they argued that “the
various elements which add to or subtract from self-esteem must be clearly identified and

communicated” as one step in dismantling the barriers (CACSW, 1992, p. 19).

In her book School Girls, the journalist Peggy Orenstein reports on her study, undertaken in
association with AAUW in response to its call for more research on the gender gap in science (see
page 5). During many hours spent with girls in two high schools in California she found that in spite
of fewer barriers to equity these girls “had learned to see boys as freer, with fewer concerns,
ultimately more powerful.” She noted that with a diminished sense of self, the girls, often
unconsciously, had taken on an accommodating, second-class status. “Few of the girls I spoke to had
ever been told that girls ‘can’t’ do what boys ‘can’ - most were overtly encouraged to fulfil their

potential. Yet all, on some level, had learned this lesson anyway” (Orenstein, 1994, p. xxviii).

Baker and Leary (1995), also in the United States, studied what influences girls to choose
science. In semi-structured interviews each girl was asked to respond to questions as if she was a
boy. In grades two, five, eight and eleven, the girls were highly self-confident; they held a strong
equity position and felt that women can and should do science. This finding that younger girls

describe themselves as being confident suggests that a lack of confidence is not innate.
Defining Confidence

In our study, we have conceptualized confidence as a process or state of mind that is socially
constructed in interaction with others, as distinguished from other conceptions of confidence as a

more or less stable trait of individual personality.

The Oxford Dictionary of Current English (1984) defines confidence as drawing our attention to
a feeling component linked with trust, assurance, self-reliance, and certainty. The AAUW (1991)
survey which used “happy the way I am” as an indicator of self-esteem and self-confidence, also
emphasized a feeling component. The Canadian Advisory Council on the Status of Women survey
used three statements as indicators of how young women see themselves: “I feel good about myself;

I have a number of good qualities; and I am self-confident” (Holmes and Silverman, 1992).
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Reviewing theories of self-esteem for a study of its antecedents, Stanley Coopersmith (1981a),

distinguished four major contributors (p.37):

The amount of respectful, accepting and concerned treatment that an individual receives
from significant others. . . .

The individual’s history of successes and the status position that individual holds.

The individual’s values and aspirations. . . .

The individual’s manner of responding to devaluation.

Although Coopersmith assumed adult self-esteem was the relatively stable consequence of
childhood experience, we see that the actions of significant others are a major component. One can
as easily recognize these four factors as part of an on-going dynamic process: one’s accumulation of
respectful, accepting and concerned treatment, and one’s history of successes and current status
position, constitute a bank of resources that one brings to any situation. Values, aspirations and one’s
manner of responding may be viewed as the more interpretive or active parts of self-esteem. One
interprets and ascribes meaning to current experiences in the context of one’s values and aspirations
and perhaps with a more or less habitual manner of responding to devaluation. Each of these
elements is subject to change. One's accumulation of respectful treatment can increase or diminish

like a bank account.

There is an interesting bias to Coopersmith’s (1981a) schema in that only devaluation is
included and self-esteem is conceptualized as in need of defence. In order to accumulate a history of
successes, one must defend self-esteem by defining “an event filled with negative implications and
consequences in such a way that it does not detract from his [sic] sense of worthiness, ability or
power” (p. 38).

In addition to the four components of self-esteem, Coopersmith asserts that individuals use four

criteria to define successes: power, significance, virtue and competence.

Power is the ability to influence and control others.
Significance is the acceptance, attention, and affection of others.
Virtue is adherence to moral and ethical standards.

Competence is successful performance in meeting demands for achievement.
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Coopersmith’s (1981a) goal was to answer the question “What are the conditions that lead an

individual to value himself and to regard himself as an object of worth?” His answer was warmth,

clearly defined limits, and respectful treatment (p. 37).

It is evident that teachers may function as significant others to students, and thus have the
potential to dispense or withhold respectful, accepting and concerned treatment. In teacher-student
interactions, power is unequal, and because teachers have more power they are in position to accord
significance, to establish standards of performance, and to define virtue and competence. Teachers
use judgments about virtue and competence to allocate attention and acceptance. Students use
judgments about their virtue (worked hard, did the homework) and competence (smart student) to
justify claims to teacher attention and acceptance. We shall return to these criteria throughout this

report; therefore, it is useful to elaborate on them here.

Power: In the classroom and in the larger institution the power of teachers and students is
unequal. For example both teachers and students evaluate the performance of the others, but the
consequences of these evaluations are markedly different. Teachers’ evaluations of students have
material consequence for a student’s future. The academic record, to a large extent, stands for and
represents the student to other educational institutions. Students evaluate a teacher’s performance
but, in our institution, these evaluations have no material consequences for the teacher. In practical
terms, evaluations of teachers have no institutional existence in that they are confidential to the

teacher only, or sometimes to a department head.

Significance: Part of the individual’s sense of significance is the acceptance, that is the “warmth,
responsiveness, interest and liking” exhibited by significant others. Teachers are significant others
for students because they are in positions of authority. For those students who placed a high value on
a positive interpersonal relationships with teachers (the majority of our sample), teachers’

behaviours toward them were especially important. (see p. 57)

Virtue and Competence: An individual attains virtue by conforming to standards and
expectations. In this setting standards include being smart, competitive, and working hard. Through
conforming to standards and meeting demands for achievement, the individual comes to be seen,
and to see herself, as competent. Both teachers and students use such standards and judgments of

competence to allocate or claim attention and acceptance.

These four components described by Coopersmith are a useful scheme for looking at events in

college that add to or subtract from a student’s self-esteem. Framing our discussion of confidence
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around these four criteria can contribute to our understanding of our interview data. One way to

think about many of the students’ narratives is that they are interpretive accounts of experiences that

have had implications and consequences for their self-esteem.

Our approach to the problem of confidence is derived from the theories of Charles Horton

Cooley's “looking-glass self” and more recent work on the social formation of mind:

An individual emerges through the processes of social interaction, not as a relatively
fixed end product but as one who is constituted and reconstituted through the various
discursive practices [talk] in which they participate. Accordingly, who one is, is always
an open question with a shifting answer depending upon the positions made available
within one’s own and other’s discursive practices and within those practices, the stories
through which we make sense of our own and others’ lives” (Davies and Harré, 1990,
p-46).

Talking and composing narratives are key actions in the construction of self. Along with a
growing number of philosophers and social theorists, Somers (1994) directs analytical attention to
the stories one tells (and hears told) about one’s self. In this she is much like Bruner (1986), but her
perspective is more sociological in that she conceptualizes the individual as acting in a specific
historical and relational setting which includes institutions, structures of power, cultural networks,

and those others who are central or significant to that individual.
The Study

We began this study with three assumptions. First, that the confidence argument was another
deficiency argument that placed the responsibility for the under-representation of women in sciences
and technologies on individual women, while ignoring the contexts in which the females developed
and attempted to realize their aspirations for a place in science. Second, that the concept of
confidence generally used in such arguments (a relatively stable individual characteristic determined
by early life experiences) did not adequately represent women’s real life experience. Third, we
intentionally moved confidence outside the individual by pairing women’s confidence in themselves
with their confidence that science could be an interesting activity, a feasible program of studies, and

a desirable career direction.
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We wanted to look for interpersonal and institutional influences on the ways women saw

themselves as they moved through a college science program. This study addressed the following

questions:

How do students construct and sustain confidence in the context of a college science
program?

What teacher behaviours, classroom events, and institutional messages affect student
confidence (e.g. encourage and discourage students)?

How does the student construct or construe “doing well” and “not doing well?”

What is a good enough grade and what is the relationship between marks and the feeling
of doing or not doing well?

What factors account for college women’s decisions to persist or change programs and

career directions?
Avoiding Gender Comparison

We sought to avoid a gender difference or gender comparison approach because, inevitably,
such comparisons are invidious for females. The best way to avoid the deficit model described
above, is to avoid comparisons in which male behaviour will be taken as the norm. By focusing on
~ differences, one easily fails to see the complexity of the data and may resort to a more simplistic,

dualistic interpretation.

We have not been altogether successful in achieving this goal. In every discussion about this
project, we have been subjected to, and sometimes drawn into, speculations about whether, or in
what ways the experiences of males would be similar or different. Daily we have confronted what
Kaschak (1992) asserts is the most notable aspect of current gender arrangements, namely the reality
“that the masculine always defines the feminine by naming, containing, engulfing, invading, and
evaluating it. The feminine is never permitted to stand alone or to subsume the masculine” (p.5). We
have sought to allow these female students to stand alone and speak for themselves. As Catherine
Bateson once asked, “after all these ages in which ‘man’ has meant human, perhaps readers will be

able to generalize ‘woman’ to the same degree.” (Bateson and Bateson, 1987, p. 197)

Caplan and Caplan (1994) demonstrated how studies on sex and gender differences are fraught
with poorly designed methodology, research questions based on false assumptions, and
unsubstantiated conclusions. The fact that most scientists have been members of the privileged

categories of class, race, and gender has profoundly affected what questions have been asked, and
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what direction their research has taken. This is not to say that gender differences do not exist, but
when one is recorded, it tends to be too small to be of any practical importance, as the differences
within a gender group are much greater than those between the genders. For example, researchers
who compare females and males and then assert that “depressed self-confidence is normative for
females” (Clark and Zehr, 1993) obscure the range of confidence among females and label the entire
category as impaired. Unfortunately, the refutation of such results is seldom well publicized and

these beliefs take on a life of their own in the minds of the public.

Byme (1993) calls this phenomenon the Snark Syndrome, a term she has borrowed from Lewis
Carroll, who in The Hunting for the Snark, says “What I tell you three times is true.” In a more
academic way, Byrne defines the Snark Syndrome as “the assertion of an alleged truth or belief or
principle as the basis for policy making or for educational practice, although this proves to have no

previous credible base in sound empirical research” (p. 3).
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MEeTHODS

This is a longitudinal and descriptive case study. We followed one cohort of students who
entered a post-secondary, pre-university science program in August 1992. We gathered descriptive
data by conducting open-ended, in-depth interviews and by observing in classrooms. In addition, we
analyzed the relationship between a standard measure of confidence, the Coopersmith Self-Esteem
Inventory (SEI) and institutional measures of performance (marks), together with the students’

persistence as reflected in program changes and their success in obtaining a diploma.
Sample

Using computer-generated random numbers we chose fifty names from the list of female
students enrolling in the science program at John Abbott College in August 1992 (N = 308); then
invited them by letter to attend an information session about our research project. Next we
telephoned them to confirm that they had received the letter and to remind them of the date and time
of the information session; however, we made no request that they agree to participate at that time.
At the information session we discussed the project, showed students sample reports of similar
research, and distributed consent forms (including parental consent forms for students under
eighteen). Students who chose to participate in the study scheduled appointments for interviews with
us. Twelve students chose not to participate or failed to keep two scheduled appointments, resulting

in a total sample of 38 women.

The participants were a diverse group. They had attended public and private schools, which
were either all girls or coeducational. Unlike most Quebec colleges, John Abbott College has a
residence, and some students originated from farms and small towns throughout Quebec as well as
from the metropolitan region of Montreal. Their cultural roots included East and West Europe,
China, East Asia, and North Africa, as well as Anglophone and Francophone Canada. Many were
bilingual and multilingual. Unfortunately, neither Native peoples of Canada nor African Canadians

were represented in our sample.

Most women were between 16 and 18 years old at the beginning of the study. Our sample did
include one older student who was retraining in sciences and who, typically for her gender, class and

generation, had been directed away from science in high school.
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Data Collection and Analysis Procedures

interviews

We interviewed the students in their first, third and, for some, their fourth semesters. Those who
changed programs or left the college were re-interviewed as soon as we learned of their decisions.
The interviews averaged over one hour in length. The interview guides (see Appendix) were derived
from the work of Meece et al. (1982); Gerson (1985); and Mura et al. (1986).

In the first semester we asked students to recall how they came to choose a science program and
to describe early experiences related to sciences, their college experiences and their aspirations
about the future. The interviews focused on school experiences, but inevitably, life being one rich
tapestry, relationships with family, friends and employers were sometimes interwoven. The sequence
of topics in each interview was determined by the student, as the interviewer worked to maintain an
open, conversational style. The second and third interviews began by asking students about their
immediate experiences. In addition, we often asked about issues from the previous interview. The
later interviews tended to conclude with an explicit invitation for the student to talk about her sense

of confidence and how it may have changed over the time spent in college.

We used intermittent classroom observations to verify and elaborate our understanding of the
experiences that students described, as well as to generate questions and hypotheses to be explored

in later interviews.
analysis of interview data

The complete transcripts of interviews were verified by the interviewers listening to the tapes.
The transcripts were then copied to a microcomputer text data base called Note Bene. After the
coding, Note Bene allowed us to index, search and retrieve segments of interviews. In the first phase
of analysis, we derived a set of comprehensive categories from the data. Ultimately, we analyzed
each student’s interviews as a chronological case, observing changes in key categories and preparing
individual profiles. We used a reduced number of the initial coding categories to order and compare

the profiles. Our goal was to find organizing themes without oversimplifying or over-generalizing.

In the analysis of the interview data we wanted to understand the elements that influenced
students’ confidence. We sought to understand by listening to what they had to say about it. We
looked behind the words for their assumptions about confidence and the role it played in their

successes and failures. By listening to their stories we gained insights into how they constructed
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confidence and how the actions of significant others (teachers, peers, parents, and employers)

challenged and enhanced their sense of confidence in themselves and in science as a career

direction.

To assure validity in the interpretation of the interview data we sought feedback from colleagues
as described by Wolcott (1990), and the student participants, as advocated by Roman and Apple
(1990). We met with our students in an informal setting each year to discuss our work in progress,
and provided them with copies of papers and other communications. Their reactions constituted
another check on the validity of our analysis and interpretation. Furthermore, we consulted at
different times with independent researchers skilled in qualitative data analysis. We provided each
consultant with sample interviews and compared themes and interpretations they identified to our

own. These checks enabled us to identify and correct omissions or biases in our analysis.

After the second and third interviews, categorical analysis fit the data less well, and we worked
with longer narrative segments. The longitudinal nature of the data allowed, indeed demanded,
different ways of understanding, or making sense of each student’s story. Thus, one aspect of our

analysis became focused on the work of Margaret Somers.

Somers (1994) has synthesized work in narrative studies. She proposed a theory that focuses on
the stories people tell and use as guides in the construction of identity: “people construct identities
(however multiple and changing) by locating themselves or being located within a repertoire of
emplotted stories. . . . ” Somers argues “that experience is constituted through narratives; that people
make sense of what has happened and is happening to them by attempting to assemble or in some
way to integrate these happenings within one or more narratives; and that people are guided to act in
certain ways, and not others, on the basis of the projections, expectations, and memories derived

from . . . available social, public, and cultural narratives” (p.616).

This is strikingly similar to the “transactional self” described by another constructivist, Jerome
Bruner (1986) , for whom the images and stories of a culture provide “a map of possible roles and
possible worlds in which action, thought and self-definition are permissible” and, indeed,
comprehensible (p. 66). Chanfrault-Duchet (1990) labels such images and stories collective myths.
Somer emphasizes the sociological perspective in that she explicitly situates the individual in a
specific historical and relational setting which includes institutions, structures of power, cultural

networks, and those others who are central or significant to that individual.
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In this study, the students defined who they were and how they saw themselves through the
stories they told about their experiences in college. In our analytical work, we came to see that
certain themes were shared by many students. Initially we identified these as normative statements
and our coding labels reflected their imperative tone, for example, “women should”. . . “a good
student should. . . .” These shared themes may also be called public narratives, which are part of
cultural, institutional and interpersonal networks larger than the single individual (Somer, 1994). In
other words, they may be understood as part of a repertoire of narratives available to individuals
trying to make sense of their particular experience. The list of such collective myths or narratives

include:

- speaking out in class takes confidence

- a good student should be able to learn from any teacher

- girls and women should do science

- a science diploma keeps all career doors open and opens doors to the best jobs

- a woman should raise her own kids and not “push them off on strangers”

We will discuss these narratives in the sections Results and Discussions and Three Perspectives

on Confidence in Science.

bias, balance, and frequency counts

In a qualitative study like this one, we do not count the frequency of events, rather, we report
the events as recalled. These accounts were not balanced. For example, we asked students to tell us
about encouraging and discouraging experiences. Although discouraging events came readily to
mind, encouraging events were harder to recall. Interestingly, the encouraging experiences they

recalled tended to be associated with jobs and activities outside of college (see p. 42).

Rather than discounting such anecdotal evidence as isolated or unique incidents, we emphasize
that each life is composed of such events woven into individual history and social context. The
quality of experiences may outweigh or overshadow their frequency. Many of the classroom events
were public and even one incident of rudeness or harsh treatment could affect all those who
witnessed and participated. Our goals were to identify patterns rather than make generalizations, and

to open up possibilities rather than draw conclusions.

We believe that the value in this approach is principally to illustrate, from the students’

perspective, the kinds of experiences that diminish and enhance their subjective sense of confidence.
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Rather than revealing the truth we see our role as similar to the one described by Jane Gaskell

(1992) as offering alternative ways of seeing the world.

This kind of reporting may be of value to science students who can recognize their own stories
in those of other students. As they realize their experiences are not unique, their sense of isolation
may be broken. Such insight might be of particular value for female students who have a greater
tendency than males to accept blame for failures and other negative experiences (Sidorenko et al.,
1989).

We hope that science educators will use these specific and concrete illustrations to reflect on
their own practices. We see two obstacles to reaching this audience. First, some teachers may not be
aware or may not recognize how their own practices are similar to these accounts in effects or
consequences. Second, this kind of reporting may be particularly foreign or inaccessible to teachers
in the sciences who customarily value generalizations based on statistical evidence from quantitative

studies.
Quantitative Measures of Confidence

A quantitative analysis was done on the relationship between confidence and academic
performance and persistence. We chose as an objective indicator of confidence the short form of the
Coopersmith Self-Esteem Inventory (SEI). Academic performance was measured by course grades

and number of failures. Persistence was defined as perserverence in the science program.

Coopersmith Self-Esteem Inventory (SEI)

The Coopersmith SEI was developed and used for academic settings. It is a twenty-five item,
self-administered questionnaire. Scores were ranked (low, medium, and high) by using the
individual's quartile rank in the group (scores in the lower quartile were designated low self-esteem

while those between the lower and upper quartiles were classified as medium).

Self-esteem, assessed by the Coopersmith SEI (1981b), is defined as “the evaluation a person
makes and customarily maintains with regard to him-or herself.” The instrument “centers on the
relatively enduring estimate of general self-esteem rather than on specific and transitory changes in
evaluation” (p.5). We used the Adult Form adapted from the original School Form of the Inventory.
The Adult Form is designed for persons 16 years of age and over. The total score correlation of the
School Form with the Adult Form exceeds 0.80 (p.6).
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Like the majority of objective measures, the SEI was standardized on all male samples. Initially
Coopersmith used mixed samples of school children to validate the SEI. However, he excluded
female subjects from the research on which the more theoretical work, Antecedents of Self-Esteem,
was based, but used the mothers (and the mothers’ time) to provide information on the behaviour of

the sons and their fathers.
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ResuLTs AND DISCUSSION

The Setting: a Science Program at CEGEP

The purpose of the science program is to give students a general science education equivalent to
the first year of a Canadian university outside Quebec, and to prepare them to enter undergraduate
programs in science, engineering, or health-related fields. The program comprises two streams: Pure
and Applied Science and Health Science (fig.1). The normal work load is seven courses per
semester: three concentration courses chosen from mathematics, physics, chemistry or biology, three
core courses English, humanities, and physical education, plus one student elective. Some students
may opt for a course in geology or computer science to supplement their interests.* The science
program is designed to be completed in four semesters (two years), however, the majority of

students take at least one additional semester to graduate.

figure 1. Program Distribution of Persisters

The chart shows the distribution in the Pure and Applied (P & A) and the Health Science

streams of those students who stayed in science during the course of the study.

40 — 38
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Health P&A

* A revision to the program was implemented in 1993; thus courses and workload are now different. Our cohort of

students followed the old system..



REesuLts AND DiscussioNn 21
institutional characteristics

The average class size in a science course is between 35 and 45. Biology, chemistry and physics
courses meet five hours per week. Three hours are designated as lecture and two hours are for

laboratory instruction.

Classroom observations were limited to lecture sessions. Chalk boards and overhead projectors
were the only tools used during the class visits. All lecture sessions, except for biology classes,
included some problem-solving time in which students worked on mathematical or computational
problems, usually at their desks, while the teacher walked about the room. During one lecture,
students competed four-at-a-time to solve designated problems at the chalkboards. Science concepts
were presented first through mathematical demonstration or proofs, rather than through discovery or
intuition.* A teacher in either chemistry or physics might begin a class with “What we are going to
do today is take a look at [concept]. As practical “number-crunching” starts, these [problems I will
display on the overhead projector] are the same as you will find on pages. . . [in your textbook].”
After twenty to thirty minutes of “number-crunching” a teacher might give another twenty minutes
of theory or explanation of why the concept is important; “Now, without doing it quantitatively, let’s
see how. . . [it works] on the basis of modelling.” And later, “Okay, now we can discuss what we can

do with this [in every day life].”

Student participation consisted of responding to teacher-initiated questions, and sometimes
offering their own. The proportions of such teacher-student exchanges within lecture presentations
varied considerably. In most of the lecture classes, students appeared passive. However, closer
observation revealed that they were working in complex ways. In addition to listening and taking
notes, students engaged in private exchanges in which they asked each other for explanations of the
lecture. These exchanges, although problematic in that they created a certain amount of ambient
noise, did help some students to stay on track. Such talk may be productive rather than
dysfunctional, and may be particularly necessary where opportunities to ask questions are limited
(see p. 45-57). Many students worked on assignments while the teacher lectured. Frequently these
assignments were for other courses. Thus, the level of attention directed towards the lecture varied

widely.

Teachers asked rhetorical and closed questions more often than open ones. “How do I get the
magnitude of a vector from the components. . . ? Do you agree that. . . ? Do you want the exam Monday

or Wednesday?” There were few discussions.

* Students described physics, in particular, as being counter-intuitive.
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Observations in a selection of math and science courses suggested that they were based on a
conception of college-level science as a body of facts and prerequisites to be communicated by
teachers and mastered by students. As a good study strategy, teachers regularly recommended that

students study old exams on file in the library.

The above description sets the dominant institutional climate. There are teachers who use
different strategies, hold different values, and occasionally pursue different goals, but common final

examinations for multi-section courses, in practice, limit the degrees of freedom for teachers.

teacher culture

At the post-secondary level, science teachers are predominantly males. All of our students’
science teachers were over the age of forty, and thus approximated a fatherly or parental status. The
combination of maleness, age, and academic certification constitutes an extreme status and power

differential between teachers and seventeen year old female students.

Most science teachers at our college would say that gender does not matter in the science
program. Nonetheless, there is a gendered hierarchy of student achievement in the sciences that
seems unique. Teachers and academic advisers use the terms top female and top male, not simply top
student. When an academic advisor told a student she was the top female in her program, the student
said, “No, don’t tell me that! [laughter] Because then I have to keep it up. And, then I’m like, Okay,

so who’s the top male?”

The achievements of top students, particularly in external competitive examinations and in
admissions to medical school, are significant sources of teacher satisfaction. However, in
conversations with our peers, we most often heard teachers discuss students’ abilities in terms of
their weaknesses, and what they do not know, rather than in terms of their accomplishments.
Teachers attributed students’ failures to inadequate preparation, poor study habits, and lax
admissions criteria.* It was acknowledged, however, that today’s students do have a broader

preparation and wider interests.

Among students, particularly those in other programs, the sciences have the reputation of being
killer courses. The main goal appears to be to prepare students for university science or engineering
programs, rather than to give them a general or basic science preparation aiming to make a student
scientifically literate. Departments offer general interest courses, such as Chemistry of Winemaking,

and Biology of Sexuality, which students refer to as not real science.
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Quantitative Data Analysis

confidence

The mean self-esteem score in Year One for all 38 students was 67.316 with a standard
deviation of 17.099 and a median of 69.00. The mean self-esteem score in Year Two (calculated on
33 students) was equal to 71.758 with a standard deviation of 19.357 and a median of 76.00. For
Year One, students whdse scores fell below 64 inclusive were rated as low self-esteem. Those whose
scores were between 65 and 75 inclusive were medium self-esteem, and those whose scores were 76
or greater were high self-esteem. For Year Two, low self-esteem was 65 or lower, medium was 66-83

inclusive, and high corresponded to 84 or greater.

Change in self-esteem from Year One to Year Two was calculated in several ways. Subtracting
raw score self-esteem at Year One from the raw score at Year Two resulted in a mean difference
score of 2.303 with a standard deviation of 12.924 and a median of 4.00. This difference score was
converted into a dichotomous self-esteem difference score. Students whose self-esteem decreased or
stayed the same from Year One to Year Two were labelled Decrease/Same, while students whose
score increased were labelled Increase. Twelve students' self-esteem decreased or stayed the same,

while 21 students' self-esteem improved.

Another difference score was calculated from the tertiary splits on self-esteem described above.
Participants' rank on self-esteem at Year Two (low, medium, high) was subtracted from their rank at
Year One. Students whose self-esteem decreased to a lower rank were coded as Decrease. Those
whose self-esteem remained relatively constant were coded as Same, and those whose self-esteem
increased to a higher rank were coded Increase. Six students' self-esteem decreased by this measure,

21 stayed the same, and six showed an increase over the two year period.

* This is not unique to our institution. See for example Science, 266 (4) Nov. 1994, a feature issue on university
programs, where professors describe students as “poorly prepared in math and sciences. . . fearfully underprepared,”
and varying “widly” in their level of preparation. All of the examples of poor preparation are factual: “Even at top
science schools such as MIT and Caltech, faculty members can easily point to undergrads lacking such basic

knowledges as the fact that white light is composed of different colors” (Gibbons, 1994, p.845).
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academic performance

Students' academic performance was measured for each year by the grades they achieved in
science, math, and other classes at Year One and Year Two. These marks were transformed into
deviation scores from the class mean. Performance was also assessed by the overall average mark and
by the total number of failures from each year (see Table 1). One participant's grades were
considerably worse than the others, resulting in skewed distributions on several of the performance
measures. As this participant did not complete either semester, her data was omitted from the

following analyses.

Table 1 Relative and Overall Performance, and Number of Failures
Year One Mean S.D.

Relative Grades*

Math 4.10 17.78

Other Science 3.23 17.65
Non-science Courses 7.35 7.92

Overall Performance

Overall Mean 75.97 10.05
Number of Failures 1.35 1.57
Year Two

Relative Grades

Math -1.56 19.89
Other Science- 1.50 14.87
Non-science Courses 6.47 7.88

Overall Performance

Overall Mean 75.30 11.79
Number of Failures 1.37 1.80

* Measured as deviaticn from class mean.
persistence

Persistence was measured by continuation in the science program. Of the original 38 participants,
thirty continued in science throughout Year One, while eight changed to other programs. At the end of

Year Two, twelve graduated in science, eleven remained in science at John Abbott, three more had
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Figure 2. Program Changes of Students in Sample
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switched out, and four had either dropped out of college or transferred to other institutions.

(Participants who graduated after Year Two, and were listed as having continued in the program in
Year One, were included among those persisting in the program at Year Two for all further analyses.)
Thus, a total of 23 subjects were considered to have persisted in the science program through Year
Two. (Fig. 2)

performance and self-esteem

Five one-way analyses of variance (ANOVAs) were calculated to predict relative grades and
overall performance at Year One from the three-group (low, medium, high) self-esteem scores at
Year One. None of these analyses were significant (see Table 2). Similarly, five one-way ANOVAs
were used to assess the impact of self-esteem at Year One on performance in Year Two. As shown in
Table Two, none of these anaylses approached significance. Thus, self-esteem at Year One does not
appear to have predicted academic performance in science or non-science classes, nor did it predict

overall performance.

Table 2 Performance by Self-Esteem at Year One

Performance, Year One by Self-Esteem, Year One d.f. F p
Math Courses 2.34 1.95 n.s.
Other Science Courses 224 <1 n.s.
Non-science Courses 2.34 1.25 n.S.
Overall Mean 235 <1 n.s.
Number of Failures 235 1.51 n.s.

Performance, Year Two by Self-Esteem, Year One

Math Courses 2.25 <1 n.s.
Other Science Courses 2.34 1.22 n.s.
Non-science Courses 231 <1 n.s.
Overall Mean 2.32 <1 n.s.
Number of Failures 2.32 <1 n.s.

One way ANOVAs were then used to assess the relationship between self-esteem at Year Two
and performance scores at Year One and Year Two. Of the ten analyses performed, none were
significant (see Table 3). Thus, self-esteem at Year Two did not predict academic performance at
Year Two. Self-esteem itself does not appear to have been influenced by academic performance at

Year One.
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Table 3 Performance by Self-Esteem at Year Two

Performance, Year One by Self-Esteem, Year One d.f. F P
Math Courses 2.30 1.45 n.s.
Other Science Courses 2.30 2.12 n.s.
Non-science Courses 2.30 <1 n.s.
Overall Mean 2.30 <1 n.s.
Number of Failures 2.30 <1 n.s.

Performance, Year Two by Self Esteem, Year One

Math Courses 2.24 <1 n.s.
Other Science Courses 2.24 <1 n.s.
Non-science Courses 2.28 <1 n.s.
Overall Mean 2.29 <1 n.s.
Number of Failures 2.29 <1 n.s.

persistence and self-esteem

Chi-square analyses were performed to test whether persistence in science was related to self-
esteem. Persistence at Year One and at Year Two were both unrelated to self-esteem at Year One,
X?(2)=3.12, n.s.; X* (2) = 3.07, n.s., respectively. Likewise, persistence in the science program at
Year One and Year Two, was unrelated to self-esteem at Year Two, X?(2) =1.72, ns.; X?(2) =
2.76, n.s. respectively. Therefore, there does not appear to be a relationship between self-esteem

scores and persistence in the science program.

performance and change in self-esteem

One way AVOVAs were performed to examine the relationship between academic performance
at Year One and at Year Two and change in self-esteem from Year One to Year Two. Five analyses
were done on academic performance in each year (see Table 4). Only one analysis was significant.
Change in self-esteem was significantly related to performance in math courses Year One E (2.30) =
3.98, p < 0.05. Post hoc Newman-Keuls tests revealed that subjects whose self-esteem improved
from Year One to Year Two performed more poorly relative to the class average in math courses at
Year One (M = -9.25) than did the subjects whose self-esteem either remained the same (M = 6.31)
or decreased (M = 14.50.) Thus, subjects' self-esteem seemed to improve from Year One to Year Two
if they did relatively poorly in math in Year One. Given the number of tests performed, however, this
result should be viewed with caution, since performance of a large number of tests increases the

likelihood of obtaining a significant result just by chance.
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Table 4 Performance by Change in Self-Esteem

Performance, Year One by Change in Self-Esteem d.f.

Math Courses 2.30
Other Science Courses 2.30
Non-science Courses 229
Overall Mean 2.30
Number of Failures 2.30

Performance, Year Two by Change in Self-Esteem

Math Courses 2.24
Other Science Courses 2.24
Non-science Courses 2.28
Overall Mean 2.29
Number of Failures 2.29

F

3.98
<1
<1
<1
1.05

<1
<1
<1
<1

<1

<.05
n.s.
n.s.
n.s.

n.S.

I.S.
nn.s.
n.s.
n.s.

n.s.

Performance and change in self-esteem was also assessed using the dichotomous split described

in the self-esteem section of the results. These analyses did not differ from the results obtained with

the three-group split of self-esteem, and so will not be further discussed.

persistence and change in self-esteem

The relationship between persistence and change in self-esteem was examined using a Chi-

square analysis for persistence at both Year One and Year Two. Neither of these analyses was
significant (X*(2) =2.27, n.s. for Year One; X*(2) =3.24, n.s. for Year Two). There does not,

therefore, appear to be a relationship between persistence in science and change in self-esteem.
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Qualitative Data Analysis

One advantage of an in-depth rather than a comparative study of confidence is that it highlights
the differences between young women and reminds us that generalizations such as women lack
confidence misrepresent many of them. The feelings and experiences of confidence that these
women described were as diverse as their backgrounds. Yet, all these women had done well enough
in sciences in high school to be admitted to a college-level program and the beginning of their first
semester was a time of high hopes and aspirations. For most of them, college was a new beginning

following the successes of high school.

too much confidence

Some women thought that an excess of confidence had been problematic, or at least unrealistic.
Others said that they either lacked confidence or didn’t have enough. They all claimed that the
confidence they described was an outcome rather than a cause of their successes or failures in

courses.

One women was in an advanced or accelerated program in high school. She began talking about
confidence in negative terms: “Confidence? I think that if you don’t think you will do well, you
won’t.” Her narrative identifies a series of real events associated with workload, the level of

understanding, and evaluations from teachers, that lead to discouragement.

Like, at the beginning of the year I was like really, oh yeah, this is going to be good, I’'m

going to do good in this class. . . then you get more work and things get more confusing and
the teacher gets more picky. Your marks start going down and then you start to get discour-
aged. So then it’s just like, why bother, I’m not doing good any more. That’s why I find lots

of people just let go of a course.

Although this narrative starts with “if you don’t think you'll do well, you won’t,” it appears those
thoughts come to her later when the workload, her lack of understanding, and the teacher’s evaluation
got her discouraged. The positive thoughts in the beginning, “this is going to be good,” did not assure

SucCCess.

Another student said she had “too much confidence” and had to narrow her expectations about
what she could do in the future. This is a picture of confidence adapting to a new awareness of

“things that get in your way”.
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I'had too much confidence when I came here. [ You did?] Yeah, coming from a small

school. . . being the best there. Not ego, but you thought, I can do this, I can do that. Get
here and it was a lot different. . . . Yeah, it definitely changes. It has a lot. Like I still
have confidence and - not so much the level changes, but how you - a different way of
looking at it I guess? . . . I still know I can do something, like I still have confidence and
everything, but I know that you have to work at it and it’s not as easy, it’s not just, okay,
go out, [and] do this and you’ll do it, and you’ll get this, sort of thing? There’s little
hooks and loopholes and things along the way that get in your way. . . just unexpected
things that come up that you never thought about, like not liking something you thought

you would or just things getting in the way.

Not every student got caught on the “little hooks and loopholes.” Nearing graduation this

student still believed anything was possible.

I think I could do anything that I want. I could do anything, even if I don’t want to do it.
... I could even become a psychologist. I don’t think I’d be happy in it, so I won’t

become a psychologist. If you work hard you can do what you want.

Still, this student experienced doubts she could get into the career of her choice (medicine) after
receiving disappointing grades the first semester. Like the previous student, she says her confidence

in herself doesn’t change, despite doubts about what opportunities lay ahead.

Like, last year I was really confident that I would get into medicine and now I got my
grades and it’s like, oh, my god, what happens if? What if, what if? And then I guess I
put more pressure on myself to keep studying. Like, I don’t have tests this week. But, I

_ will study. I will study just like I would have tests, I guess. [What about confidence in
your own ability somehow, does that change?] No. No. Cause, I know I can do it. I know I
can get good grades. I got good grades before. I don’t know why I wouldn’t be able to get

good grades now.

In both students’ narratives we see the shared belief that “if you work hard you can do what you
want.” However, the first student has scaled down from anything you want to something. Obviously,
the competitive grading scheme, as well as stringent acceptance requirements at higher institutions
assure that not every student can get good grades, or that those who do, can be anything and

everything, as this student suggests.
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[Can you think of times where your confidence has changed - lows and highs and that

kind of thing?] When I went into [college] I was all confident that, you know, I could do
it and everything. And then it just kind of like soared to an all time low, when I found

out that I couldn’t. . ..

The contrast between these last two students illustrates the link between changes in confidence
and competence, or successfully meeting the demands for achievement. The maxim, “if you work
hard you can do or be anything” was widely shared. Those who encountered “things that got in the
way” modified that belief. A student who was successful might attribute this to hard work. A student
who worked hard and still did not succeed offered other explanations that included a lack or loss of

ability. Nevertheless, no students said that a lack of confidence in themselves caused such problems.

doing well

Those who had worked hard for marks in high school were most vulnerable to doubts about
their ability. One student who had been a hard-working honours student in high school, was tearful
and depressed before the end of the first semester. “I’m having so many problems with school I feel
like I don’t have brains any more.” Her “problems” at college were not failures, but rather, grades in
the 65-75 per cent range. She was passing, but not doing well enough to qualify for admission to
university programs in medicine, dentistry or physiotherapy (the three most frequent preferences).
Students with a similar profile (passing, but with unaccustomed low grades), felt they were not

doing well.

Students’ beliefs about the admission criteria that universities use influenced their
interpretations of how well they were doing. Expectations about grades, and definitions of doing
well were derived through a complex weighing of their own past history, current prospects and future
aspirations for schooling and careers. For most, 75 per cent was the lowest “okay” acceptable,
tolerable or good-enough grade. These young women were already aware that once at university or in
the workforce, women in scientific fields would be more visible than men. Therefore, they felt they

needed proof of their competence, such as obtaining high marks.

Students who were not doing well revised the picture of themselves. They talked in terms of their

abilities, particular mind-set, “knack,” and gifts.

I just had this different idea that, you know, sure I can do it, I did it in grade eleven. Then

when I figured out that I couldn’t, it kind of shocks you. . . Sometimes I’ll go to bed and
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just like think about it, you know. I end up not being able to sleep, cause I just start think-
ing so much. You know, like why can’tI get it? And then I just found myself like, “Oh
well, I can’t get that,” just making excuses, you know. Just because I don’t have the proper

mind or something.

Not “getting it” led another student who had done consistently well in high school to speculate
that “maybe I just don’t have it” and even to wonder if she had only imagined she “had it” earlier.
She was thinking seriously of switching to the commerce program at the end of the first year, but
stayed in science because she was stubborn and remembered, or thought she remembered, things had

been different in high school.

Like, when I remembered high school. . . I said, “Well, no. . . it was easy in high
school.” That’s why I didn’t know what had happened. My marks were so good in high
school. I enjoyed it so much. And I liked science so much. And then when I got here,
like nothing was clicking in any of my courses. And I couldn’t understand. And I said [to
myself], you don’t just turn stupid, or you don’t just lose your study skills, or whatever I
had, they wouldn’t just leave. And, yeah, so that was it. Right away over the summer, I
was just switching to commerce. Cause I said, well, maybe I just don’t have it. Maybe, I

was just imagining high school.

To some students, a different abilities explanation was suggested. This woman who also

experienced a decline in grades, was wondering,

. . . whether you’re still as smart as you thought you were, or whether you were just
smarter then. . . And, then another thing, like, I liked my [discipline] teacher, but he said
“My wife” - that’s him saying it. He goes “My wife couldn’t do [this course] to save her
life. She couldn’t get past, like grade 9 math” he said “but she’s still a very intelligent
woman, just in different areas.” So that’s maybe what I think it is. Maybe I’m not intelli-

gent in math, physics and chemistry, but I have - I know there’s other areas [where] I am.

Redefining themselves as members of that group who can’t do science has negative consequences
for their dreams about careers and for their self-image because they have been taught that “the best
students do science,” and science programs are the open doors to all of the well-paying, high status

jobs. “Everything would be closed to me if I don’t do well.”
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Students who were not doing well in their science courses re-evaluated their career aspirations,

sometimes trying unsuccessfully to rearrange the heirarchy of careers into a series of equivalent

choices.

I had a chart, like if I wanted to put it into this sense, I had a chart. At the top is zoology,
we’ll call it the animals - zoology - and then next might have been, you know, I haven’t
really thought out the rest because the top was so clear, but the rest would be like, you
know, what is it, what’s the other one? - anthropology - there we go! - archaeology and
then it would go lower and lower past the different jobs that I like. I think what you have
to do is just move the top to the bottom and put them all on the side, equal with one
another and just choose. . . . But, that’s hard to do because what I’d really like to do is
zoology. . . . I don’t think you can [make them equal] because if that’s what you want to
do how can you put everything else on equal footing? So, there’s nothing I really want to
do as much as that one. So there is no chart basically. When I was younger, you know,

you had everything. . . . [pause]

A student might begin revising her career dreams on the first day of classes, before any of her
work had even been evaluated. This happened to one woman after her teacher announced that they’d
have to have 90-95 per cent to get admitted to the most sought after university programs. Teachers
may intend such statements to motivate students to work hard and do their best, but they may have
the opposite effect on students who know how few are able to achieve a 90-95 per cent. Thus the

emphasis placed on being a top-student can be a source of discouragement.

One of the teachers came in, one of the first things he said was, “If you don’t get 95, ninety
to 95, McGill [University] doesn’t accept you. . . . The lowest they’ll accept is eighty, and
if you have any marks in the seventies, science courses in the sixties, they won’t accept
you. Won’t even look at your circumstances.” So right there I felt, you know, like in shock.
.. I'couldn’t breathe, I said, “Oh my god, forget it.” That’s exactly what I said when I
went home. I figured I'd have to look for something else besides health. . . . Like I'm - I
can’t. There’s no way I can compete with these people, what happens if I don’t get up over

85 or whatever? I just got discouraged.

Another student persisted past this early discouragement into her second year. Although she still
dreamed of being a dentist, she did not take the required tests for admission because she believed her

seventy average wouldn’t “open the door.”
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I know that you were supposed to take a test. I didn’t take it cause I knew I can’t get in. I

feel like I’'m not even gonna open the door. I can’t even go to the door. Like the mat of

the door I can’t even go. They’re not gonna accept me.

Declining expectations, combined with messages from teachers and guidance councillors that
only the highest grades will qualify students for university, was a significant discouragement for
many women, including some students with an honour roll background. “I’ve never been as
discouraged as since I’ve started [college]. Now I’m looking [at other university programs because]

I can’t aim as high.”

Conflicting information from different sources sustains uncertainty about the feasibility of
career aspirations. These periods of discouragement and doubt, which often diminish a student’s
motivation, are costly because the fast pace and sequential nature of required courses need

continuous, steady work. The uncertainty raises the question, is it worth it?

When I came to CEGEP, I was pretty confident I would finish with high marks and I
would go on straight for a veterinary. And, then after - It’s like, well, my marks started to
go down. It’s like I didn’t have as much confidence that I would be able to do it. And,
then last fall, [another woman said that] her son with the 92 average was refused - I was
like - Then it’s like - I figured I’1l never get into veterinary. So, I wasn’t sure what I
would do, or if it was even worth - I was, like, unsure if Id get accepted or not. So, then
- Well, it was like - I think it was two weeks’ ago - And, the guy who was telling my
Mum [that] someone with a 72 average was accepted, well that helped a little bit. . . . You
don’t know if you’ll be able to achieve it or not . . . . Especially, when - Like, I wasn’t
sure when I - When I found it hard and that, but then when I found a 92 average was re-
fused, it was like. . . [Did you give up your dreams at that time? What did you think?] Not
really. Well, I thought, well, I don’t know if I’ll be able to do - Go in and study for a
veterinary. Idon’t. .. But, after a couple of weeks I figured, well, if I can’t get accepted
for a veterinary, there’s always lots of other things I could do. But, it was like - I’d like to
be a veterinary, but like, well. . . I figured I’d apply anyway and if I was refused, I was
refused.

evaluation, marks, and confidence

Teachers” methods of evaluating students could encourage or discourage students early in the
term. Most students approached college with high hopes. This student worried about failing the

summer before even beginning college. Her mother reassured her; “It isn’t set up for you to fail,
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people don’t want you to fail.” However, she was among the eighty per cent of students who failed the

first test in one of her science courses. Her first thought was “OK, wrong program” because she had
studied, worked hard, and thought she understood basically everything in class. She staked her hopes

on doing better on the next test, “now that [she] saw how the tests are. . . [and] know how it is.”

Many students encountered testing based on a weed-them-out philosophy. This approach may
have gone out of fashion in the best American universities, as journalist Ann Gibbons (1994)
claimed in a special feature in Science, on science education. There are still teachers who believe
that a difficult first exam will motivate students to work harder. A failure rate of 80 per cent on a test
might, as Mary Frances Richardson (1993) said, be compared more accurately to clear cutting rather

than weeding out.

One student did well in high school and expected marks in the 90’s. During her first interview,
she was discouraged because she had failed her first math test. The class average was 60 per cent.
She “guessed” she “didn’t study the right things™ but the results of the test made her feel like she

didn’t want to study any more.

“Something in the seventies” would have been “okay” with another woman, who was “not
expecting nineties.” But she, too, was shocked and discouraged by the results of the first test. “At

first I felt like I didn’t want to stay any more.”

Exacting examinations with high failure rates discouraged many students early in the first semester
and caused some to question whether they were in the right program. In our interviews, we clearly saw
arange of reactions that pointed to confidence being sustained or undermined by teachers’ methods of
evaluating student learning. One student who had studied abroad had considerable insight into the

discouraging effects of “super hard” tests.

Like I know some teachers, they make their tests like super hard, which I find is very
discouraging. Because, even if I studied. . . [if] you put, like, a really really super hard
problem on the test, I wouldn’t be able to do it. And I would be really discouraged and I

would have no confidence.
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trick questions

Frequently, teachers use increasingly complex problems to sort students by means of objective
tests. Students call this category of problems trick questions. Past performance and regular study are

no insurance of success.

All his tests are trick questions. Like they’re all the hard, the hardest examples, of every,
every single question. You have to do some sort of manipulation to it, if you’re going to

get it.

The next quotation contains the elements that teachers might use to describe trick questions,
although they would be unlikely to use that term. Most teachers agree that it is acceptable, even
desirable, to include in a test a few questions, that require students to “put different things in
different situations. Thus, a student cannot “memorize” but has to “understand” in order to “put it
into the equations.” The pedagogical justification for asking students to apply known concepts in an
unfamiliar context is to encourage them to think more deeply about the concept and not simply
memorize and use an algorithm to solve a problem. Undoubtedly, teachers also use trick questions to
determine who is worthy of top marks in a class. Teachers believe such questions separate the

weaker students from the stronger ones.

I like teachers who will teach you the material and then in class give you examples. . . .
Then you can go home and you’ll know the type of question that’ll be asked. You’ll
know what to expect. And this teacher, he’ll give material and then on a test he’ll give
you the questions. And you don’t really know all the terms and you don’t. . . Well, you
think you know the material and then, I guess, when it comes to asking it, you have to put
different things in different situations. They’ll trick you, so you have to know really - I
don’t know how to explain this? You can think you know something and then when some-
one asks you to do something with it, it’s like a whole different thing. You think you know
it. You can memorize it. You can do anything. But, to understand it you really have to know

how to put it into the equations.

When “all [a teacher’s] tests are trick questions,” students feel frustrated by the evaluation

process. This student came in liking math and had taken calculus in an advanced high school program.

My first quiz I did very well, but I was like just starting to like - oh my goodness these are

so hard. . . but I did get them. And then my second quiz, now my marks are starting to go
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way down. Like just, I don’t know what to do now with all these trick questions. Even if I

get it, I’'m so sure that it’s not the right answer that I cross it out, and then I don’t do it. And

I don’t [know] about this last test. I’'m now doubting if I even passed.

Knowing is demonstrated predominantly in one way: “knowing how to put it into the
equations”. “Trick questions” make it difficult to know what one knows and to judge one’s own
performance. Confidence can be brought down, even erased, by such questions because they
dissolve trust; trust in what one can do, trust in what one knows, trust in the teacher, and trust that

“you’ll know what to expect”. One student even lost confidence in her textbook because there were
errors in the solutions to problems.

And it’s not just me, it’s my other friends [who] used to do well in math. . . and it’s the
whole crap, all these trick questions. [laugh] They’re, they’re like. . . I now don’t trust
that I can do a question any more. . . And, and having confidence really affects your
marks. Like, like my math, like you know, I had no more confidence in my ability of

solving problems so he [the teacher] just erased my confidence.

Students are aware that not only their understanding, but also the level of difficulty of the
problems, and the teacher’s way of marking have an influence on their marks. The institutional

legitimacy of marks, and the power of those who determine them, are less open to questions than are

the student’s behaviour and abilities. This creates doubts and uncertainties.

The student quoted earlier, who had attended schools outside of Canada, made the clearest
connection between how difficult or tricky the exam was and how well she could do. She was

discouraged by low marks even when she was certain she understood the material.

Well, I thought that I understood everything and in fact I did. . . it’s just that the questions,
the exam, it was set in a very difficult - a very high standard. And sometimes it’s difficult
to understand the questions and sometimes they were tricky, so I was sad about it. Like I
understood, I understood, it’s just that . . . . I liked [the subject]. It’s just that the course
itself was very difficult for everyone. . . except for some of those particularly brilliant
[students]. So the course was difficult and it discouraged me to a certain extent, but now,

cause I found out that in Canada the science course is less difficult, then I regained my
confidence.
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One student, whose favourite subject at the end of high school was math, failed calculus the first

year. Reflecting on this surprising outcome, she questioned her capability and her study habits. “I
thought I was capable of getting eighties and up.” Although she wondered if she should have studied
more, she also believed she understood more than her marks indicated because the teacher’s marking
system placed too much emphasis on right or wrong answers, which made it easy to miss a question
and lose marks. She obtained a ninety per cent when she took the course a second time. It is interesting
to contrast her account of the failure (“I didn’t try hard enough.”) with her account of the 90, (“I guess I

just liked the teacher better”).

The connection between liking the teacher and doing well is an important theme that will be

discussed in detail in the section on relational learning (see p.58-66).

Perhaps the student who was outraged rather than discouraged by a low score on the first test

conforms most closely to the common image of someone who has confidence.

The tests are awful. The first test I got sixty per cent. I was really mad and I went to see
[the teacher] and I complained a lot! [laugh] I was like, this is impossible! I’m not used
to this. I studied a lot and - The average must be - I dunno, like fifty or something. I
think four people in his two classes, or three classes, got 75 or more. So I went to him
and [said] like, this is impossible! and I was almost screaming. But he has a good sense
of humour so, I guess it didn’t really matter. . . . I went like, “Next test, will it be
easier?” and he goes “It should be.” [The student retorts.] “Well you better make it!”.

[laugh] You know, I was really mad - “You better make it!”

This savvy student knew that out of nearly one-hundred students, four scores above 75 was
impossible and acted on this knowledge. Her powerful narrative contrasts strikingly with the student
who was expecting an eighty in a course, but did not ask the teacher about it when her final grade was

seventy. The interviewer asked if she talked to anybody about that disappointing grade.

I don’t really talk to anyone about it. I just think about it. It goes over and over in my mind
and - like what could I have done more to understand. I should have studied more, you
know. That’s all in my mind. [And do you talk to the teachers about that?] I don’t really
talk to the teachers. [laugh] I - When I don’t understand something, sometimes I will go to
them and see them. . . ask them about the questions and stuff. But, other than that, I usually

keep to myself.
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These two extreme examples vividly illustrate the conflation of confidence, voice and power.

The most vocal, “I take a lot of space in the labs. . . I go like, scream it ‘Sir’ come here,” contrasted

with one of the most silent, “I just keep my mouth shut. I dunno, I just move aside I guess.”
marks and persistence in science: a good enough mark

The tension around marks is an element essential to our understanding of students’ choices to
persist in programs and careers. It has become conventional wisdom that a male with a grade
average of seventy may still aspire to engineering while a female might consider an eighty not good
enough. This difference has been another of the so-called indications that women lack confidence.
We are reminded, however, that theirs is a concrete concern based on realistic perceptions. They
know that the performance of any outsider, deviant, or new kid on the block, is subjected to greater

scrutiny than the performance of insiders.

As one student said, in a male-dominated field, women have to deal with such obstacles as
“arrogant men,” being called “bitchy.” Anticipating that they will be going against the current they
want the comfort of knowing that the work itself comes easily or, as the following student said,

“naturally”:

[Have you felt any time that you have sort of an advantage, or disadvantage, being a
woman doing science?] If I was going into engineering, which I really wish I was good
at, because I would definitely pursue it. But, I’'m - I could probably get by and become a
decent engineer, but I don’t think I would really enjoy it. [Why not?] Because - I don’t
know. Cause I really like biology. So I guess - I dunno. If I ever decided to be an engi-
neer, I might actually enjoy it. But, I guess I don’t really know enough about the field to
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