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ABSTRACT

The objective of this research has been to test feminist
teaching strategies designed to improve women students’ confidence
and their commitment to and engagement with the physical sciences.
The teaching strategies have been peer-support partnerships,
writing in the learning process, and systematic self-disclosure by
the teacher.

In each of four semesters, two experimental sections were
matched with parallel sections in which the experiment was not in
place. Effects have been assessed by attitude inventory, grades)
failure and abandon rates, office appointments, teacher and student
interviews, and student evaluation of and involvement with the
strategies.

Feminist pedagogy is shown to effect significant positive
change in student attitude both to the physics teacher and to
physics as a subject of study. This is true for both women and men,
although women show less enjoyment overall. When student rates of
achievement aré taken into account, almost significant effects on
student anxiety are also noted, as low achieving students are less
anxious in experimental classes. The partnership and writing
assignments are positively evaluated by the majority of students,
with low achieving and women students making significantly more
positive evaluations and taking fuller advantage of the writing.

Feminist pedagogy appears to have a positive impact on
engagement in and commitment to physics for all students. Gender

differences on the attitude survey point to new research areas.



CHAPTER I

WOMEN AND EDUCATION IN THE PHYSICAL SCIENCES

Improving the educational experience for women at the college
level in the physical sciences has been a fundamental objective in
this research. This focus upon the classroom experience of women
has grown out of our appreciation of the complex and contradictory
relationship between women and post-secondary educational
institutions, particularly at this juncture in history when women
are entering these institutions in greater numbers than ever
before.

That actual educational attainment is crucially important for
women should be underlined at the outset. Education is, for women,
more firmly linked to labour force participation and a chance to
escape poverty than 1is the educational attainment of men
(Statistics Canada, 1989). Nevertheless, the general educational
pattern for women continues to be distinguished from that of men by
women’s tendency to drop out of the system in greater numbers at
higher levels (Canada, 1991). This statistical path emerges much
more dramatically in the sciences, even though women’s achievement
rates in science and math at the college level have been equal to
those of their male counterparts (Lafortune, 1986). The
registration of women in applied and physical sciences remains
disproportionately low at both the undergraduate and graduate
levels (Canada, 1991) and, at the present rate of increase, there

is little reason for optimism concerning women’s potential for



gaining access to academic decision-making positions in these
disciplines (Canada, 1991). Given this 1lack of educational
preparation, modelling and control, women continue to miss
opportunities to pursue employment in science and science-related
fields, areas which are increasingly the most likely to offer them
permanent earning power and which are an important means to access
power and authority in our society (Lafortune, 1986).

An intricate web of social factors must certainly be
recognized here. However, we have been concerned with that aspect
of the problem which might reflect a failure of the educational
system to capture the interest and commitment of women students and
we have sought to explore the impact of pedagogical intervention in
these areas.

That young women do, in fact, experience disaffection and even
alienation in the traditional educational system is suggested by
several different bodies of research. Although much work remains to
be done in exploring the relationship between gender and class in
education, it is <clear that working class women may be
disadvantaged in particular ways. In her study of Canadian teenage
girls, No kidding, Myrna Kostash (1987) writes of the interweaving

of gender and class with respect to young working-class women:

Such students, said one of their teachers, "don’'t feel
they have any control over their lives, nor that anything
they do matters."... In defiance of an institution that

separates their destiny from that of their middle-class



peers, they create a kind of sub-institution and culture
all their own...By indulging in rude behaviour in the
classroom and refusing to be instructed in such "boring"
and "useless" subjects as math and English, and by
quitting school altogether to go out and work,
working-class girls only reinforce their class
disadvantage - illiteracy, inarticulateness, and
indecorous behaviour - and their vulnerablity to the
crises of the labour market, where thé well-paid trades,
such as carpentry and plumbing, are still male preserves

(p.84) .

However, even among women who persist in educ§tion, there is
evidence to suggest that these women must invent the means by which
they come to survive an experience which is essentially alien to
them. Carol Gilligan, in her study of adolescent women, Making
connections (1990) introduces us to twelve-year old girls in a
large mid-western American city who, "when asked to describe a
powerful learning experience, were as likely to describe an
experience that took place inside as outside of school. By fifteen,
more than twice as many girls located powerful learning experiences
outside of school than inside" (p.14). Even priviledged girls of
upper middle-class backgrounds are seen in her study as girls at
risk, "in danger of drowning or disappearing" (p.4). She documents
their sense of being disconfirmed by the knowledge, the discourse,

and the social structures of schools, and she shows how, unless



they are rescued by institutions sensitive to their needs, their
learning "goes underground", and they "become divided from their
own knowledge, regularly prefacing their observations by saying ‘I
don’'t know’" (p.14).

The young women who struggle through this period remember it
with pain. In a journal assignment on Robin Morgan’s essay on
growing up female, called "Barbarous Rituals" (1977), two students
in a Cegep Humanities course describe the gendered nature of their

own experiences:

I quickly learned in High School like Robin Morgan did,
that boys did not 1like smart girls. Instead of
"ynconsciously dropping back", I resorted to becoming
friendly with smart boys instead of more popular boys.
However, these boys made me feel inferior and made me
believe that I could never be as smart as they were. I
never could seem to beat them in subjects like
Mathematics or Science but I enjoyed learning that I
received higher marks than they did in subjects such as
English and Moral Education (even though they believed

that these subjects were not important).

The article said that men are turned off by smart girls.
Through out high school I found that this was true.
That’s where I discovered my love for math and science so

I would always do great in these courses. In grade 11



physics the teacher would tell us our grade out loud and
when he said 96% a lot of boys didn’t like me anymore,
especially popular and fun boys. It was as if I murdered

someone.

Clearly, for these young women, the message of the peer group
in high school is that boys, not girls, ought to succeed,
particularly in the important so-called male-identified subjects.
Certainly the gendered nature of classroom dialogue provides women
students with reminders of their relative unimportance and
powerlessness, as male voices take over, affirm one another, and
nudge students and teachers of both sexes to collude in the sexual
politics of this process.

The outstanding fact about talk is that in mixed groups, men
do more of it. They speak more frequently and assertively and they
are more likely to interrupt when a woman is talking (Spender,
1980) . Female students may raise their hands, but it is a verbal
intervention that is more likely to attract our attention, and it
is male students who are more likely to make such interventions
(Laforce, 1987). Eventually, discouraged by lack of serious
attention, some women students sink entirely into silence (Rich,
1979) .

Support for this view is found in the fact that almost all
teachers appear to play an unconsciously complicit role in
perpetuating this inequality (Serbin and O’Leary, 1975). Helene

Laforce (1987) reports that American researchers have found that



teachers identify females as speaking more frequently than males
when these teachers are asked to view taped classroom interactions
in which males are, in fact, speaking several times more fregently
than the average. It is impossible to resist suggesting that the
teachers’ attentions are drawn by the simple fact of women speaking
at all. However, While the suggestion does highlight one aspect of
the problem, it obscures the most perplexing finding of this piece
of research: the teachers who identified themselves as feminists
were as likely to misjudge the relative frequency of "girl-talk" as
any other teachers.

Furthermore, that science continues to be viewed by students
as a male domain stands out quite clearly in the journal responses
quoted above. In fairness, it must be said that the students whom
we have interviewed in this project were almost universally agreed
in insisting that women have every right to lay claim to places for
themselves in the sciences. However, an examination of the way in
which language is commonly used to define and describe the
scientific enterprise illustrates most clearly the extent to which
the discipline is shaped by values and behaviours that continue to
be exclusive of and discouraging to women. Both the experts and
those who aspire to enter the domain employ this language. It is
significant, therefore, that the relative absence of women among
degree holders and practitioners in science corresponds to a
remarkable feminization of the object of scientific enquiry.

Carolyn Merchant has observed that Nature as female is the

most powerful image in Western science (Eslea, 1987). From Francis



Bacon’s conception of "the new science" as a force that can hound,
conquer and subdue nature (Keller, 1985, p.36) to the seduction
envisioned by the twentieth century high-energy physicist Frank
Close, whose Nature "hides her secrets in subtle ways" (Easlea,
1987, p.205), the language of science reflects a gendered point of
view.

Indeed, it is this language, sexualized and territorial, which
has served as a sign post for researchers interested in tracing the
structural and institutional roots of the various scientific
disciplines. Brian Easlea and Sally Hacker have explored the
connections between the military, on the one hand, and physics and
engineering, on the other. They have pointed out that education in
ﬁhese fields has traditionally been achieved by performance in an
environment which emphasizes disipline, rigour, and control and
which, it could be argued, is therefore well-suited to a particular
kind of masculinity.

That the classroom should become the microcosm of a gendered
society should not surprise us. What should capture our attention,
however, is the irony of our expectation that women should fare
well in such an atmosphere. Indeed, if we think through the sexual
politics around which the content, ideology and pedagogy of post-
secondary science education are structured, we cannot but conclude
that this educational experience is poorly suited to women. There
is, nevertheless, a further contradictory factor here. Unsuitable
as it may be, this educational experience, in some important ways,

may be more crucial for women than it is for men. This gender



difference appears to be connected to career goals and the way in
which such goals operate as incentives for persistence in the
sciences.

When asked in interviews or informal surveys why they are
continuing their study of science, Cegep students offer a variety
of replies. Frequently, students discuss issues that appear to have
little to do with interests or careers. In response to the question
"Why are you taking science at Cegep?" one young woman student in

her first semester of Pure and Applied Science wrote as follows:

Well, I feel like I have to. It’s sort of at
the top of things (like the most difficult
program), and if I cannot handle it, I can
work my way down to other programs. At least,
that is what I thought in High school. But
‘now, I could never quit it. It’s sort of like
I have too much pride, and maybe I’'m
embarrassed....My friends (who are mostly in
sciences themselves) find it nofmal to be in
science. They sometimes look down on anyone
from Social who brags about how hard it is for

them - they laugh.

This is not an atypical answer from students, both men and
women, who are not yet certain of what career they wish to pursue.

The prestige factor and, as dozens of students have told us, the



chance to keep their options open by collecting all the necessary
pre-requisites for a variety df university programs, operate as
important reasons for staying in science.

When interests or career aspirations do figure in these
accounts of program choice, gender differences emerge and tend to
follow those outlined by other researchers in the field. Women
students are much more likely to cite a desire for a medical career
than for a career in engineering or architecture. This general
trend rejoins such research as that conducted by Lunneborg and
Lunneborg (1985) which indicates that women favour service rather
than technical interests. However, limiting their career
aspirations to medicine is also more likely to present these women
students with obstacles, as many of them fail to attain the high
gradé point averages for entrance to medicél faculties.

Men students are more likely to be actively considering a
variety of technical careers. Interviews with a class of
Electrotechnology students in the course of our research revealed
that every one of the men in the class had spent his childhood
tinkering with a range of electronic gadgetry and had made his
program and career choice accordingly; the only two women in the
course had not spent such childhoods and were there on the advice
of guidance counsellors and teachers. In short, it seems likely
that there are gender differences in the way that career goals
operate as incentives to continue in the sciences, in general, but
certainly in the physical sciences.

Sheila Tobias (1990) argues that it is career goals, much more



than the actual content of science courses and programs, which have
traditionally motivated students to complete their science
training. However, 1f women are less committed than their male
counterparts to careers in the physical sciences, they are perhaps,
as a result, more sensitive to educational experiences which they
(and frequently the men as well) qualify as negative. This line of
reasoning would suggest that for a variety of historical reasons,
educational experience has greater impact upon women'’s persistence
in the sciences than it has, heretofore, exercised upon that of
men. And it is precisely this educational experience which the
research, described and analysed in the pages which follow, seeks

to address.
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CHAPTER II

FEMINIST PEDAGOGY: ORIGINS, CHARACTERISTICS AND STRATEGIES

We have proposed that a feminist pedagogy, grounded in
feminist theory, might offer women an education which is more in
their image. Our over-all hypothesis has been that by increasing
student engagement with learning processes and course content, this
feminist pedagogy can produce more active, confident, and committed
women learners.

Other libratory pedagogies have most certainly contributed
toward the formulation of the principies and strategies of this
feminist education. In its insistence upon the centrality of
affect, for instance, feminist pedagogy resembles humanist
pedagogy; in its confrontation with and challenge to the
reproduction of traditional knowledge, it resembles critical
pedagogy. The uniqueness of feminist pedagogy, however, lies in the
space which it insists upon for the voicing of diversity, and in
the way in which it privileges those characteristics which research
has suggested are most likely to be found among women. As it
foregrounds the recognition of diversity, and the uncovering of
those forces which would seek to hide this diversity, feminist
pedagogy can be understood as a conceptual framework responsive to
the experiences of students who may suffer other forms of
marginality. Although some features of this latter terrain are

tentatively charted in the present study, it has been the



experience of women students which has been the central focus of
our attention. |

From the beginning, the challenge has been to elaborate a set
of pedagogical strategies which would reasonably address the issues
central to a discussion of the education of women and which could,
at the same time, be used by teachers who face the exigencies of
college workloads and curricula. Affect, collaboration, and
personal engagement appear to us to be the key characteristics of
such a pedagogy. We have come, finally, to propose that classrooms
which are structured by peer support partnerships, which privilege
specific kinds of writing in the learning process, and which
encourage self-disclosure from both teacher and students, are

classrooms where important feminist principles are being applied.
A. THE CENTRALITY OF AFFECT

Both research and common sense tell wus that womeﬁ’s
experiences, shaped by socialization and mediated by the social
structure, are different from those of men. If we are to offer
women a genuine place in the classroom, we must face the challenge
of finding effective strategies for validating these experiences.
In this sense, teachers must allow access for a student sub-culture
which may be as alien to their own personal and professional lives
as the culture of the school is to the students: what emerges so
clearly in Myrna Kostash’s study of the world of teenage girls

(1987) is that the educators experiencing the greatest difficulty

12



dealing with these girls neither understand nor wish to know about
the lives they are leading: it is teacher disapproval as well as
student resistance that ensures that the connection between the
cultures is never made. We see this situation as a parallel to the
situation which Freire (1973) dealt with among the oppressed
illiterates in Latin America, and we see it as requiring an equal
amount of effort and imagination to validgte and incorporate the
real lives which female students live.

In their study Women of academe: Outsiders in the sacred

grove, Nadya Aisenberg and Mona Harrington (1988) demonstrate how
women pursuing higher education are seeking fundamentally
transformative experiences, and how often they are deflected from
their educational goals by personal and affective concerns which
the structure of the academy does not give them opportunities to
integrate with their learning. Some balance between the rational
and the intuitive, the objective and the affective, will have to be
found if we are to seriously address women'’s learning needs. In
fact, the rejection of the dichotomy between the subjective and the
objective is a cornerstone of feminist thinking, developed perhaps
most tellingly by scienﬁist Evelyn Fox Keller (1985). Students
themselves declare the need to overcome the dichotomy: we are
thinking here of Marie Josée Desriviéres’ 1982 study of Quebec
university women in which she found that "elles aiment les
approches globales associant approche rationelle et intuitive" (p.
27) .

However, all of this must be done in educational settings
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which are becoming larger and increasingly impersonal. In science
disciplines, we face the further challenge of nurturing affective
connections in spite of the apparent absence of affective content,
in the face of a pedagogical tradition which has fairly
consistently emphasized objectivity and rationality. These latter
have been defined, as Keller (1985) and Bordo (1987) point out, in
terms of separation and distance, involving, above all, the denial
of affective connections between the knower and the known. Evelyn
Fox Keller (1985) suggests that such distancing of the self serves
the interest of what we identify as a masculine personality type,
that is, an identity forged and maintained through separation from
the (feminine) mother. In this sense, she says, objectivity is
better understood as an objectivist ideology - a construction which
protects the masculine knower who remains hidden in a disguise of
heutrality. That such an ideology excludes both women and important
approaches to knowledge deserves the serious attention of

educators.

B. THE IMPORTANCE OF COLLABORATION

A second feature of the feminist pedagogy we wish to develop
is a collaborative rather than a competitive, hierarchical
classroom structure. The importance of peer relationships has
already been underlined in Chapter I by the students whose journal
writing has been quoted. In her work on the development of moral

reasoning in males and females, Carol Gilligan (1982) has found
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that females value human relationships over abstract principles and
that in this respect their psychological development appears to
differ from that of males. Her more recent work on adolescents
emphasizes the importance of connectedness in the learning
processes of young women (1990). This theme of human relationships
surfaces again and again in the work of researchers exploring the
experience of women in the so-called non-traditional programs.
Informal discussibn among Quebec researchers has suggested that
women entering these programs identify fear of isolation as one of
their greatest concerns.

In our current work in the sciences, the student interview
material wunderlines these realities to an almost frightening
degree. Students who drop out of science programs at Cegep cite
loneliness as one of their major reasons. In their interviews with
us, they sometimes complain about the emphasis not only on silent
listening to teachers, but on solitary work doing calculations of
problems set by someone whose mind-set they do not understand, and
who appears not to understand or care about theirs.

Many of these interviews describe an atmosphere of competition
in which successful students become less and less willing to talk
about their work with others except insofar as they compare good
marks and vie with each other for fhe surprised and delighted
attention from the teacher who, according to these marginalized
students, really seems only to want to talk to the top achievers.
An ideology that is, in Quebec at least, quite openly elitist,

begins to operate from about ninth grade, encouraging top achievers
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to enter the sciences, not to collude with "cheaters" by sharing
their work, and to struggle to outdo each other in the process of
eliminating the unsuitable. These are the experiences which elicit
from science dropouts statements such as "science students have no
fun", and which brand such drop-outs as lazy, when, in fact, they
are perfectly willing to work in subject areas where the ideology
of study is more humane. "There’s science, and then there’s life,"
said one drop-out, focusing an attitude expressed by many others,
both by those continuing in the subject and by those who do not.

It has been our contention that the maintenance of such
elitism through an emphasis on competitive individualism is related
to the fact that women are under-represented in the sciences. For
decades now, researchers have observed that women’s performance
tends to decline as the level of competition increases. Many
theories have been put forward to explain this phenomenon: role
conflict and discouragement (Epstein, 1984), anxiety about failure
and, of course, anxiety about success (Horner, 1969). For us,
however, the important fact is that competition itself seems to be
experienced negatively by women.

In fact, women seem to prefer situations which favour
collaboration. Dale Spender traces gender differences with respect
to speech patterns (1980) and shows that women are more inclined to
collaborative modes of expression and probleh solving. Carol
Gilligan (1982) stresses the premium placed upon collaboration in
the psychological development she describes for women; and this is

one of the clear gender differences revealed in the research
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evaluated in the TV Ontario documentary The pinks and the blues
(1983) . When writing about some of the difficulties women have in
the traditional math class in which the teacher stands at the
blackboard, delivers a stunning lecture, and then challenges the
class to ask worthy questions, Léonie Burton (1986) explains the
women’s reticence as follows: "(c)eci n’est pas seulement une
question de confiance mais une préférence pour un style
d’interaction qui ne soit pas empreint de confrontation et de
compétition" (Lafortune, p.40). Women even appear to learn
different‘things than men because of this orientation: Evelyn Fox
Keller (1985) has shown that women doing research in science often
have a more relational and interactive vision of the behaviour of
matter, and she contrasts this orientation with the notions of
master molecules and other hierarchical systems theories developed

by those who work within the dominant masculinist paradigms.
C. ENGAGING WOMEN STUDENTS

Some special effort seems to us to be necessary to bring about
the engagement of female students, so alienated by the impersonal
and hierarchical educational structures described above. And so we
have asked ourselves how, in fact, post- secondary learning can be
brought into meaningful connection with the personal and affective
life of the student. And how, in fact, can a truly collaborative
experieﬁce be generated at this level? For we see this engagement

as the process required to satisfy these other needs.
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The answer, for us, has been to explore what might be called
a new literacy for women, one which would permit them to define
their developing lives and to create meaningful and empowering
links with their educational environment (Neilsen, 1990). The use
of language is, as most of us now recognize, a critical step in the
process by which students come to know, and lay claim to that
knowledge as their own. Not only has language been shown to be
essential in the learning processes of young children (Britton,
1970), but the importance of informal "student talk" has been
emphasized by educational researchers in literacy across the
curriculum (Fulwiler, 1980; Martin, 1976; Shor, 1987) as well as
in specific disciplines 1like biological and physical science
(Brooke and Driver, 1986; White, 1988) and mathematics (Baruk,
1985) . The new language fluency which we wish to provide for wemen
has, as we see it, both oral and written components, and we see it

as essential in every subject area.
1. The Role of Talk

The problem here, as discussed in Chapter I, is that the
politics of the classroom do not provide women‘students with an
equal access to the discourse. Clearly,‘if we are to successfully
create a space for women, we have to devise a means for overcoming
these difficulties. Here we have used the classroom behaviour of
students as a guide in devising appropriate pedagogy. On a recent

questionnaire sent out to Cegep teachers asking them to comment on
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gender differences in their students’ response to their courses,
20% of the teachers surveyed complained that they had trouble with
the girls, "who persist in chattering together, despite repeated
warnings" (Davis and Nemiroff, 1993). Asked what they are talking
about, the girls are deeply embarrassed, but this research of Davis
et al suggests that they are often discussing the course material;
however, both because of the gender dynamics and because their
orientation towards the material is often a little different from
traditional approaches, they cannot find entry into the larger
classroom discourse. The obvious answer is to provide them with

legitimate opportunities to talk to each other.

2. The Role of Writing

Another way to provide space for women is to integrate
spontaneous and informal writing into high content subject areas.
We look to this writing in order to cut across the habits and
expectations of inferiority and silence which we have been
describing above. Asking a student to write what she thinks
validates her as a significant individual with an inner life that
is worthy of recognition in the educational process. Such writing
is active, not passive; writing is one of those skills which some
young girls appear to learn more quickly and develop earlier than
boys and in which they often develop more confidence than they do
in their other scholastic skills (Laforce, 1987); writing gives

voice to silence; writing forces a verbal confrontation of the self
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with the subject and can thus be used to generate thought; writing
integrates learned material into‘existing thought processes. We see
this kind of writing as providing the space for women students
which has not been afforded them in the traditional classroom, and
we look to it as providing the other half of our new literacy for

women, of which the informal student talk provides the first.
D. FEMINIST PEDAGOGICAL STRATEGIES

Taking into account the specific needs and learning styles
which appear to characterize large numbers of women students, we
have devised three different pedagogical strategies. Each strategy
can be implemented by teachers in almost any subject area. Each
strategy>has been selected and developed to empower women, and to
afford them opportunities which traditional pedagogy, particularly

in the sciences, does not provide.
1. Strategy One: Peer Support Partnerships

The need to include appropriate and comfortable talk space for
women students lies at the heart of one of the strategies which we
ask teachers to experiment with: peer support partnerships. This
strategy attempts to validate and incorporate women’s preference
for collaborative learning behaviour. To the teachers involved in
our study, we have suggested permanent term-length dyads or triads

who will work together inside and outside the classroom so that no
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student needs to experience the course in isolation. Our objectives
here are to humanize the classroom by creating structures which
offer students the opportunity to build relationships of mutual
respect, trust, and support with other students, and to enhance the
autonomy and self-sufficiency of each student by placing value upon
student-centred learning. Peer partnerships are designed to deal
directly with those feelings of alienation and marginalization
which female learners describe as part of their experience of large
post-secondary institutions. The essential behaviour of students
within these support units is talk.

Our hypothesis has been that partnerships are most useful for
women if they are permanent, on-going, integrated into classroom
activities, given specific tasks, and rewarded with marks. We have
suggested that some small percentage of the student’s total grade
be set aside for partnership work, and that the marks be awarded
for actual participation, not for quality of performance. We have
also suggested that teachers ensure that the dyads or triads be
formed by the second or third week of class and that the first
tasks be carefully monitored.

It is our emphésis on positive and supportive learning
experience as an end in itself that distinguishes our work from
most cooperative learning theory. We share with researchers such as
8lavin (1987) and Johnson and Johnson (1990) the recognition of the
social contexts of learning and the way in which competitive
individualism disempowers a large proportion of all learners. The

emphasis, however, of such theorists upon the effective mastery of
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skilis and material as the goal of cooperative lea?ning is quite
different from our much greater concern with the affective aspects
of the process. Furthermore, the methodology of cooperative
learning is based on concepts such as team-building, games, and
strategies for winning in competition with other teams: these are
the actiﬁities which young men are encouraged to involve themselves
in, but they do not appear to be the way in which young women
interact together, nor do they represent any significant portion of
the fabric‘of many girls’ daily lives. Though all the theorists
recognize that cooperative learning behaviours must be taught, it
is our belief that the outcome, the co-operative learning
situation, may not be significantly more comfortable for women than

is the conventional classroom.
2. Strategy Two: Writing in the Learning Process

We emphasize to the teachers who work with us that we are
calling here upon a very particular kind of writing, a different
kind of writing from that which they normally associate with post-
secondary education. Much of the writing required of students in
post—secondary studiés appears to test what Mary Belenky calls
"received knowledge" (1986). This is particularly true of the
physical sciences, where writing for post-secondary students is
normally limited to reproducing learned definitions and to writing
lab reports on assigned experiments which they have conducted.

Student exposure to writing models in these courses is generally
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limited to the textbook and lab manual. These writing tasks and
samples tend to reinforce the objectivist ideology, discussed
earlier in this chapter, that stands behind the subject matter. The
passive voice, in which the identity of the knower disappears, is
the accepted mode of communication, and doubts and ambiguities are
not admitted to the discourse.

Much has been written on the various discourse communities of
the academy, and how important it is for post-secondary instructors
to introduce students to the principles, forms and vocabulary of
their particular disciplines (Bazerman and Paradis 1990; McLeod
1988) . Indeed, much of the energy now focused on Writing-Across-
the-Curriculum programs is spent encouraging subject-area
instructors to take an active part in such instruction, and to make
explicit the requirements which students will have to fulfil.

However, the emphasis on the process of discourse mastery begs the

question of how 'WOmen are to situate themselves vis a vis a
discourse which many believe is related to the exclusion of women
from the sciences. It 1is our contention that other forms of
writing, which allow greater room for self-reflection, may serve a
useful function here, in helping women to build more comfortable
relationships with the physical sciences.

The writing tasks which we ask our participating teachers to
try are more spontaneous forms of expression, such as five minutes
of free writing at important moments of reflection during the
lecture period itself, or detailed accounts of students’

difficulties with theories, processes or problems, or journals
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written either'for their own reflection or to share with the other
students in the class. Like some of the recent theorists in
composition theory (Atwell, 1990; Murray 1990), we stress that we
are using writing to learn, not learning to write. We consider the
task its own reward and that the process is more important than the
product. We ask the teachers not to correct or intervene in any way
which might make the students overly self-critical and subsequently
write to please the instructor rather than to discover new ideas
and voices within themselves. We are thus making a very particular
use of this composition theory: helping female learners to begin to
find a language with which they feel comfortable, and to build
confidence in their own thought processes. We ask teachers to set
aside a small percentage of the student’s total grade for a
writing-to-learn component in their courses, and to award these
marks for participation rather than for the quality of the work.

Specifically, in the physics courses of the Cegeps, we have
experimented with what we have called Collective Class Logs and
Question/Answer Boxes.

For the Collective Class Log, students are asked to write a
page once a week or every two weeks on some topic of their own
choice, whether it is a problem they have, a new idea they have
discovered, or something from the media. They are asked to insert
their writing in a class loose leaf binder which has a space for
each student. This loose leaf binder is kept on reserve in the
library. Students are encouraged to read each other’s work, and

teachers may read and register a response to this writing on their
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own schedule, taking care to respond individually to each student
in some appropriate way.

For the Question/Answer Box, students are asked to write a
page once a week or every two weeks explaining their difficulty
with a particular problem or concept or else outlining some
discovery they have made. The teacher responds briefly and
individually, using the writing as a route to understanding both
individual énd class difficulties. Keeping the actual

Question/Answer Box visible in specific classes is also advised.
3. Strategy Three: Self-Disclosure

Another of the strategies which we have tested is something
we have called systematic self-disclosure. We have developed a
methodology to help teachers bring personal, affective experience
into the classroom in ways which democratize the atmosphere, reveal
the teachers themselves as participants in learning processes, and
show studenté how knowledge is constructed by the thought processes
of individuals, not found fully formed (Belenky, 1986). This is of
particular importance in the science classroom, where the teacher
stands as the represéntative of the elitist discipline, whose
distance from the novice is evident at every moment of the lecture
and problem solving process, and where the individuality of the
science professor tends to be denied by the language and structure
of the discipline.

These particularly impersonal and distancing features of
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science education have made it imperative to us that we help
teachers develop systematic and self-conscious strategies for
humanizing their teaching. Ideally once a week, but at least every
two weeks, the teacher is asked to choose a few moments of class
time in which s/he can reveal her/himself engaged in a learning and
working process, rather than as an accomplished master of skills
and content. In making this self-disclosure, the teacher creates an
atmosphere in which students may feel more free to examine their
own states of process, reveal their confusion, ask questions, and
see the learning process as universal and desirable rather than
either the temporary state of the young and powerless or the
uncomfortable state of the impossibly ignorant. The point is to
engage the student as a colleague, albeit a junior one, in a
discussion of material which is of interest and importance to all.
The goal is to enhance the student’s capacity to see her/himself as
a serious learner, one who is responsible for her/his thought
processes.

What we have suggested to the teachers of physics is, first
of all, that they refer sometimes to their own educational
experiences with the concepts and processes they are teaching. They
might falk about the difficulties they have had, or the helpful or
enlightening nature of some concept or problem-solving device. If
they are able to share some disclosure of a learning experience
which they are presently undergoing, this discussion too will
democratize the learning process. Teachers have also been asked to

call attention in self-reflective terms to their own occasional
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moments of fallibility in the classroom. Calling upon personal,
outside-the-classroom experiences which reveal the teacher’s
interests for the illustration of problems has constituted another
layer of self-disclosure activity.

As we have worked with science teachers, we have been struck
by how foreign this kind of an approach is to traditional science
teaéhing. The identification of the science teacher as an affective
human being who operates from the perspective of her/his own place
in the world finds little support within the context of a pedagogy
which continues to equate fairness in the teacher role with
neutrality and distance. However, the point is precisely that the
identification of the teacher as a person is an important step
toward allowing women students to make the kind of connections they
may need for furthering their learning.

The correction of student work is another area where we have
asked teachers to engage in a variation on the self-disclosure
strategy. Instead of adopting an authoritative and judgemental
stance, teachers have been encouraged, wherever possible, to
interact in a more encouraging and collaborative manner with their
students. Helping the student té identify where he/she is in the
learning process with comments such as "I see you aren’t quite
ready for this" rather than "Why don’t you know this?" are oral
interventions which can make a great difference to how students
feel in the science classroom. Responding to the needs of
individual students in their writing about science can also be a

crucial part of this supportive self-disclosure. The science
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teacher should assess where each student’s needs might be and offer
the kind of encouragement that might be appropriate at that point
in time. If, instead of "This was taught for three weeks in
succession in class," the teacher responds by saying "Perhaps this
is a good time for you to make an office appointment," the student
is given permission to come forward at her precise point in the
learning process and to ask for the individual, connected learning
experience which she may at this point most require. Long
corrective or informative responses to student writing are
discouraged as ’‘paternalistic,’ even where the teacher might feel
inclined to provide them: empowerment is often a simple recognition
of individual need, difficulty or distinction, and this can be

given in a very unauthoritative fashion by the careful teacher.
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CHAPTER III

METHODOLOGY

In this chapter, we»include in our discussion of what was done
some consideration of the problems encountered and the
accomodations made along the way. Since pedagogical research must,
of necessity, take place in a somewhat untidy laboratory, it is our

hope that such an approach will prove useful to other researchers.

A. RESEARCH DESIGN

The underlying structure of the research design grew out of
our focus on the testing of a specific set of pedagogical
strategies. This problem lent itself to a quasi-experimental
design, in which students in a control group could be compared to
students in the eXperimental group who had experienced the
strategies in a semester-long physics course. We began by
recruiting physics teachers who would be willing to undergo some
training in the use of the feminist strategies and who would then
be willing to systematically implement these strategies in one of
their courses. We therefore allowed our volunteer system to
completely determine the courses into which the strategies would be
introduced. As it turned out, all of the courses were on the
introductory level and the vast majority of them were aimed at

students with partial or inadequate science requirements. In



retrospect, it appears clear that this was not entirely
coincidental. These are precisely the students with whom science
teachers feel the most ill-equipped; furthermore, the pressure to
ncover material" exercises considerably less constraint here than
it does at upper level courses, where teachers readily admit that
they are unwilling to tamper with the established regimen. Given
our agenda, these were precisely the students with whom we were
most concerned.

From the outset, the plan was to restrict the number of
physics teachers who would be implementing the strategies in any
given semester to two. This decision reflected our commitment to
creating a "clinical" setting which would maximize our ability to
supervise the implementation of the strategies and allow us to make
continuous and detailed assessments of the outcomes. Thus, in each
semester, there would be two experimental groups compared to two
control groups; however, the size of the student population in the
sample would be increased by repeating the experiment over a period
of four semesters from H91 to A92.

The problematic of distinguishing the effects of a specific
pedagogy from the impact of a particular teacher haunts such a
research endeavour. In spite of our concerns about the problem of
"contamination" of ﬁhe control group by a teacher already working
with the strategies in an experimental class, we opted initially to
have the same teacher teach both control and experimental groups.
However, by the first semester of the research, the vagaries of

course allocation and workload assignments had already compromised
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the original plan. Furthermore, by the end of the first semester’s
orientation period, the participating teachers themselves began to
express concern over their capacity to keep the feminist étrategies
out of their control group classes. Their concerns were vindicated
by our experience with the one participating teacher who did teach
both control and experimental groups in A91 and who had so much
difficulty in distinguishing the two classes that the students with
whom he worked had ultimately to be dropped from the sample.

In the final design, control group classes were matched to
experimental group classes by course level and content but they
were taught by different teachers. In an attempt to minimize the
impact of personal style as a variable, the control group teachers
were chosen from among a group of colleagues who, in addition to
sharing a willingness to allow us access to their students, were
identified as sharing, in a broad and general way, a personal style
with the teacher participants. Ultimately, of course, the issue of
the teacher as a confounding variable in this study is never fully
resolved. It is, however, an issue which is repeatedly addressed in
our work, beginning with the way in which we have chosen to treat
the data. Thus all of our data recordings include identification of
the teacher. As well, each experimental class, with matched
control, is treated as a separate "cell" for the purposes of
statistical analysis. Thus, as part of the global analysis of the
effects of the experimental strategies, we have been able to
explore the similarities and differences in the pattern between

cells. The organization of control and experimental groups into

31



cells was as follows:

Cell #1: Experimental group A vs Control group A (H91)

Cell #2: Experimental group B vs Control group B (H91)

Cell #3: Experimental group C vs Control group C (A91)

Cell #4: Experimental group D&E vs Control group D/E (H92)

Cell #5: Experimental group F vs Control group F (H92)

Cell #6: Experimental group G&H vs Control group G/H (A92)
Plus two deleted cells:

Cell #7: Experimental group J vs Control group J (A91)

Cell #8: Experimental group K vs Control group K (A92)

As the reader can see from this list, two of the original
eight cells in the research design were deleted from the final
analysis. Cell seven was eliminated because of the problems
encountered when a single teacher acted as his own control. Cell
eight was deleted because the control group teacher was forced to
take an emergency medical leave at a point well into the semester.
In the chaos that ensued, the anxiety levels of the students rose
so high that it hardly seemed fair to continue to use them as a
basis for comparison. We briefly explored the possibilty of re-
using data from another control group in this cell, but then
abandoned the idea on the grounds that it would unfairly weight the
data which had emerged from a single, relatively small control
class. These two cells do, however, stand as reminders of the
value, particularly in this domain, of research designs which allow
for the replication of results. Pedagogical research which takes

place in the real world and is based on a single semester of
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intervention, is a risky business indeed.

As the reader will also see from this list, cells four and six
represent variations on the original model of restricting the
number of experimental éections to two per semester. The teachers
who volunteered to work with us in exploring the efficacy of these
strategies undertook added workload and the burden of taking risks
under the watchful eye of outsiders, however well-intentioned. We
wefe repeatedly astounded by their commitment to this work and we
willingly adjusted oufselves to their availabilities. In H92 and
again'in A92, we had one more teacher volunteer than we needed to
maintain the original design. Because so little work has been done
with feminist pedagogy in the area of physics, we opted for
inclusion. We therefore merged two experimental classes and
compared them with a single control group in each of these two
cells. Although we remain conscious of the possibility that there
may be differences between these two experimental groups, we opted
to sustain our focus on the pedagogical strategies in this way.

Because it was impossible to predict which physics teachers
would volunteer and persist through the experiment, we quite self-
consciously abandoned the idea of exploring the impact of the
gender of the teacher in this domain. It is clear to us,
nonetheless, that this is an area to be explored. However, in the
interests of protecting the anonymity of the teachers, we do not
identify the teacher as to gender or college of origin throughout
this report. For present purposes, suffice to say that two of the

experimental classes and one control class were taught by women and
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both anglophone'and francophone colleges are represented in the
sample.

The participating = experimental ' teachers all experienced
orientation sessions exploring the pedagogical strategies with the
researchers. Given that two of the teachers had participated in a
previous research project which drew upon related strategies, it is
accurate to say that all of the teachers had had at least two
semesters of experience with the strategies by the end of their
participation in the project. When a teacher was forced to leave
the project he or she was replaced and a new control group was
identified. The resulting variety of teachers and courses, albeit
somewhat randomly generated, did afford us the opportunity to
assess the impact of feminist pedagogy in a range of situations and

to continue to problematize the interaction between teacher and

pedagogy.
B. THE INSTRUMENTS

Our primary goal has been to assess the impact of the feminist
strétegies on student attitudes toward the study of physics. We
began by broadly categorising these attitudes as bearing upon
issues of self-confidence with respect to one’s capacity to do
physics, involvement with the subject matter, and commitment to
continue studies in the area. The process of elaborating a series
of instruments for measuring these attitudes has been an on-going

one, but its central dynamic is given by an initial commitment.to
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frame as many aspects of these attitudes as possible in the final
portrait. In methodological terms, this has meant that we have
attempted to work systematically on two fronts, the one
quantitative and the other qualitative, and to allow data from one
to inform the findings of the other.

Because we sought to measure the impact of relatively short-
term pedagogical strategies, we rejected the use of broad-based
tests of self-esteem in favour of a more focused, subject- oriented
attitude survey. However,a careful review of the available surveys
uncovered no such instrument for physics and so we opted to adapt
an existing inventory of attitudes toward mathematics which
appeared well-suited to our purposes. The Mathematics Attitude
Inventory (MAI) was developed by Richard Sandman in 1979 for the
Minnesota Research and Evaluation Centre as part of a large scale
evaluation project supported by the National Science Foundation.
The inventory itself was validated on a randomly selected sample of
more than 5000 eighth and eleventh grade students. It consists of
48 items, 38 of which are included in six sub-scales, five of which
bear upon self-confidence and commitment with respect to the
material (self-concept with respect to mathematics, enjoyment of
the subject, motivation to work on the subject, perceived value of
the subject, and anxiety with respect to the subject). There is
also a scale which explores attitudes toward the mathematics
teacher. Published reliability statistics for these scales have
been promising and.there is favourable evidence concerning its

validity. The survey is easy to administer, relatively simple to
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score and readily available from the testing centre.

We adapted this inventory to the particular context of the
physics class by simply substituting the subject of physics for the
subject of mathematics in 47 of the 48 items. The result was an
instrument which appeared to have good content wvalidity. It was
pre-tested in a Secondary V physics class in December,1990 and the
results were meaningful in terms of assessing group attitudes (see
appendix 1) .

This attitude inventory was administered to all students in
both control and experimental groups within the first week of
class, in each semester of experimentétion. It was then re-
administered at the end of each semester. Inventory scores were
recorded on computer and calculated for each student on an on-going
basis. It should be mentioned that, because of our system for
recording and analysing the scores on the Inventory, students were
asked to identify themselves on the survey. Although we wrestled
with the theoretical problems posed by this loss of anonymity, in
practice they did not appear to disturb the students. It seemed to
us that most students were satisfied with assurances that the
teachers would not see their responses. The confidentiality of the
survey material was underlined by sealing the group’s completed
forms in a large brown envelope. In the final semester of the
project, we adopted the practice of having each student seal his or
her own completed Inventory in an envelope specifically provided
for this purpose.

We also undertook to collect data related to course and
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classroom behaviour. Thus, we had teachers in both control and
experimental classes maintain records of student visits to their
offices. We also kept records of the marks which teachers assigned
to the work which students did as part of their participation in
the experimental strategies. Data on student drop-outs from the
coufses were also collected, however, in the end, and for a variety
of reasons, they were not useful for analysis. The actual number of
students who disappeared from physics courses at this level was so
small as to render comparison between control and experimental
groups statistically difficult. Moreover, because we dealt with
each group of students for only one semester, we could not use this
data to make accurate predictions about their persistence in their
programmes, and as a final blow, the administrative system for
recording drops from all courses changed mid-way into the project
and left us with no consistent basis for comparing across
semesters.

We asked teachers to keep attendance records for each of their
classes but this data was also very much plagued by inaccuracy.
When we first started to work with teachers to develop a system for
keeping attendance records, it became clear that there was
considerable variation from teacher to teacher as to the
willingness to take attendance. It is perhaps this variation which
was reflected in the substantial inconsistency in the accuracy of
attendance records. Rather than draw important inferences from
flawed data, we reluctantly opted to circumscribe our use of this

very interesting aspect of classroom behaviour in the analysis.
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From the very beginning of the research, it was clear to us
that student attitudes rather than performance would be the focus
of our concern. Nonetheless, we recorded final marks for all
students. These, as the reader will discover below, ultimately
allowed us to respond to some preliminary findings in the research
and to explore variations between attitudes and achievement levels,
an exploration which had not been anticipated in the original

research design.
C. QUALITATIVE DATA

Since students in the experimental classes were required to do
process writing as one of the feminist strategies under
investigation, this writing was catalogued and filed for anaylsis.
We also encouraged participating experimental teachers to keep
careful written records of their use of each of the strategies and
these, along wiﬁh taped, in-depth interviews with the teachers at
the end of each semester, became part of our assessment data
(appendix 2).

One of the essential pillars of feminist research is the
commitment to give voice to the research subject. Coming, as we do,
from this tradition, we were most uncomfortable with a research
design which relied exclusively on an attitude survey as a means to
understand the experiences of the students with whom we were
working. We therefore resolved, in the earliest stages of the

development of the research design, to interview all of the
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students in the experimental classes and a representative sample of
students from the control group and thus to explore the stories
behind the attitudes which we were measuring. Two interview
schedules were developed (and are included in appendices 3,4,5, and
6), the one to be used within the first few weeks of class and the
other to be administered toward the close of the semester.

These schedules were pre-tested on a small sample consisting
of seventeen introductory level physics students, both male and
female. Through this pre-testing, we discovered that the interview
process had more impact than we would have predicted on the
students whom we interviewed and also on the class from which they
came. Within a few days, the class was buzzing with talk of the
"two research lédies". As we became more conscious of the research
effect of our attentions, we resolved to attempt to interview all
of the students in both control and experimental classes, at both
the beginning and the end of the semester.

All students were therefore asked to sign up for these
interviews on a sheet which was circulated by their teacher and
they were given a small card with the time, date, and place for the
interview as a reminder of their appointment. The interviews were
conducted in the privacy of an office or a small classroom and were
recorded on cassettes. Overall we were pleasantly surprised at how
well this relatively simple recruiting system worked. As Table
ITI.1 illustrates the "show rate" for the initial interview in most
classes was very good, although there was some variation from class

to class which seemed to reflect the zeal of the individual teacher
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in pursuing more reluctant volunteers, and the rate for control

group classes tended to be slightly lower.

Table III.1 Number of students Interviewed During the Course of
the Project

Experimental group Control group
Term | pre-semester post-semester | pre-semester post-semester
H91 78 59 62 41
A91 43 28 34 17
(1 group deleted) (1 group deleted)
H92 74 51 27 10
one interview one interview
A92 68 26

It was, however, mofe‘difficult to get students to sign up for
interviews at the end of the semester. This seemed to be due to a
variety of factbrs. By the last weeks of the semester, many
students were overwhelmed by their course work and bf course, some
were feeling quite discouraged. In some cases, students who had
felt most anxious to air their feelings about physics and their
physics courses at the beginning of the semester, now felt that
they had been heard and were consequently less motivated to make
time for us in their already hectic schedules. During the first two
semesters of the research, we were ablé to address some of these
issues by bringing the second interview date forward so as to avoid
the end of semester panic. However, by the third semester of the

project, many of our participants were more marginal students and
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workload pressures téok a greater toll. This was reflected in a
much lower return rate for the second interview overall, and, in
thosé classes where the teacher did succeed in getting students to
the interview, we felt that the interviews themselves were less
fruitful. By the fourth semester of the project, we were concerned
enough about the potentially adverse effects of these second
interviews on student morale to abandon our original design. In
this last semester, students were interviewed only once, at a point
midway through the semester, using a longer interview schedule
which explored both previous and current experiences with the
subject.

Interviewing all of the students in the way that we did was an
immensely labour intensive, time-consuming task. It is one,
however, which we have never regreted undertaking. Rich and
variegated, these interviews have become absolutely central to the
research which we set out to do. The stories, shared with us by
these students, women and men, some at the top of their classes and
some struggling to persist, have forced us, as the reader will
discover below and throughout this report, to re-examine the
constructs with which we began and to refine our approach to their

assessment.
D. ANALYSIS OF DATA

1.Interviews

When the first semester of interviews had been completed, the
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quality of the data was so impressive that we felt drawn to make
more systematic use of these descriptions in our assessment of the
impact of the strategies. Since the research funding could not
cover the prohibitively expensive procedure of transcribing and
coding the interviews themselves, we devised a method for rating
each of the student interviews with respect to the three variables
under investigation: self-confidence, involvement in the subject,
and commitment to continue. We constructed a 10 point scale,
ranging from -5 to +5 for each of these variables and, using a set
of criteria developed for this purpose, we trained a person to rate
the first and most relevant section of the student interviews (see
appendices 7a and 7b). A representative sample of the interviews
were re-rated by a second rater as a check on accuracy.

The difference between the students’ scores in the final
interviews and their scores on the initial interviews would then
become a measure of change in students’ attitudes toward physics,
a supplement to the measure obtained from the Physics Attitude
Inventory. The interviews from the first two semesters of research
were treated in this way until problems with the returning rate for
these interviews finaliy undermined the whole endeavour. By this
stage; however, we had already been disappointed to discover that
analyses of variance on this data were revealing none of the
significant differences between genders and classes that were
beginning to emerge from similar tests on the Inventory data. This
stage of the research, an apparent dead-end in terms of the

generation of results, nonetheless, served to push other aspects of
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the research forward.

As we pondered the failure of the rating instrument to produce
significant results, it became more clear to us that its failure
was related in part to our rating of self-confidence on a single
scale as though it were a single construct. The more we listened to
the interviews with students, the more we realized that the single
scalé, in fact, represented a complex of variables to which the
Physics Attitude Inventory, with its six sub-scales, seemed more
accurately attuned. We were, however, able to run an analysis of
the correlation between the ratings . of the interviews and the items
on the Physics Attitude Inventory. The hundreds of positive
correlations which resulted reassured us that the two instruments
did, indeed, represent different approaches to the same terrain. By
the end of the first year of experimentation then, we had become
more confident about the validity of the Physics Attitude Survey as
an instrument to measure change in students’ attitudes to the
subject and we had settled upon an approach which would draw upon
the interview material as a means to further our ability to
interpret these, and other, more quantitative markers.

The rating of the interviews provided us with a starting point
for organising the interview data and the process of rating helped
us to see 1issues which we might otherwise have overlooked.
Moreover, the exercise had immediate methodological implications.
As we worked to elaborate criteria for rating self-confidence in
the interview material, we were forced to confront the extent to

which self-confidence was itself intertwined with issues of
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performance for many of the students. This led us to build another
level of analysis into the treatment of our final data, one which
explored more directly the relationship between attitude and

achievement.

2. The Attitude Survey

For each student in both control and experimental classes, a
score representing the rate of maturation or change on each of the
sub-scales of the Inventory was calculated by subtracting the
initial score from the final score on the scale. Students who did
not complete Inventories at both the beginning and the end of the
semester were therefore eliminated from the sample for the purposes
of this analysis. This process reduced our sample by about 10%. (Of
the 547 students who received marks in their physics courses, 422
completed both surveys.)

Analyses of variance were then performed on each of the sub-
scales. The initial analysis measured variations in the rate of
maturation between cells and over all the six cells and compared
control and experimental groups with respect to change. The
analysis then proceded to compare the difference in the maturation
rates between the genders, between control and experimental groups
taking gender into account and finally to explore the interaction
between gender and pedagogical intervention. The statistician who
worked so ably with us on this project developed a computer program
to report the results of all of these operations in a single,

reader-friendly table.
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This data was also subjected to a Principal Components
Analysis to explore trends in the relationship between the six sub-
scales of the survey. As part of our effort to monitor the
interaction between the teacher and the pedagogy, the rate of
change for each sub-scale was also explored on a cell by cell
basis.

The final stage of the analysis was developed in response to
our growing sense of the interaction between attitudes to physics
and performance in the course. We sought to explore this
interaction statistically by performing an analysis of variance,
comparing control and experimental groups and taking achievement
level as well as gender into account. For the purposes of this
exploration, two different approaches to the analysis were used. In
the first, students were sorted into one of three achievement
levels on the basis of their final marks: 0-59%, 60%-74%,and 75%-
100%. In the second approach, we looked only at students who had

achieved more than 60% in the course, thereby eliminating those who

failed or never completed the course.

3. Failure Rates, Final Marks, Office Visits

Analyses of variance, exploring the interactions bétween
gender and experimental status were performed with respect to
failure rates, and the final marks achieved by students.

Using contingency tables, we also were able to examine
variations in the rate of office visits made by men and women

overall and comparing control and experimental groups.
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4. Student Use of the Strategies

Although important information about the students’ experiences
in working with Peer Support Partnerships and writing for the
Question/Answer Box emerged from the final interviews, we sought to
subject the sﬁrategies to additional analysis. Toward this end,
students in each of the experimental classes were asked to write
open-ended evaluations of each of the strategies at the end of each
semester. These evaluations were then rated by the researchers as
to content, using a four point scale. The result was that we were
able to perform an analysis of variance for each of the strategies
to explore the interactions between gender, successful completion
of the activities of the strategy, the students’ evaluation of the
strategy, and the students’ level of achievement in the course. The
final éssessment of each of the strategies weaves the results of
this statistical analysis into a more qualitative appreciation of
the teachers’ and the students’ work and experiences, thus
reproducing in microcosm the methodological approach of the larger

design.
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CHAPTER IV
RESULTS

After four semesters of experimentation, we proceeded to an
analysis of variance to explore the effects of the feminist
pedagogy, using changes in the scores on the Physics Attitude
Inventory as a measure. This analysis came ultimately to include an
exploration of the interactions between pedagogy, gender, and
achievement level. However, it is useful, for the purposes of
clarity, to begin our discussion by looking at the results obtained
using the initial research design, which limits itself to the
effects of pedagogy and gender on the sub-scales of the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>