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ABSTRACT

A SEARCH FOR MISSING VOICES:
A NARRATIVE INQUIRY INTO THE LIVES
OF WOMEN SCIENCE TEACHERS

By

Lynnette Marie Cavazos

The primary purpose of this study is to explore the personal
and professional life experiences of women science teachers and to
represent their voices, their stories in written text. Women
teachers’ knowledge, insights, and interpretations have been
overlooked, unrecorded and often silenced in educational literature
as well as in the larger public domain. Teachers’ reflections about
their personal experiences often remain invisible because
educational researchers have not listened to the voices of teachers
as they talk about their implicit theories and experiential
knowledge.

Narrative inquiry, in the form of collaborative storytelling,
is the research methodology used in this study. The researcher and
the participating teachers were involved in mutual telling and
retelling of personal experience stories. A number of different
methods of data collection were used to gather a rich variety of

stories and reflections: collaborative group conversations,



Lynnette Marie Cavazos

one-on-one interactive conversations and reflective journal writing. '
The narrative data is presented using an inductive mode of
representation where the women speak for themselves through their
individual and collective stories.

Four major themes emerged that highlight the distinctive
struggles of women teachers who have been marginalized and silenced
by the dominant members of the science education community: The
Cultivation of Personal/Professional Voice, Uncertainty of Influence
and Its Relationship to voice, The Problematic Nature of Change and
The Reality of Being a Woman in "Women’'s True Profession."”

The issues raised by the women storyteller have personal,
political and professional implication for the educational community
as we consider ways to reform science education and implement new
guidelines for professionalizing the teaching profession. We are in
the midst of sweeping reforms in science education in this country
with the major focus on improving science education for all
students. To accomplish this goal, we must broaden our conception
of science and science education to include the unique perspective

and insights of women science teachers.
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CHAPTER 1

WHOSE STORY HAS BEEN TOLD?

A Hybrjd of a Girl
"Thinking about what my daughter was like as a child, I

remember what a contradiction she was to the familiar rhyme:

What are little girls made of, made of,
What are little girls made of?

Sugar and spice, and everything nice,
hat’s what little girls are made of?

What are little boys made of, made of,
What are little boys made of?

Snips, and snails, and puppy dog tails,
That's what little boys are made of.

She was always such a hybrid of a girl: a mix of "sugar and
spice and everything nice" and "snips and snails and puppy dog
tails."

I remember when she and a playmate decided to examine
the toadstools out in the yard and proceeded to tear
them apart and eat them as part of their investigation.

I remember when she would calmly and assuredly walk
across the 2nd floor beams in her grandparent’s barn
and without a thought jump into the piles of hay below.
Sure-footed, agile, daring.

I remember when she would uproot the flowers and
vegetables in the garden just to see what the root
systems were like and pull the big, green tomato
caterpillars off the tomato plants and cut them in half
with a hoe.



I remember her favorite haunt was woods across the
road, where she would spend hours on end picking
wildflowers, collecting specimens, tracking animals to
find their secluded hiding spots. I loved the bouquets
of flowers she brought home for me and for her May
altar, and even came to appreciate all of the
"critters"” she kept alive in canning jars in her
bedroom.

I remember when she would walk into rivers and lakes
looking for clams and tadpoles but often came away
instead with bloodsuckers stuck to her feet. I would
be frantic and she would laugh as we doused them with
salt to release their grip on her skin.

I remember buying her a microscope and chemistry set
one Christmas, recognizing that she was more interested
in messing around with what she could find outdoors
than in playing with dolls and setting up
"make-believe" tea parties.

As I look back at my daughter’s life as a child

growing up on the farm, I remember the experiences she

had with "mother nature." I cannot explain why this

daughter of mine developed into such a hybrid of a girl

-- a mix of sugar, spice, snips, snails and puppy dog

tails. Perhaps the girl within was predestined to

develop a love of nature and the outdoors -- to develop

into a 'woman of science’ . . . (Stella Tate, Personal

Communication, 1992)

What will become of such a hybrid of a girl? A girl who grew
up during a time period, the 1950s and 60s, and in a place, rural
America, where being a "woman of science" was peculiar and
definitely out of the ordinary. What career choices could she
pursue that would not conflict with the expectations of her culture?
Bright females who excelled in science and math were encouraged to
become teachers, nurses, or dental hygienists; they were not
encouraged to become research scientists, astronauts, medical

doctors and dentists, or college professors because young women

growing up in rural Michigan were not thought capable of pursuing



elite careers in science. Those were reserved for the hard core
scientists: the male academics who were better suited for the
demands of traditional science and who would remain dedicated to
science and their careers. I know this to be true, at least for the
daughter described in the opening story, because I am the daughter
and 1 did become a science teacher.

Growing up in the 1950s and 60s in rural Michigan was not a
time of great liberation for young women. We were not told about
the heroic work of women scientists like Barbara McClintock or
Rachel Carson; the Equal Rights Amendment was yet to become an
openly debated issue - patriarchy was alive and well in my hometown;
the feminist writing of Kate Millet, Mary Daly, and Adrienne Rich
were not on the recommended reading list for young Catholic girls at
St. Gregory’s School. I was a young female with an intense feeling
for the organisms, a feeling of being connected to nature and to
life, a feeling for scientific inquiry and no female heroes in the
world of science to show me the way through the maze of artificial
barriers constructed to keep women outside the "inner circle of

science."

cquired by a Culture

As children, we are born and raised in a particular culture of
beliefs and biases, and to one degree or another we will be affected
throughout our lives by what we believe, want or need to be true
(Blier, 1986). The fact that I chose to become a teacher of science

can be attributed in part to the beliefs and biases of the



generations of people who inhabited the rural farming community
where I was born and raised. Those beliefs and biases were deeply
embedded in stories - stories that I read, heard, whispered, chanted
at home, in school, at church. Whatever their form or medium, these
stories influenced every aspect of my life. They shaped, they
molded and formed the person I am. Stories are fundamental to the
way we live our lives and talk about our experiences with others.
Storytelling feels so natural, so comfortable because it is so much
a part of our everyday life. No culture, no civilization, no human
group has ever been found that does not use story as its basic and
usual means of communication (McConaghy, 1991). Not only are
stories a means of communication, they are likewise a persuasive and
subtle means of socialization into the culture. As a child, I was
provided with a complete set of roles, expectations, labels, and
myths to ensure that my beliefs, wants and needs would match the
needs and beliefs of the patriarchal, Christian community where I
lived.

I did not choose to acquire the culture that was I was born
into - the culture acquired me. For the first forty years of my
life, I didn’t think much about this patriarchal culture that had
acquired me. I had done as the culture had expected. I kept my
reputation as a "good girl with potential" intact: I graduated from
high school and college with honors, secured a full time job as a
high school science teacher, and got married at twenty-four before I
could be labeled an "old maid school teacher." Except for majoring

in science in college, marrying a Hispanic man, and having no



children, I had done my best to assume the roles, meet the
expectations, and amass labels that would match the needs and
beliefs of the culture. What about the myths? I accepted those as
well. I had been trained too well, socialized too completely to
recognize the misconceptions, the distortions, the biases and the
untruths that were the foundation of the myths put forth by the
Catholic Church, the scientific community, and the "good old-boys"
controlling educational institutions.

When I turned forty, divorced and skeptical, I began to
discover that I had acquired a set of myths from my culture that no
longer fit my beliefs, my wants or my needs. In fact, I uncovered
so many myths over a two year span of time that I began to wonder if
there was anything left in my life that was true and secure,
tangible enough for me to hang on to. Not every woman becomes as
perplexed in the middle of her life as I did, but given a chance I
think many more women would and could. We have been told too many
myths, accepted too many of them as truth; without examining and
questioning their authenticity, their value, their truthfulness.

As a woman, teacher, and a female scientist, I have been
bombarded with stories that seek to define and explain who I am and
what I should believe, need and want in order to be a successful,
well adjusted member of society. I am not convinced that the
authors of most of these stories know what I believe, need and want
to be true. It is the male version of the story of science and
science education that is accepted as the norm and the male story

that has been published as the truthful, ideal interpretation of



reality. No one has ever asked me to tell stories about my life as
a female science teacher. No one wanted to hear about my sense of
what is real and meaningful, my perspectives on teaching and
learning, my personal interpretation of the reality of life as a
woman, teacher and scientist. How could anyone really know what the
sounds and words of my voice might convey, if I was never asked?

I am a member of a silent group of women, whose knowledge,
insights and experiences are missing from the knowledge base of
science and science education. We have had little opportunity to
have our version of the story published in professional journals or
research documents. Women have not been in positions of power or
had the authority to determine what pedagogical ideas would be
endorsed and implemented within science classrooms. Women
scientists and women science teachers are culturally in similar
positions because our gender has often prevented us from being
recognized as authoritative "fact-makers," the "knowers" in science
(Hubbard, 1986). Women are generally viewed as "outsiders" within
the scientific community and within science education departments
because traditional science, in any form, is not considered "women's
true profession."

In the twenty-two years I spent as a classroom science teacher,
I was never the subject of any one’s educational research project.
Even if I had been, I am not convinced that traditional educational
research practices involving fieldwork studies, open-ended research
questions, and observations of a teacher’s classrooms would have

adequately captured the essence of my life experiences as a woman



science teacher. The knowledge I have as a woman science teacher is
interwoven with the personal, professional and political experiences
of my 1life. This experiential knowledge and the reality it
represents will be revealed in the stories I tell from my vantage
point as a woman, a scientist, a teacher and a researcher.
The truths that humans express through their

stories are truths based on personal experiences,

location in space and time, and the cultural beliefs

and biases of their community. These stories are

valuable precisely because they are subjective - -

rooted in time, place and personal experience.
(Personal Narratives Group, 1989)

The Inner Voice

To truly capture a woman's sense of reality, she must be able
to use her own voice and give others a context in which to interpret
the meaning of her life experiences. When Carol Gilligan (1982) and
other feminist writers talk about women speaking in a "different
voice," the voice is both an expression of personal experiences and
a choice of words unique to a woman’s sense of self. Women do not
experience life in exactly the same way as men, nor do all women
share a common set of life experiences. As human beings, we are all
unique, differing in genetic make-up, cultural indoctrination and
exposure to and participation in social and historical events.
Consequently, we interpret life’s experiences, construct a personal
version of reality, according to a set of socially constructed
beliefs, values and biases that we acquire from the dominant
culture. Women are above all else human; and therefore, interpret

life from their subjective position in the world.



Nancy Harstock and other feminist theorists argue that in our
patriarchal society, human activity is structured in fundamentally
opposing ways for men and women and the "vision of each represents
an inversion of the other" (as cited in Harding, 1991, p. 120).
Within a system of domination, it is the masculine vision that has
been captured in research with little attention given to women's
different visions of reality. Harstock claims the visions provided
by conventional research are "partial, perverse and distorted"”
because the research results are shaped by the male rulers and
interpreted according to their masculine vision of nature and social
relations (as cited in Harding, 1991, p. 120). 1If research begins
to focus on women's vision of human activity rather than on men's
will the picture be less partial and distorted? Will grounding
research in women’s different lives provide a more complete picture
of nature and social life? 1 believe the answer to both questions
is yes if we agree that in a gender-stratified society, such as
ours, women and men are assigned to different kinds of activities,"
are responsible for uniquely different tasks; and therefore, lead
significantly different lives (Harding, 1991, p. 121). According to
Patricia Hills Collins:

Women are valuable "strangers" to the social

order. As strangers they bring just the combination of

nearness and remoteness, concern and indifference that

are central to maximizing objectivity. The stranger

can see patterns of belief or behaviors that are hard

for those immersed in the culture to detect. (As cited

in Harding, 1991, p. 124)

Women in science are in an inimitable position to provide a new

insights and interpretations of the present conception of science



and science education. We are not complete strangers or outsiders
to the culture of science, but rather "outsiders within" (Harding,
1991). From this position, we can deconstruct many of the
ideological dualisms that have masculinized the culture of science:
nature versus science, masculine objectivity versus feminine
subjectivity, outsider versus insider, knower versus knowable.
According to Sandra Harding (1991), we can provide a more objective
view of life, not by eliminating objectivity but rather, by
formulating a stronger notion of objectivity. One that "requires a
commitment to acknowledge the historical character of every belief
-- a commitment to cultural, sociological, historical relativism"
(p. 156). It does make a difference who says what and when.

When people speak from the opposite side of power
relations, the perspectives from the lives of the less
powerful can provide a more objective view than from
the lives of the more powerful. Until the less
powerful raise their voices to articulate their
experiences, none of us can find the perspective from
their lives. (Harding, 1991, p. 269-270)

By speaking with our "different voices" and from our unique
position, we can reveal new stories and seek out and retell old ones
that present an alternate conception of femininity, masculine,
science and nature. Stories which depict women as heroes within the.
field of science and demonstrate the ways in which feminine ways of
knowing and understanding are valuable and necessary within the
culture of schools and within the culture of science (Noddings,
1992). 1t is the uniqueness of women'’'s individual perceptions of

their lives as classroom science teachers that I want to capture in

this book. I want to capture the words, the emotions, the meaning
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women convey as they speak in their "different voices" - the
emotional, subjective, often very defiant inner voice - about the
beliefs, values and images that guide their practice and their
lives.

I know that I have an inner voice that floats around in my head
- the one that is often kept silent because I fear that my opinions
will not be listened to, that I will not be taken seriously, that my
words will be labeled as trivial compared to others with more
authority. My experience is not uncommon to most women. Ask any
woman how often she has not "told it like it was" because she wanted
to keep the peace, avoid a confrontation, not be labeled as a
trouble maker. This inner voice is a powerful voice, lying just
below the surface, impatiently waiting for a time and a place safe
enough for the voice to be heard. When this past year, 1993, was
declared the "year of the woman," many women felt the time was
finally right and the place safe enough for women’s voices to be
heard; for women to seize the opportunity to declare their right to
public power. I likewise felt this was an ideal time to create a
research study in which women science teachers could declare their
right to public power within the science education community.
Power, according to Carolyn Heilbrun (1990), is "the ability to take
one’s place in whatever discourse is essential to action and the
right to have one’s part matter "(p. 18).

In this study, I will use my power as a woman writer and
researcher to bring the "different inner voices" of women science

teachers into the educational discourse communities. We will
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explore, through the use of narrative inquiry, the personal
realities of our lives as women science teachers and speak in words
that make clear and out in the open, those events, decisions and
relationships that guide our work as women, as scientists, as
teachers. This is a quest for our own story to be written and made
visible - to have our part, our knowledge matter in the discourse
about science education. Women teachers’ own knowledge, insights,
experiences and interpretations have been, until very recently, not
only overlooked and unrecorded, but actually silenced in educational
literature as well as in the larger public domain (Casey, 1993).
Marilyn Cochran-Smith and Susan Lytle (1990) point out that an
important piece that is missing from the knowledge base for teaching
is, "The voices of teachers themselves, the questions the teachers
ask, the ways teachers use writing and intentionally talk in their
work lives and the interpretive frames teachers use to understand
their practice" (p. 2). William Schubert (1992) likewise suggests
that teacher’'s voice, as a component of "teacher lore," is a
neglected area in educational literature and educational research.
"Teacher lore," as characterized by Schubert, is the study of the
knowledge, ideas, perspectives and understanding of teachers. This
study focuses on what teachers learn from experience and how they
blend theory and practice to create a knowledge base about
education. Teachers’ reflections and thoughtful inquires about
their personal experiences often remain invisible because
educational researchers tend to focus on the theories, knowledge and

beliefs that are visible in observations of classroom teaching
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instead of listening to the voices of teachers and pursuing the
implicit theories and experiential knowledge that they hold.

We are in the midst of sweeping reforms in science education in
this country with the major focus on providing science education for
all students -- Science for All Americans (American Association for
the Advancement of Science, 1989). To accomplish this goal, it is
critical that we broaden our conception of science to include the
unique perspectives and insights of women and minorities, who have
been marginalized and kept outside the "inner circle" of science
(Harding, 1991; Kass-Simon & Farnes, 1990). I believe that Evelyn
Fox-Keller (1985) is correct in saying there is a multiplicity of
goals and standards in science that need to be valued and included
as we struggle to create a more inclusive vision of science and
science education. Her vision of a "gender-free science" is not a
juxtaposition of male and female perspective, but rather a
transformation of the very categories of male and female and mind
and nature. The first step, according to Keller (1985), will be to
"undermine the commitment of scientists to the masculinity of their
profession” which in turn will encourage participation of large
numbers of women (p. 175). Paying attention to the experiences,
perceptions and values of both women and men will help to develop a
healthy science and a healthy earth out of the diverse spectrum of
human experience rather than out of the narrow spectrum that our
culture labels masculine (Keller, 1985, p. 176).

A healthy science is one that allows for the

productive survival of diverse conceptions of mind and
nature, and of correspondingly diverse strategies. In
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my vision of science, it is not taming nature that is
sought but the taming of hegemony. (Keller, 1985, p.
178)

An Identity Not of My Choosing

To write a new story about the lived experiences of women
science teachers is a feminist undertaking. I am defining
"feminist,"” using the words of Nancy Miller, as a wish to
"articulate a self-consciousness about women’s identity both as
inherited cultural fact and as process of social construction and to
protest against the available fiction of female becoming" (Heilbrun,
1990, p. 18). As a woman, a scientist and a teacher, I have
inherited an identity that was not of my choosing but rather, one
chosen and defined by others within the dominant culture. In our
culture, males have historically been in the dominant position and
have skillfully determined not only what women would be but who we
would be. A woman’s identity has been almost totally determined by
what the dominant male culture believed it needed from women, and
women have tried to fit the culture’s grossly distorted definition
(Baker Miller, 1986). I am mindful that 1 was not born a woman, a
scientist, a teacher, I became a woman science teacher. I am also
aware that the fictions that have been written about me and other
women have generally not been articulated by a self-conscious female
voice and therefore do not represent my vision of who I am and what
I am.

Women live in a world where women’'s stories rarely
have been told from their perspectives. The stories

celebrated in culture are told by men. Thus men have
actively shaped their experiences of self and world,
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and their most profound stories orient them to what

they perceive as the great powers of the universe. But

since women have not told their own stories, they have

not actively shaped their experiences of self and world

nor named the great powers from their own perspective.

(Christ, 1980, p. 4.)

It is not an easy task to write a new story about women's lives
because we have been deprived of narratives in which women have
taken control of their own lives and told their stories in the
public domain using their own words and their own interpretationms.
Historically, men have had the advantage of telling their stories
and representing the world because of their access to higher
education and the pen having been placed in their hand. It is their
version of history and human experiences that the culture recognizes
as reasonable and credible and it has been told from the perspective
of men’s power (Christ, 1980). As Carolyn Heilbrun (1990) points
out, women’s lives and women'’s writing have a "vulnerable relation
to our culture’s notions of plausibility" (p. 18). We have been led

to believe that what women say they mean or want could not possibly

be what they mean or want.

Women' a
Much has been written about the problem women have in coping
with a male language that does not have words to express what they
wish to say. "It is difficult for a woman to define her feelings in
a language which is chiefly made by men to express theirs" (Thomas
Hardy, as cited in Heilbrun, 1990). It is even more difficult if
women fail to speak profoundly and truthfully to one another. Women

must choose to speak to each other using words and stories that are
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meaningful and powerful in their own lives and that validate the
significance of women’s ways of knowing. Men do not control the
meaning of words and stories unless we, as women, let them dictate
what words will be spoken and what stories will be told (Heilbrun,
1990).
Men trivialize the talk of women not because they

are afraid of any such talk, but in order to make women

themselves down grade it. Women's talk will indeed be

harmless as long as women consider it trivial compared

to talk with men. (Heilbrun, p. 44.)

It is essential that women collectively, not individually,
begin to share with each other the personal accounts of their lives
and acknowledge the value of their "women’s talk" and women'’s ways
of knowing. We need to create female narratives in which women take
control of their lives and publicly tell their stories for others to
hear and to read: Women's stories written in a language that is
their own, in a language linked to their identity, using their own
words, in whatever form they chose to describe the reality of their
lives to others. The choice of words, the way they are put

together, the very subjectiveness of the thoughts are critical to a

woman being able to articulate - "Who I am."

Starting From the ’'Standpoint’ of Women

Human experiences cannot be interpreted except
from a standpoint, except as seen in a certain light,
except as assessed in view of certain purposes, except
as grasped in the context of experiences and insights
and judgments accumulated to that point. (Novak, 1971,
p. 55.)

In his book, Ascent of the Mountain, Flight of the Dove.
Michael Novak (1971) suggests that "a story is a linking of
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standpoints; it is the ’‘who’ at a given point in time/ (p. 53). For
the reader to interpret my stories or any of the stories told by the
women in the storytelling community, they will need to know some
important aspects of our identities: race, social class, age, family
background. They will need to get a sense of "who" is telling the
story in order to understand the "reality" that is being described.
The "who" is a complex of all those things that compose a
standpoint. The who, the standpoint, is:

. a complex of past experience, a range of

sensibility, accumulated images and imaginative

patterns, and interests, bodies of insights already

appropriated, purposes, structure and unstructured

passions, criteria, evidence and relevance, the

repertoires of already affirmed concrete judgments,

values, goals, decisions. (Novak, 1971, p. 55.)

In more recent years, feminist scholars such as Frances Maher
and Mary Kay Thompson Tetreault (1993) have reaffirmed the need for
researchers and scholars to acknowledge their positionality within
the context of their work. Positionality, according to Maher and
Tetreault, refers to the "knower'’s specific position in any context
as defined by gender, race, class and other variables" (p. 28). It
identifies the ideological position and frame of reference from
which scholars, writers, researchers, and informants present their
data, interpretations, analysis, and their stories. These feminist
scholars, along with others, contend that "knowledge is valid when
it comes from an acknowledgment of the knower’s specific position in

any context," from the acknowledgment that "all perspectives are

partial and particular" (p. 28).
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Throughout this work, I will share stories of my life
experiences and those of the women storytellers for three purposes.
First, I believe that it does make a difference that I am the
participant/researcher in this study. "Who am I?" is an
indispensable question in this type of humanistic inquiry (Novak,
1971). I am not the replaceable experimenter in an objective,
scientific experiment. My beliefs, values and ways of knowing will
significantly influence how I organize the study: the questions I
ask, the storytelling situations I create, the nature of the
relationships between myself and the women storytellers, the stories
selected for the reading audience, and the reflections I choose to
share about my experiences as the participant researcher.
Consequently, I believe it is essential that the reader have a sense
of who I am and what my ideological positions are in relation to my
life experiences.

Second, stories have the power to reach out and draw you into
the situations, the experiences; they have an emotional dimension.
Stories are compelling because their content is embedded with vivid
events and images that carry strong emotional coloring (McConaghy,
1991). Involving the readers emotionally in our stories stimulates
the memory and imagination. The reader’s old rememberings and ways
of knowing begin to surface and our stories become linked in some
way to their own life stories. This blending of their rememberings
and ours helps them to understand the meaning embedded within the
stories; you have a standpoint from which to interpret this unique

set of life experiences.
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To tell a story is to formulate an interlocking

set of meanings; to listen to one is in turn an active

search for the teller’s meaning via one’s own; to

retell a story is also to do just that because

listening is a kind of retelling. (Rosen, 1986, as

cited in McConaghy, p. 231.)

Third, our stories and reflections will help the reading
audience understand why women science teachers feel they must have a
time, a space and a supportive community of women colleagues
available in order to cultivate their personal/professional voices
and to recognize the value and legitimacy of their personal
experiences and ways of knowing. A storytelling community provides
a place for women to:

. . vent frustration and focus anger, to

reflect, to laugh, to store and distribute knowledge,

to build the bonds that give strength and courage, and,

ultimately to make it known to each woman that she is

not alone in the struggle to make her world a place

that is safe, responsive, just and liberating.

(Traver, 1987, p. 447.)

In Chapters 2 and 3, I have provided the readers with excerpts
from my life story. Each narrative focuses on a set of critical
personal experiences that were influential in shaping the person
that I am. Through these stories, I have revealed the "truths" of
my experiences, not as they actually were, but as I remember and
interpret them from my selective standpoint. The story line begins
with my early childhood experiences and zig-zags through a series of
transformative events and situations as I became socialized into the
world of science, science education and the teaching profession. I
have in a sense privileged my own story by providing the readers

with a more complete and detailed description of my life experiences

as compared to those of the six women storytellers. As the author
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of this work, I feel it is important for the reading audience to
have my autobiographic narrative told in enough detail to understand
why certain issues are important to me and how my personal ways of
knowing influence the decisions I make about this study.

In Chapter 4, the life story continues from my standpoint as a
participant narrative researcher. In this section, I explain the
importance of storytelling in teachers/ lives and lay out my
rationale for designing this study around an inclusive community of
women science teachers. The design of study is presented along with
my reflective thoughts about the choices I made and the dilemmas
I've experienced in my role as a participating teacher and
researcher in this study.

The six uniquely different women science teachers who joined me
in the storytelling community are the focus of Chapter 5. In this
chapter, I have included two sets of stories from each of the women
storytellers. The first story, shared during our first group
get-together, provides the reader with a sense of "who" each woman
is; a glimpse of each woman/s standpoint. The second story is from
the participants written/taped journals and captures their
reflective thinking about: "What is Science?" and "How did I come to
know it?" In spite of their differences, these women'’s stories have
common threads of experience running through them -- growing up
female, being educated in the traditions of science, and working in
a profession that devalues feminine attributes.

Chapter 6 contains the collective stories we created as a

storytelling community. In selecting excerpts for this chapter, 1
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aim to accomplish two goals: to represent the realities of women'’s
lives from their standpoint and to give the readers a sense of the
multiple nature of women’s voices. In presenting the data from this
study, I have used a more inductive form of representation, and let
our individual and collective stories speak to the reader directly.
By presenting our stories, as they originally were spoken or
written, the reader has the opportunity to make her/his own
interpretation and find meaning in the lived experiences.

Throughout this work, I have consciously chosen to limit my
interpretations because I wanted the reading audience to have the
freedom to generalize, to interpret and then decide what aspects of
the data are meaningful and thought-provoking. In the final
chapter, however, I break this interpretive silence and share my
reflections about what I’'ve learned from my experience as a
participant researcher in a storytelling community and explore why
it is such a struggle for women science teachers to transform the
personal, professional, political reality they have inherited.

I hope that I have provided the readers with a narrative that
truthfully acknowledges the ways in which family, work and political
relationships are

intertwined and mirror each other within the context of women's
lives (Christ, 1980). In the end, the reader will have a greater
understanding of why the phrase: the professional is personal is
political 1is a reality for women science teachers.
The personal is political is not a simile, not a
metaphor, not an analogy . . . It means that women'’s

distinctive experience as women occurs within that
sphere that has been socially lived as the personal - -
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private, emotional, interiorized, particular,
individuated, intimate -- so that what it is to know
the politics of a women’s situation is to know women's
person lives. (Catherine MacKinnon, as cited in Fox
Keller, 1985, p. 8.)



CHAPTER II

CREATING THE STORY - STARTING WITH MY OWN

If you do not tell the truth about yourself you

cannot tell it about other people. (Virginia Woolf, as

cited in a Woman's Journal, 1985.)

For as long as I can remember, I have had difficulty expressing
my "inner voice." It was such a risk: to speak or write the real
thoughts that were running through my head. I believed, or perhaps
was taught, that there was an acceptable, sanctioned way to
represent my views and express my opinion. I did not trust the
validity of my own feelings and experiences and did not realize that
authority could come from within myself. The messages I absorbed
from my cultural background were potent: "Listen to your elders,"
"Do not contradict someone in authority," "We will decide what is
best for you - you are only a child."” I was a good student and
learned quickly from my parents, from the Dominican Sisters at my
school, from the parish priest, that being able to speak and to
write, in a literal sense, did not mean that I was free to use my
"voice."” Throughout my schooling, including my beginning years in
the doctoral program, I was advised to only make claims and express
thoughts that I could provide proper academic documentation for,

meaning a citation of an approved author who had published her/his

22
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work in a reputable source. What became even more silencing was the
warning: Do not consider your personal experiences as valid,
reliable sources for making claims about yourself, about others,
about schools, about science, about teaching and learning.

This continual discounting of my personal experience and
practical knowledge has been especially devastating because I
interpreted this to mean my voice had no authority and that I would
not be taken seriously by people in positions of power if I tried to
use it. I learned to view my ways of knowing as less valuable,
rational and conclusive because they were based on my personal way
of knowing, my "woman’s way of knowing."” Within the academic
community, experiential knowing is often discounted or granted less
status because it is a form of common sense knowing, based on
intuition and feelings. Since common sense and intuition can be
acquired without rigorous academic training, it is not prestigious;
it is in fact too common because it can be learned through family
stories, from personai everyday experiences, from conversations with
family and friends, from watching the nightly news on television.
When I talk about my personal woman’'s ways of knowing, it is a
combination of these different kinds of knowledge, personal
experience, common sense, intuition, and academic learning.

Together they are the basis for how I see the world and myself in
it. At times, I'm sure my ways of knowing appear subjective and
emotional and I am prone to taking things personally. But then,
"women are always accused of taking things too personally, even

though it is the most honest way of taking them (Mannes, 1985).
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Belenky (1986) and her colleagues contend that a "woman's self
concept and ways of knowing are intertwined," together they
determine how she "views reality and draws conclusion about truth,
knowledge, and authority" (p. 3).

In this culture, as in many others, an objective, rational,
unemotional way of thinking and acting is desirable because it
represents a "scientific way of knowing," the "male way of knowing."
Women, like myself, who chose to become part of a scientific
community were encouraged to discard our feminine ways of knowing
and embrace the objective, impersonal, dispassionate ways of the
dominant male model for science. We were asked to take on a
masculine "identity," an identity that is not our own.

For many women in science, these two ways of knowing and being
come into conflict. Who we are personally is not distinguishable
from who we are professionally. Our lives as women are intertwined
with our lives as science teachers - it is not a dualism. I am a
woman science teacher, educated in the traditional academic
disciplines of science and able to think rationally, formulate a
hypothesis and draw objective conclusions following precisely the
steps of the scientific method. I am also a woman - a female,
possessing the qualities of subjectivity, the need for connectionms,
and an emotional attachment to nature and to other living things. 1
am still, in my mother’s words, a "hybrid of a girl."

From this hybrid of a girl, I have evolved into a
scientifically literate "hybrid" with qualities of the feminine

gender and the masculine gender intertwined in such as way that I
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possess and have at my disposal a variety of characteristics through
which to live my life and practice my profession. I do not believe
that I represent a unique "hybrid" within the science teaching
profession; however, it often feels that way. Our western culture,
in subtle ways, continues to perpetuate the myth that the feminine
gender is too subjective and emotional to handle the rigors of
scientific thought. It is men who possess the desirable qualities
of objectivity and rationality necessary to carry on rigorous
scientific inquiry.

The scientific way to know has been labeled

"objective" and identified as masculine; artistic,

intuitive, and empathic ways of knowing are considered

"subjective” and feminine. Thus knowledge has become

gendered. And because the Western world-view values

objectivity over subjectivity and men’s knowledge over

women'’s, "feminine" ways to know are by their nature

inferior. (Hubbard, 1990, p. 8.)

For women, like myself, this sense of being a hybrid, of living a
duality is very real, and often very confusing. I am well aware
that what I feel and know about myself does not fit the myths of the
culture.

The stories that have been written about women, about teachers,
about scientists are problematic because they tend to portray
individuals as identical clones of a man-made image. This image,
more often than not, is decidedly masculine and stereotypic of a
blend of Mr. Wizard and Albert Einstein. We are not all the same;
and therefore, one image, one voice cannot represent all science
teachers. But very few stories have been written about science

teachers, specifically women science teachers, to dispel the myths.

We need more stories that focus on the personal and professional

TR
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lives of women that provide a picture of real people, in real
situations, struggling with real problems (Witherell & Noddings,
1991).

At the age of forty-five, I have come to terms with "who I am"
and am following Gloria Steinem’s (1992) advice to: "unlearn what I
learned" about keeping silent, about always doing what is expected,
about the 1mpoftance of claiming authority. I am following my own
interests and passions and letting my inner voice speak and write
with authority. By transforming my silence into language, I am
breaking one of the laws of patriaréhy which demands that women be
silent (Anzaldua, 1990). As I begin to write and speak with my own
authority, an authority based on personal experiences and
understanding, I can begin to dispel the myth that women have
nothing of significance to say and are content to have no voice. We
can train ourselves to respect our feelings and to transpose them

into a language that can be shared (Christ, 1980).

e G vit - ci
Everything else you grow out of, but you never

recover from childhood. (Beryl Bainbridge, Woman's

Journal 1985.)

Having grown up on a farm in rural Michigan and spending a
great deal of time out of doors, in woods, and orchards, and in and
around lakes, I always equated science with the natural world. When
I think about science, I do not think about it as content in a

textbook or as a particular process or procedure that one carries

out in a laboratory setting of a corporation or a school with a lot
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of equipment and chemicals. Although I would agree that science, at
least descriptions of it, are found in books, movies, lab books and
manuals, I don’t value them as highly as first hand, inquiry-based
experiences. Science for me has always involved exploration,
investigation, hands-on experiencing. It might be exploring a
particular habitat, investigating a living organism, or experiencing
a natural phenomenon; whatever the context, I was involved
personally and keenly interested in what was going on. Often it
wasn't that I was looking for answers or hoping to discover the
scientific explanation of what I was observing or experiencing. I
just enjoyed being a part of the living world and feeling connected
to it where I happened to be.

I have never recovered or outgrown my love of the science I
knew as a child. What I remember best from my childhood science
adventures was my solitary explorations of the woods across from the
farmhouse where I lived. Since we lived in the country, with no
children nearby, I did most of my exploration alone. Funny how I
never was afraid to be in those woods alone, even if I couldn’t see
my home or my grandparents from where I was. Unfortunately, now I
would probably be more hesitant about tramping around by myself for
fear of who or what might be lurking around. Back then, there
wasn’t so much of a concern about children in rural areas exploring
on their own. It was a good time to be a child.

This woods was a wondrous place, always changing as the seasons
came and went. Unlike many children, my fascination was not with

animals, it was with plants. I loved to look for wildflowers and be
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the first to see éhem come up in the spring. I knew my favorites by
their common names: spring beauties, blood roots, trilliums,
dutchmen’s britches, and jack in the pulpits. Their scientific names
were not important, at least not until I took a college botany
course. Now, I don’t remember any of those Latin names. I'm
embarrassed to say that I picked hundreds of these flowers when I
was growing up, never realizing that most of them were "protected
flowers"” in the State of Michigan. My mother and grandmother loved
them and were always so appreciative when I brought home spring
bouquets. I'm sure "mother nature" has forgiven me.

For some unexplainable reason, I was also very fond of the
fungi growing in this woods. Now, it seems like such an odd group
of organisms to have developed a fascination with. Perhaps I
thought I might catch a glimpse of the fairies and elves that
supposedly used the fungus for umbrellas, drinking cups, and resting
spots. Or maybe it is a family trait, passed on to me by my
paternal grandparents. They also had this infatuation with fungi
and frequently took me on hikes into new and unfamiliar woods to
hunt for "morels," "puffballs,"” and "robin’s drinking cups." The
teaching and learning that occurred during these explorations of
nature greatly influenced my perceptions of how one learns and the
importance of personal, active involvement with real organisms, real
places, and with real people. I am forever thankful that I came to
know science as part of my everyday experiences rather than through

textbooks in the classroom.
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My other favorite haunt as a child was the expansive length of
sea wall that formed a channel between Lake Michigan and Pentwater
Lake. This sea wall formed a pair of piers that extended out into
"The Big Lake" and for a short distance into Pentwater Lake. For
"Michiganders"” from the West side of the state, "the Big Lake" was
the familiar and endearing nickname for our Great Lake - Lake
Michigan. At the west end of the pier stood a small lighthouse that
marked the pathway into the safe harbor of Pentwater Lake. I have
very fond memories of that end of th; pler: it was a special spot to
watch thunderstorms roll in off the Big Lake; it was a challenging
spot because I learned to be a senior life-saver off the end of the
pler; it was a cherished spot that my father and I share.

I really was a fortunate child to have lived on a farm from
October to May of each year and then move to a cottage near Lake
Michigan from May to October. My summer months were a totally
different way of life. There were other kids to play with, sand
dunes to explore, and best of all multiple places to fish. I truly
have no idea how I developed such an interest in fishing. Neither
of my parents were into fishing, but I do remember having a special
girlfriend who was "fishing-crazy" like me. We would spend hours
fishing off the pier for perch and in the special shallow rocky
areas near the end of the pier that extended into Pentwater Lake.

It didn't matter what we caught or what we used for bait - we just
loved to fish. I sure was never squeamish about baiting the hook -
anything was fair game: worms, minnows, wigglers, grasshoppers,

crayfish, even fish eyes if necessary. When the perch were running
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off the pier, I would get my dad out to fish. He never really did
become much of a fisherman but it was a special time for us to spend
together and I was more than happy to help clean the fish as well.
Just recently, my father commented that he just didn’t know where I
got this desire to cut things up and dissect them. It surely didn’'t
come from him. As a boy, he never even liked to butcher on the farm
with his father and brothers. He would make up excuses so he

wouldn’t have to watch or help.

School Science
A few people come to science by their contact with

nature; most others are brought to science by their

contact with nature in the classroom. (R. Hubbard,

personal communication, 1990.)

If I had not come to science through my contact with nature, I
may never have made the contact at all. Having grown up Catholic in
a small rural town, the choice of grade schools to attend was
limited but there was indeed a choice, the public school or the
Catholic school. For devout Catholic parents, like mine, the choice
was obvious. Their primary consideration was the cultivation of my
religious beliefs and indoctrination into the culture of
Catholicism. I attended our parish grade school, St. Gregory's,
from the first grade through eighth grade with the exact same
eighteen classmates, fourteen females and four males. Our school
was reminiscent of a one room country school, except that we had
three classrooms; one for first and second grades, a middle room for

third, fourth and fifth, and a third for sixth, seventh and eighth.

Our lives and our education were in the hands of three very saintly
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and dedicated Dominican nuns who focused their teaching and our
learning on the four "Rs," reading, writing, arithmetic, and
religion. Science was not one of the basics. To the best of my
recollection, we never had a science lesson for the entire eight
years I was in grade school.

Consequently science continued to be an activity, an experience
that I pursued outside of school, as part of my everyday life. When
I was in the third grade, we did get our first television set and I
remember watching a show called "The Wild, Wild Kingdom." My
exposure to science began to expand and move beyond my immediate
neighborhood. My mother also had a role to play in my everyday
experiences with science. She worked outside the home as a grade
school teacher throughout all my years of school. Although she was
not trained in the sciences, she also grew up on a farm and seemed
to have a feeling for nature as I did. Unlike the Dominican
sisters, my mother did try to bring nature and science into her
classroom. She and her students would study the seasons, would make
leaf collections and do leaf pressings, and study the more common
animals native to Michigan. 1 benefited from her lessons as well
because she would bring materials home for me to use and experiment
with. But this kind of science was not textbook science done in a
classroom setting. It was so very natural and connected to the real
world and my mother did not have to play the role of teacher at
home; and therefore, never graded my projects or checked them as

right or wrong.
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I left the safety of St. Gregory's School to attend the public
high school in my home town. My classmates now numbered over one
hundred and were more heterogeneous in background and motivation.
As a high school student, I was a typical female in an atypical
program of study for a woman. For high school students in the 60s,
pursuing a college education was the norm for high achieving
students, like myself. Although my high school was small,
approximately four hundred students, I was able to take the
necessary college-prep type courses, including three years of
science, four years of math and English, and Latin. Not
surprisingly, I knew from the time I entered high school that I was
going to find a career that would allow me to pursue my interest in
nature. It never occurred to me back then that my chosen field of
study might be out of the ordinary for a female.

Upon entering high school, "science" as presented in textbooks
and lab manuals, became a part of my life and my schooling. Then, I
got my first exposure to the "real thing," complete with correct
terminology, the important theories and laws to memorize, the names
of "men" who were important in science, and the proper way to do
science using "the scientific method." My lack of science
coursework in grade school was not a problem. I had been trained
well by the Dominican sisters and entered high school with terrific
study habits and a thorough drilling in the four "Rs." Since this
was a small high school located in rural Michigan, we were not
exposed to the then new and innovative "alphabet" science curricula

desiéned to bring renewed intellectual vigor to school science
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programs. Three of the more popular, new curricula used by public
schools in the early 1960s were BSCS (Biological Sciences Curriculum
Study - blue, green and yellow versions), CHEM Study (Chemical
Education Materials Study Blue), PSSC (Physical Science Study
Committee) were collaboratively developed by the National Academy of
Sciences - National Research Council and the National Science
Foundation (DeBoer, 1991).

My high school science program consisted of a series of
traditional college prep courses: Biology in the 10th grade,
followed by Chemistry in the 1llth, topped off with the Physics in
the 12th. Although I liked this sequence of science courses, I
cannot say I developed a greater love for science because of them.
The science curriculum adopted by my local school district can best
be described as traditional and textbook-based, with content mastery
the primary educational goal (DeBoer, 1991). Each of the courses I
took were organized around the specific topics outlined in the
textbook chapters and emphasized those concepts that good,
well-rounded science students should be exposed to before entering
college. I did not have the opportunity to participate in any
science classes that emphasized "inquiry teaching and learning."” In
Biology and Chemistry, in particular, the instructional pattern
consisted of reading the text for homework and answering the review
questions at the end of the chapter, followed by a summary lecture
by Mr. J and a brief period of time at the end of class to ask
questions. Interspersed within this pattern were Qccasional

hands-on laboratory activities, during which we would collect data
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and submit our results as part of a formal lab write-up. I did
commit to memory the steps of the "scientific method" because Mr. J
told us over and over again that this method was integral to the
work of being a scientist. If we followed the steps, in order, we
could be assured that our way of doing science was objective,
neutral and correct.

I don’'t ever remember actually following all of the steps of
the scientific method in "school science."” We seemed to concentrate
on verifying the results of a well known scientific experiments. We
always worked in pairs when doing lab activities but I never got the
feeling it was because doing science was a collaborative adventure.
It was for more practical purposes - there was not enough space,
equipment or materials for each of us to work alone. The only
variation from this instructional pattern occurred in high school
physics. Instead of working on verification activities with a
partner, we observed and discussed whatever demonstrations the
teacher, Mr. H devised to help us visualize and verify the physical
laws of nature. Most of our "inquiry" involved trying to figure out
what went wrong with Mr. H's demonstrations and why things didn’t
seem to work out as neatly and ideally as they did in the physics
textbook.

Once again, the steps of the scientific method were introduced
and in a "second-hand" manner and I observed how to verify
scientific facts. Being engaged with science in a more
self-directed way was not part of my "school science"” experience.

We experienced science by simply reproducing, in a step by step
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manner, what other scientists had already investigated and published
as absolute "truth." Like traditional scientists, we tried to
minimize any personal feelings or involvement with the objects of
study so that the experimental results would not be contaminated by
human error and influence.

The Biology curriculum did include a few hands-on activities:
the proverbial fall leaf collection with carefully pressed
specimens, identified with scientific and common names; observations
of pond water and newspaper print to acquaint us with our
microscopes; and the mainstay of high school dissection - "the
leopard frog." Although I enjoyed these opportunities, they were
not new experiences for me. I had been collecting, investigating,
doing hands-on science since I was seven years old and even had a
small microscope of my own. What occurred during my year of high
school chemistry class is a complete blur, almost non-existent in my
memory. I presume we did hands-on experiments throughout the year,
but not one sticks out in my mind. It seems rather distressing, and
a bit sad, that I remember so little about my classroom experiences
in chemistry. Why are my memories of school biology so vague and
unpassionate and, of chemistry, almost nonexistent? Perhaps, my
loss of memory is due to the passing of time, it has been over
twenty-nine years since I was a high school science student. Or
perhaps the experiences just did not kindle in me a new and intense
passion for science; they were simply the required courses I was

advised to take so I would be ready for college.
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My teacher for both Biology and Chemistry was a traditional
male science teacher complete with a white lab coat, a short brush
cut and a persistent drive to cover the required content in our
textbooks. I have two remembrances of this brisk, Scottish man,
nicknamed "Blue Jay," and his class. Both left a lasting impression
and continue to influence my perceptions of classroom science and
science teaching. First, I remember that when it came time for the
class to study the human reproductive system, he passed out a small
paper booklet and stated: "Read this on your own but don’t ask me
any questions about it." I was not surprised by this announcement,
my mother handled the topic of menstruation and reproduction in just
the same way. The message was clear and easily understood: The
more personal aspects of life science were not up for discussion.

We could make sense of it on our own. Not that I would have dared
to ask a question, but I would have been all ears if one of my
classmates had taken the lead.

Secondly, we were required to memorize the following short
verse that Mr. J. claimed was an old and famous Scottish proverb:
"Oh would some power the giftie gie us, to see ourselves as others
see us, it would from many a blunder free us, and end devotion. It
wasn’t until I was in the doctoral program that I discovered that
this was not a Scottish proverb at all, it was a verse from one of
Robert Burn’s poems. I can’t explain why this verse has stayed with
me for the past thirty years but I suspect it is because this
unscientific verse represents such a break from the traditional,

elitist information we learned in science classes. For me, it is a
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piece of personal practical knowledge from the heart of Mr. J. and
therefore 1 feel connected to him, even now, because he shared that
part of himself with all of us. I admire this teacher, Mr. J. not
so much for his science teaching but for his efforts to extend
science into our everyday lives.

It was not until my senior year of high school, in Physics,
that I realized I was an atypical female. I was back in a class of
eighteen again, the same size as my grade school class. But this
time there were sixteen males and only two females. We were the
same eighteen students that had made it through four years of high
school math together. Of my three high school science courses,
physics was the furthest removed from my conception of everyday
science. I simply did not have any personal experiences as a
self-made scientist to relate to this type of science, this way of
thinking. My physics teacher struggled as well because he was not
trained as a physicist, he was a mathematician. Consequently, we
focused on thosé.concepts of physics that emphasized manipulations
of numbers and problems-solving with formulas. In some ways, 1
suppose that was what I liked about class. I was an excellent math
student in high school, having been finely drilled and tuned as a
competitive mathematician in grade school. If Mr. H. had utilized a
more "conceptual" approach to physics emphasizing how much of our
everyday life involves the laws and the formulas we were using, I
might have been able to make the connections. But as it was, I
didn’t. Although I did not excel in high school physics, I wasn’t

discouraged. 1 just considered Physics to be an abstract kind of
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science that I wasn't very good at. Besides, this was not the kind
of science I had envisioned studying in the future and I didn’t have
a passion for all of those formulas.

I left high school with a clear realization that my everyday
experiences with nature and my common sense understanding of science
was not what "school science" was all about. A distinct dichotomy
existed between the objective, textbook science of the classroom and
the subjective, discovery science of my personal experience. In all
three of my science classes, the traditional scientific method was
represented as the idealized way of coming to know science and
clearly superior to my common sense ways of knowing. Scientific
reasoning was portrayed as the objective, value-free, neutral way to
search for knowledge; whereas, my intuitive, common sense reasoning
was subjective, biased and emotional in comparison. School science
was traditional science and, as a student, I was expected to learn
the concepts, the laws, the vocabulary found in the textbook
regardless of its relevance or connections to my life. I was to be
a "consumer" of someone else’s knowledge of science not a "producer"
of original ideas, or alternate ways of knowing. It was time to set
aside my personal ways of knowing science; the way I loved and felt
connected to. In its place, I would learn to practice science and
to think about science in a more detached, unemotional way. A
science without a soul, without feelings, without everyday people.

Many years later, I came to understand why this dichotomy
exists within the field of science, but for now I was off to

college. Well trained and indoctrinated in the proper, correct way
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to learn and practice science. Little did I realize what was in

store for me as I left high school to enter the world of "academia.”

Onward and Upward to the Hallowed Halls of Science
While I was still in high school, the celebrated scientific

event of the decade occurred - the launch of Russia’s sputnik. As
disconcerting as that accomplishment by the Russians was for the
United States, it did provide a renewed interest in science and
technology education. It was a perfect time to be in college with
aspirations of becoming a scientist and becoming part of the "inner
circle" of science. I was ready to move onward and upward.

Much to the dismay of my high school counselor, I chose to move
onward and upward at Michigan State University. It seemed like a
perfect place to develop my interests in science and the campus
reminded me of a woods. My counselor, however, was convinced that
a "big ten" school was far too large and impersonal for a young
female from rural Michigan, even if I was an honor student with
"good potential." His advice was stay closer to home and go to a
small college where you won't get lost in the crowd. Fortunately
and amazingly, my parents supported my headstrong wish to go to MSU
and I entered as a freshman in the fall of 1965. Once again, the
"hybrid of a girl" from Hart made a most atypical choice, not only
about what college to attend, but also about the program of study to
pursue while at MSU. I chose to enroll in Michigan State’s first
residential college, Justin Morrill College, designed to educate

students interested in careers related to international studies and
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foreign affairs. It sounded like such an exciting, unique,
experimental adventure for this university and I wanted to be a
member of this first class. I had no intention of abandoning my
interest in a career in science - I would just become a different
kind of hybrid, an international scientifically literate liberal
arts kind of person. At the time, it seemed like a good compromise
and I didn’t have many role models to follow when it came to being a
woman in science.

Thus my traditional science training became intertwined with
the liberal, socially situated curriculum of Justin Morrill College.
The liberal arts curriculum of Justin Morrill combined with my
science major and minor from the university at large provided me
with an amazingly diverse and enriched college experience. Within
JMC, I studied Russian and Russian history, the geographical and
cultural characteristics of Africa, political and economic issues of
urban societies, and art and religion of Asia. My scientific mind
was beginning to become liberalized, and issues outside the area of
science became of interest to me. I didn'’t become a radical,
free-spirited liberal but I began to realize that "being educated"
meant more than solving math problems and running experiments in a
lab.

One experience in particular opened my eyes to life in the real
world and forced me to confront my own tolerance and acceptance of
injustice. Caesar Chavez arrived on campus to speak to the student
body about the need for fair pay, sanitary housing and fair labor

practices for field laborers in the Unites States. For many of my
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classmates, Chavez's appeal had very little meaning and was not
connected in anyway to their backgrounds or life experiences. But
for me, his message was loud and clear and painful. I grew up in a
rural, farming area that hired large numbers of migrant workers to
harvest the crops. A number of my high school classmates were from
Hispanic families who had been seasonal migrant workers following
the crops from Texas to Michigan and back again. Now they were
settled permanently in my home town. In fact, throughout my senior
year of high school and into college, I dated a young man from a
migrant family. I began to understand how difficult their earlier
life had been as - the Mexican migrant laborers. (I would
eventually marry this man, but not for many years later.)

The migrant laborer’s pay was minimal, dependent primarily on
the size of the crop and the price set by the canning factories, and
the housing and living conditions were tolerable at best. Both sets
of my grandparents hired migrant laborers to pick crops and I never
gave it much thought as to whether they were paying the laborers
fairly and providing clean, sanitary living conditions for all of
the women, men and children they were responsible for. I responded
by boycotting California grown products, and more importantly I
confronted my father and challenged him to do something for the
migrant workers whom he and my relatives hired back home. This
confrontation was quite a shock to my father and perhaps marked one
of the first times I had allowed my "inner voice" to come to the
surface and be heard. From that point on, I took an intense

interest in the work of Caesar Chavez and other national leaders who
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were challenging the economic and political injustices of our
elitist, capitalistic society. I was beginning to see through the
myths that I learned as a child in rural Michigan and finding new
stories that would help me to become the person I wanted to be. It
is ironic that now, thirty-years after, I am living in Ventura
County in California where Caesar Chavez lived his life and fought
his cause.

In the midst of all of the social turmoil of the middle and
late 60s, I was learning to be a scientist. What a contradiction!
The country and the campus were in a constant state of flux. The
dominant cultural traditions of American society were being
challenged and attacked by peaceful and militant groups
representing the disadvantaged, under-represented, and disenchanted
in our society. The hallowed halls of science, at least and
Michigan State, seemed to be unaffected and impervious to the
turmoil going on around them. I realize that this may not have been
the case. But from my vantage point as a college student, the
traditional ways of knowing and doing science remained unchallenged
and unchanged. It was as if "science" as an institution could claim
itself to be "neutral" and not responsible for any of the conflicts
that were surfacing at the time. This was not the case within
Justin Morrill College. The College, the program of study, the
content to be learned was always in flux. The faculty and students
together were involved in creating a new approach to teaching and

learning and expressing one’s opinions was expected and respected.
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I was living a duality again. One part of my life, the life at
JMC, focused on social issues and international concerns and
involved examining and exploring alternate ways of knowing and
understanding. I was expected to be creative and to be a "producer”
of ideas and to analyze issues from diverse points of view. The
other part of my life, the life of a scientist, focused on quite the
opposite. I was programmed into a traditional curriculum for a
science major and required to take the prescribed set of
pre-requisite courses: three terms of chemistry, three terms of
physics, three terms of biology and three terms of math, to prove
that I was bright enough and disciplined enough to "do science."
Once I successfully completed those preliminary classes, I was free
to focus on more advanced courses that would meet the established

requirements of my major and minor.

emi ence

Science is a system of procedures for gathering,
verifying, and systematizing information about reality.
The knowledge that has been developed in fields such as
physics, astronomy, biology through scientific
procedures is fascinating, awe inspiring, a tribute to
human creativity and perseverance. Applied in
technologies, scientific information creates powerful
tools for creative use and devastating misuses. In and
of itself, none of this should lead us to think of
science as inherently masculine. Yet, because science
evolved within patriarchal society, it took on a
decidedly masculine tone and became burdened and
distorted by a pervasive male bias. (Namenworth, 1991,
p. 18.)

Certainly the transition from high school to college involved
change, adjustment and reassessment. In a matter of a few months, I

went from being a student in a class of one hundred to being a
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student in a class of almost ten thousand. I moved from a rural
farming community of two thousand to an urban campus community of
forty thousand. I left the security of a conservative, homogeneous
culture to become a member of a liberal, diverse, internationally
mixed culture. But the one area of my life that remained unchanged
and required the least amount of adjustment was the transition from
"school science"” to "academic science."” The traditional,
patriarchal structuring of science was the same. The world of
science was still the world of men and the philosophy and practices
of the institution of science continued to be shaped and defined by
the established male authorities.

I soon discovered that self-directed inquiry was not going to
be part of learning and practicing "academic science" either.
Academic science was presented as an even larger body of factual
knowledge: more laws and theories, more extensive terminology, and
more detailed descriptions of proper use of the scientific method.
The social/historical/cultural context of the knowledge was still
missing. The facts of science continued to be presented as if they
occurred without human intervention, as if they were discovered
simply by careful observations and not through human social
activity, which includes individual bias, prejudice and historical
influences (Lemke, 1990). The objective facts of science were
represented as objective truths backed by impeccable observations
and extensive experimental evidence. I was taught that evidence and
logical argument are the basis for the authority of science and the

facts of science should be considered established, permanent, and
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incontrovertible. I certainly was not encouraged to question the
"facts" because I was not an expert scientist and had no authority
to dispute or question the evidence provided by generations of
knowledgeable scientists. Although this is inconsistent with the
true nature of science and scientific discovery, it was the view
presented to me as an academic student of science. According to
George DeBoer (1990) the nature of science, scientific discovery and
thinking is ". . . not just a series of steps that lead inevitably
to new discoveries, but rather as a general form of inquiry that has
many variations and a distinctly human character" (p. 229).

The textbook continued to be the bearer of the comprehensive
factual knowledge. The only significant difference was the
textbooks were much thicker now, and I was responsible for the
content of every chapter and any accompanying information provided
during lectures and labs. It was not important if the "facts" were
not connected to my personal experiences or ways of knowing.
Personal experience and common sense ways of knowing were not
represented as the truthful way to investigate and understand
science. The truth of science is portrayed as special and contrary
to common sense, accessible only to experts (Lempke, 1990). If I
wanted to become an expert in science, then I would have to learn to
depend more on the "facts," as discovered by the scientifically
approved method, and less on common sense and experience.

Once again, the sanctioned set of rules, "the scientific method
of inquiry," was the basis for the practical, hands-on experiences I

encountered in almost all of my "academic science" courses. As a
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biology major and physical science minor, I spent hundreds of hours
in the lab collecting and analyzing data, making scientific
drawings, and completing the traditional five part lab report
(purpose, equipment and materials, procedure, data and observations
and conclusion). It was important for me to learn how to follow
directions, to become efficient at setting up laboratory equipment
and materials, and to collect and analyze data. However, the
emphasis on following a set procedure and coming up with the correct
results and interpretations just reinforced my belief and perception
that there was only one correct way to learn and do science.
Preferably, this correct way would be objective, rational, and
without feeling. Personal feelings and relationships are
impediments to objectivity, not ingredients of discovery (Barton,
1992).

Most of the academic science courses at MSU were taught by male
professors who employed traditional approaches to teaching and
learning. Each course consisted of a lecture section with a
corresponding laboratory section designed to give us both
theoretical and practical experiences. 1 was required to memorize
pages of detailed facts and formulas, scientific theories, laws and
principles and be able to identify by name hundreds of different
species of plants and animals in different stages of development.

My knowledge and understanding of all of this scientific information
was evaluated through written tests that primarily consisted of
multiple choice and fill in the blank questions. In addition, I had

the opportunity to test my recall skills further by taking timed lab
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practicals in which I was asked to identify the specimens we had
seen during our lab activities or on field trips.

Unlike my high schools science courses, the laboratory sections
that complemented the lecture were usually "hands-on" and I was
encouraged to be inquisitive and resourceful about my learning.
However, we followed the same traditional format for scientific
investigation that had been used for years: make observations, form
a hypothesis from the observations, test the validity of the
hypothesis with experiments or further observations. Most often, we
did not formulate our own hypothesis or design the experiments
conducted. Instead, we repeated experiments with known, predictable
results. Our primarily responsibility was to follow the set
procedure and formulate "the correct" conclusions from our data.

Our methods of investigation did not resemble the kind of "discovery
learning” I had done on my own as a child where I really "messed
about” with science. 1 messed about as I was directed and learned
to follow directions and to reproduce someone else’s knowledge. I
was very successful at this kind of "guided messing about" and
enjoyed getting my hands on the scientific equipment and working
with specimens, both living and non-living, that were available for
observations and experimentation. Much to my surprise, I became an
exemplary student in the lab sections of chemistry and physics even
though I had very little intuitive understanding about how the
experimental results related to the natural world.

Traditional science was alive and well at Michigan State and I

had no choice but to accept that I was a "consumer" of someone
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else’s knowledge. My university professors determined what
knowledge was important to know, what questions were worth asking,
and how we were to interpret the results of our scientific
inquiries. My task was to follow the rules, acquire the knowledge
presented, learn to think objectively and rationally, and pursue
those questions that were important to my professors. I did not
question this traditional approach to learning science. After all,
throughout high school and college, I had been taught that
scientists must follow certain rules and go about the task of
fact-making in a particular, professionally sanctioned way.
"Individuals cannot just go off by themselves and come up with their
own brand of facts" (Hubbard, 1986). As long as I followed the
proper procedures and learned the correct brand of facts, I could
become a scientist.

I remember one course in particular in which attention to the
details of the textbook and acquiring a certain brands of facts was
imperative and compulsory for passing. During my junior year of
college, I took Ornithology (study of birds) from an elderly,
eccentric professor known as Dr. Birdwatcher. I realized the course
was going to be a real challenge since Dr. Birdwatcher had written
the required textbook and was enamored with every word, every
diagram, every picture that was printed in his book. We followed
the textbook to the letter and were responsible not only for what he
said in class but also for any and all information found between the
covers of this book. It was not unusual, on a test, for Dr. B to

ask us to "identify" the specific bird nest found on a page in the
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textbook. In addition, the class went on early morning (6:00 a.m.)
bird watching expeditions three days a week. We were quite a sight:
walking around campus with our heads tilted back, looking up into
the air with our binoculars and listening to our professor imitate
bird calls to attract species for us to see. We learned to be awake
and alert during those expeditions because any bird we saw or heard
would be fair game for the next test. "What bird did we see on the
morning of May 6th that had a repeating song that ended in a loud
shrill and was sitting on top of Sparty’s helmet?" This Ornithology
course could have been an inquiry-based, self-discovery type of
course with the professor taking on the role of guide and
facilitator rather than a lecturer and transmitter of factual
knowledge. But it wasn't. Dr. Birdwatcher chose to follow the
traditions of "academic science,"” dispensing information through
non-interactive lectures and assessing our knowledge of Ornithology
by requiring us to memorize an immense amount of factual information
and data from field notes. At times, I saw glimpses of the kind of
science 1 remembered from my days early days of tramping around in
the woods exploring nature, especially when we went on our early
morning walks on campus or ventured out into the countryside around
East Lansing to look for "bluebirds" and "purple gallanules." The
glimpses only lasted for a few minutes, then we were back to taking
down detailed notes about the birds we spotted, the sound of their
songs, and their natural habitats. I loved this course not because
of the lecturers or the detailed factual information, but because

the birds we studied were connected to my everyday life experiences.
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They are part of my image of science and nature. Despite the
compelling topic, the traditional, authoritarian method of
instruction used by Dr. B continued to reinforce my belief that
science was a large body of factual knowledge that should be
committed to memory. If I took on the role of a secondary science
teacher then it would be my responsibility to pass on this body of
knowledge to all of my students.

Only once during my college career do I remember having the
opportunity to be a "producer" of scientific knowledge. As you
might expect, the course was not classified as a traditional "hard"
core science class, it was "Population Ecology." Finally, finally -
a professor who encouraged me to be intuitive and thoughtful about
the ecological theories we were studying. My common sense
understandings of the natural world were valuable and useful in this
setting and I felt ther; was a real connection between my everyday
experiences and the scientific knowledge we were learning. I knew
from my first hand experiences, on the farm and in the woods, the
importance of relationships between living organisms and how
delicate the balance is between survival and death.

The assigned project for this senior level course was to create
an experimental design for studying "plant competition" among
different species. We worked in groups and were given complete
freedom to follow the scientific method as we wished. It was
exciting and self-motivating to have a chance to be innovative and
take some control over our own learning. Even though most of the

plants in our plot died before the end of the term, it didn’'t
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matter. What was important was our willingness to be experimental,
to use the scientific method as it was meant to be used - to create
new knowledge related to our own questions and based on our own
experimental data. One thing for sure, my group clearly
demonstrated that scientific experiments in real life can and do
fail. We should expect that. I discovered, through the death of
our plot, that scientific discovery is not about right answers; it
is about taking risks and learning from mistakes. It has been
twenty-four years since I took that ecology class and I still
remember that one learning experience more clearly than any of the
others. If I had taken this course earlier in my college career, I

might have chosen a different career path.

e Choice; eacher or Researche
Reality is never just simply the objective datum,

the concrete fact, but is also a people’s perception of

it. (Freire, as cited in Hubbard, 1985.)

Throughout high school and college, I had first hand
experience with male authority figures and the masculine
representation of doing and learning science. Science, "school"
and "academic," was portrayed as a large body of factual knowledge
that included laws, theories, definitions and representative
examples of the contributions of important scientists that should be
committed to memory. There was minimal concern about students’
understanding the social/historical/cultural context of this

knowledge or what role human idiosyncrasy, error and confusion

played in the scientific discoveries represented in the text (Kuhn,
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1970). Scientific resource books, including textbooks, implicitly
denies the relevance of time, place, social context, authorship, and
personal responsibility (Hubbard, 1990), they omit the human
elements of science -- the personalities of the scientists, their
day to day life experiences, the dilemmas they faced personally and
professionally. Science textbooks are not about real people, they
are about universal principles and detached scientific observations
that seem to happen out of context.

As a student, I was not encouraged to look beyond the literal
meaning of the textbook, to consider who created this body of
knowledge and why or how it might connect to my everyday life
experiences. We never talked about scientists in the context of
their lives. They were always portrayed as "insiders" that were
clearly outside the social/cultural/ historical context of everyday
life. 1 was told to learn the facts, become fluent and articulate
in the "language of science,"” and become skillful in conducting
scientific experiments using acceptable methods and procedures.

This kind of learning experience was imperative if I was going to be
competitive in "academic science" and accepted into the "elite"
inner circle of science. Yes, I played by the rules. I learned the
"truths of science,"” learned the appropriate way to "talk science,"
and felt very optimistic that I was "smart enough" to become a
successful woman in science. I was rational, objective,
self-disciplined, a scientifically literate hybrid of a girl.

Did I enjoy this kind of science? Was it the best way for me

to learn considering my personal learning experiences in my
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childhood? To be honest, at that point in my life, I didn’'t know a
choice could be made. I never considered that there was a right way
or a wrong way to learn or do science. If this was the way all of
my male science teachers and professors chose to represent science,
and their representation was reinforced by the written text, then it
must be the right way, the accepted way to learn and understand
scientific phenomena. These "men of science" were authority
figures, teachers of science, who were trained in the ways of
traditional science. Who was I to question what kind of knowledge
was important for me to know, what problems were important to
investigation, what methods should be followed to produce the
correct answers? My interactions and under-standings of the natural
world did not fit into the world of traditional science. My ways of
knowing did not meet the criteria established by the dominant
authorities within the scientific community. I accepted that fact
and did not battle the system. I wanted to do well in "academic
science” so I could complete a science degree and become a
successful woman in science.

When I reached the point in my academic schooling, when science
majors had to begin preparation for a specific profession, I had
narrowed down my career choices to two, a secondary science teacher
or a scientific researcher. What a narrow range of choices I laid
out for myself. One would think that the career possibilities in
science, during the 1960s, would be extensive. After all, we were
engaged in an all-out battle with the Russians to regain supremacy

in the field of science and technology. The United States needed
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scientists, top-notch scientists, capable of moving the country into
the new age of scientific technology. "The vitality of the United
States scientific community is considered to be essential to its
economic and military competitiveness" (Brickhouse, in press). Why
wasn't I more aware of the expansive career possibilities open to
"women in science?" To best answer that question, I will share my
perception of the "traditions of science"” I inherited and how those

perceptions influenced the choice I made.

The Traditions
arch ructuring of Science
Representation of the world, like the world

itself, is the work of men; they describe it from their

own point of view, which they confuse with the absolute

;r?th. (DeBeauvoir, as cited in Fox Keller, 1989, p.

Science, as a practice and a body of knowledge, is a socially
constructed institution. As a cultural institution, it reflects the
social political, ideological and conceptual experiences of the
dominant authority figures within society. Historically the
dominant authority figures within the institution of science have
been men; and therefore, the world of nature and the world of
science have been described from their masculine point of view. The
"prominent men of science,” most notably the Baconian scientists of
17th century, were extremely instrumental in the
institutionalization of science and in choosing to establish male

authority as integral to the practice and philosophy of science

(Blier, 1986). Science was constructed from the masculine
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perspective of reality and defined according to the qualities and
values of the established "male authority;" that is: objective,
value-free, individualistic, and disinterested (Brickhouse,
undated). Although many of the goals of Baconian science have been
discarded, this masculinization of the structure and practices of
science has not (Blier, 1986, p. 6).

In this country, as in others that subscribe to the Western
Industrial version of science, the dominant categories of cultural
experience and authority continue to be white, male, middle/upper
class, and heterosexual (Blier, 1986). Consequently, the structure,
theories, concepts, values, ideologies, and practices of the
institution of science remain, as they have for centuries, man's
conception of what nature is and how "she" should be named. Science
is not an entity in and of itself even though descriptions of
science give that illusion (Hubbard, 1990). Science is the activity
of scientists, most notably male scientists. It is scientists who
determine what specific problems will be investigated, what facts
will be discovered, what knowledge will be used to shape and define
scientific theory and be passed on to future generations of students
as the "truth."

How these facts, these truths are discovered is by no means
arbitrary. Scientists must follow certain rules and go about their
task of fact-making in a particular, professionally sanctioned ways
(Hubbard, 1986). The most professional way to be scientific and
sanctioned is to follow the set of idealized practices known as the

scientific method, which includes: "making observations, forming
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hypotheses or tentative explanations for the observations, and then
testing the validity of the hypothesis by further observations or
experiments" (Blier, 1986, p. 3). Scientists are considered
accredited fact-makers if they follow this traditional,
masculine-defined method of investigation. This way of thinking and
doing science is sanctioned by the "established male authority"
because it protects against rampant subjectiveness and guarantees
that the scientific knowledge obtained is objective, valid and
neutral (Blier, 1986). To further guarantee objectivity and
neutrality, traditional scientists generally distance themselves
from the objects they study and do not acknowledge that they have
any connection or relationships to these objects. By controlling
both the environmental conditions and the objects of study,
scientists assert that neither they, nor the objects they study,
interact to influence the outcomes of their observations or
experiment findings (Barton, 1992).

Natural scientists achieve their objectivity by

looking at nature (including other people) in small

chunks, which they treat as though they are isolated

objects. And they usually do not acknowledge their own

relationship to the "objects." In other words, natural

scientists describe their observations and achievements

as though they exist in a vacuum. (Hubbard, 1990, p.

29.)

Some philosophers and scientists, Thomas Kuhn and Karl Popper
in particular, would argue that science is not practiced in the
ways that Ruth Blier (1986), Ruth Hubbard (199) and Angie Calabrese
Barton (1992) have portrayed it. Regardless of this debate, it is

important to note, however, that "school science" and "academic

science" are portrayed from an inductivist, positivist, empiricist
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point of view (Kaufmann, 1989), which leads most students to believe
in a narrow conception of science and the processes of science.
According to George Kaufmann (1989), science education at all levels
has not kept up with the modern practices of science. Contemporary
science is not oriented exclusively toward finding the scientific
truth through empirical observations.

Nonetheless, the isolated, separatist way of studying the
natural world has been the accepted method of scientific inquiry and
is highly valued in our society (Hubbard, 1990). Many people, both
inside and outside of science, believe that the isolated pieces of
knowledge produced by science will lead to desirable technological
and medical advances that will assure the United States of
scientific and economic dominance in the world (Namenworth, 1992).
If enough money is poured into scientific research, any problem can
be solved and answers to nature'’s most perplexing questions can be
discovered (Hubbard, 1986). Science is a powerful tool and as an
institution exemplifies those qualities that our Western society
holds in high esteem: intelligence, rationality, perseverance,

dominance, objectivity and control of nature.

W : able " e ting"
te o ature

To be a scientist one must be objective - woman is
incapable of objectivity. A scientist must make
rational judgments - woman is incapable of reason. A
scientist desires the truth - woman desire’s only
truth’s opposite, passion. This conception of woman'’s
nature has excluded us from the very process of
defining ourselves. Our silence is dictated; we are
made into objects of study. (Tuana, 1989, vii.)
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Who is responsible for defining woman as "unsuitable" for
scientific inquiry? What was the basis for the "facts" discovered
about woman’s nature by the accredited "fact-makers" within society?
Numerous books have been written by philosophers, historians, and
feminist scholars about the "unsuitable nature of woman" and her
exclusion from science (DeBeauvoir, 1952; Millett, 1969; Kuhn, 1970;
Rich, 1979; Fox Keller, 1985; Hubbard, 1990; Jacob, 1988; Harding,
1991; Noble, 1992). What is clear from these varying accounts is
that "the who" responsible for defining and excluding women has been
an elite group of male scientists and "the what" is their masculine
bias and selective rendering of the truth (Hubbard, 1990; Keller,
1985; Noble, 1992).

Throughout history, a small group of economically and socially
privilegea white male scientists (and philosophers) have had the
power and authority to make "facts" and "definitions" about woman's
human nature. These facts not only define the attributes of a
woman’s biological make-up and social nature; but also, what is
normal for her to do and not do and what she can do and be (Hubbard,
1990). We can find early evidence of this selective, biased
"fact-making"” in the writings of Aristotle:

The female is a female by virtue of certain lack

of qualities. We should regard the female nature as

afflicted with a natural defectiveness. (DeBeauvoir,

1952, p. xxii.)

Women are weaker and colder by nature than man.

We should look upon the female state as being as it

were a deformity, though one which occurs in the
ordinary course of nature. (Noble, 1992, p. 157.)
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Following the work of Aristotle, St. Thomas Aquinas incorporated
similar biased views of women in his book Summa Theologica.
Since the male seed produced a "perfect likeness"

- that is, a boy child - a girl child results only from

a defective seed. Women are "deficient and

misbegotten," inferior to men by nature except for

purposes of procreation, and naturally subordinate to

men because of their more limited capacity for reason.

(Noble, 1992, p. 157.)

The prejudice against women has roots in the biased perceptions
of ancient medical and scientific scholars, Aristotle and his
followers, and in medieval beliefs and doctrines of the Catholic
theologians, like Thomas Aquinas. According to Noble (1992),
Western science has always been in essence a religious calling, a
continuation rather than a departure from Christian tradition. The
culture of science evolved as a religious activity and therefore is
embedded with traditions, beliefs, and prejudices of the early
Christian Church. Over time the culture of science was shaped by
the "scholasticism of the High Middle Ages" and the "evolution of
the Latin Church and its clerical ascetic culture of its male
hierarchy" (Noble, 1992, p. xv). The culture of science became the
culture of the ecclesiastical academy and, hence a world without
women emerged. "A society composed exclusively of men, forged in
flight from women, and intent upon remaking the world in its own
half-human image" (Noble, 1992, p. xvi). Early modern science was
molded into an exclusively male culture that was characteristically
celibate, homosocial and misogynous (Noble, 1992, p. 163). From the

twelfth century on, the clerical culture of science separated itself

from society and male scientists carried on their work as if it were
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a religious calling -- free of the influences of "earthy" women and
of other worldly corruptions that would interfere with their
authority and power to make facts and control nature.

From this clerical culture, modern Western Science has
inherited and retained a number of characteristics that serve to
perpetuate the myth that science is for men and that women are
unsuitable to penetrate nature’s mysteries. Noble (1992) summarizes

these characteristics as follows:

o the strict separation of subject and object,

o priority of the objective over the subjective,
o depersonalized and disembodied discourse,

o elevation of the abstract over the concrete,

o asocial self-identity of the scientist,

o total commitment to the calling,

o the incompatibility between scientific career and
family 1life,

o and the alienation from and dread of women (p.
281)

Frances Bacon and his followers are credited with further
influencing and molding science into the image and likeness of men
during the 17th century by introducing and elaborating metaphors
for science that were gendered, sexual and divisive to the
institution of science (Blier, 1986; Fox Keller, 1985). 1In his
writings, Bacon identified man as the thinker epitomizing
objectivity, rationality, culture and control; and woman as the
reproductive being embodying the natural, the disorder, the

emotional, the irrational (Blier, 1986). This dualism, as defined
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by Bacon, sets up women in opposition to men. Man is self and
woman is the other. Being the other, according to Simone DeBeuavoir
(1952), means being viewed as incidental, inessential as opposed to
the essential. Because, according to Bacon, woman possesses none of
the qualities necessary for practicing science, she is not suited to
conquering and dominating a "feminized" nature. It was his belief
that science should, through objective scientific reasoning, control
the world.

The aim of science is not to violate but to master

nature by the following dictates of the truly natural.

That is, it is "natural" to guide, shape, hound,

conquer, and subdue her - only in that way is the true

nature of things revealed. Science controls by

following the dictates of nature but these dictates

include the requirement, even, demand for domination.

(Keller, 1985, p. 36.)

As a social institution, the structure and practices of science
evolved according to the needs, wants, and beliefs of men like Bacon
who were interested in taking command of nature and controlling her.
It was in their best interest to associate science with men and
nature with women so that the practices of science would be theirs
to control and would be clearly separate and disconnected from
everyday life and common ways of knowing. Likewise only certain
educated, economically independent men had the necessary masculine
qualities to become members of the inner circle of science and carry
out authentic scientific inquiry. Baconian science and science as
we know it today:

. evolved within a patriarchal society and
developed a decidedly masculine tone, became distorted
by a pervasive male bias, systematically excluded women

from training and participating in science ( as in all
other professional and public activities), and was
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furthermore, most effective in propagating stereotypes

of "the feminine" that made it seem self-evident that

women were totally unsuited for "penetrating” nature'’s

mysteries. (Blier, 1986, p. 7.)

The gender metaphors of Bacon and others have become embedded
within the institution of science and continue to shape the ways in
which our social system divides the human qualities between males
and females. Young men are instructed and socialized to believe
that they are naturally intelligent, logical, objective, active,
independent, forceful, risk-taking and courageous. Young women,
however, are socialized to believe that they naturally have a
different a set of qualities: sensitivity, emotional responsiveness,
obedience, kindness, dependence, timidity, self-doubt, self
sacrifice (Namenworth, 1991, p. 18).

The world appears to be clearly divided into two parts: the
"knower" characterized by the masculine mind and the "knowable"
assigned to the feminine gender and to nature (Sloat, 1990). By
designating "mind" as a masculine quality and "nature" as a feminine
quality, our society and the institutions of science perpetuate the
myth that scientific thought and scientific ways of knowing are
reserved for males. Acquiring scientific knowledge and using that
knowledge in the sanctioned experimental way is natural for the
masculine gender but not for the feminine; therefore, males are
naturally suited for the rigors of scientific discovery and have
access to the "inner circle." Females, in contrast, are not suited
for penetrating nature’s mysteries and are kept on the fringes of

science, in the "outer circle." Even when women do follow the

scientific method and rigorously pursue the goals of modern-day
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science, they are still women working within a profession that is
predominantly viewed as the male domain. Women are the "outsiders”

(Harding, 1991).

! t_an _Enem

tposts Your Head

Because science continues to be identified as a masculine
enterprise, women who enter the culture of science have to mediate
between two worlds and learn to live with their dual identity: "to
be a real woman is to be nonscientific; to be a real scientist is to
be non-feminine" (Blier, 1986, p. 45). In this day and age, people
no longer openly say that women should not and cannot do science.
However, during the 1960s when I first came to know and understand
the traditions of science, the gendered language and metaphors of
science were clearly spoken and believed by almost everyone. In
spite of my outstanding academic accomplishments in high school
science and mathematics, I too believed that males and females were
not created equal when it came to utilizing the skills of
objectivity, rationality, and scientific ways of knowing. I
recognized that I and a few of my female friends had by some fluke
of nature evolved into génderized hybrids with a mixture of feminine
and masculine qualities. I knew I was a capable, rational student.
The question was "Was I good enough, bright enough to make it
through a university program of study and become a scientist?"

During my first two years of science at Michigan State, I
discovered the answer to my question. I was a good, average "B"

student; nothing more, nothing less. As my academic grades
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indicated, I was clearly not an aspiring genius in science or math
and was not labeled as one of the "cream of the crop" by any of my
professors or teaching assistants. Consequently, no one really paid
much attention to me, not even my college advisor. I went through
college as a biology major making selections based on what seemed to
be a good blend of biological and physical sciences. No one ever
advised me to specialize in a particular area of biology or get
involved in a sanctioned research project or field study. I didn't
see myself as one of the "knowers" within the culture of science.
Instead, I felt like one of the "followers; " capable of following
the steps of the scientific method but not creative enough or
masculine enough to become a "fact-maker."

I have often wondered if my experiences in academic science
would have been different if I had interacted and associated with
any female role models. As it was, I never had a female teacher or
female professor for any mathematics or science courses throughout
my four years of high school and my four years of college. Women in
science were not part of my everyday experience; in fact, they were
not represented as part of the culture of science at all. From my
perspectives as a science student in the 1960s, science was
conceived and constructed by "founding fathers" with little or no
assistance from "founding mothers." The stories that were told in
textbooks, journals, and novels portrayed science and scientists
according to men'’s perception of what counts as significant,
valuable scientific work. Male scientists were portrayed as heroes

within the scientific community. They were the intellectual,
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objective and powerfully creative individuals. Women, if they are
mentioned at all, were portrayed as subordinate helpers responsible
for nurturing and assisting the hard-working scientist as he carried
on his important investigative research (Blier, 1986).

One story, in particular, I remember was extremely influential
in its portrayal of women in science. While I was still an
undergraduate student, I read James Watson’ novel The Double Helix.
I found the book exciting and revolutionary because it was an
emotional story about the life experiences of creative scientists
who were about the business of doing science. The four main
characters in the book, Jim Watson, Francis Crick, Maurice Wilkins,
and Rosalind Franklin, were portrayed as real people with

personality quirks, obsessive human behaviors, and a passion for

their work.
Watson: a bit frivolous, problematic, clearly
extraordinary;
Crick: loud, exuberant, brilliant;
Wilkins: serious and a bit musty, often
unenthusiastic;
Franklin: dowdy, impatient, prickly and at times

belligerent. (Hubbard, 1990, p. 55.)
At the time, I did not realize how biased and skewed this science
story was. From Watson's account, Rosalind Franklin, whom he
nicknamed "Rosy," was involved in the DNA project because Wilkins
needed some professional help and "Rosy," a trained
crystallographer, could assist in speeding up "his" research
(Hubbard, 1990). Rosalind was not portrayed as an ingenious,

qualified scientist instrumental in their quest to unravel the
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structure of DNA. Instead, she was represented as just another
female research assistant; a technician who was asked to come to
King’'s College in London to build an x-ray diffraction unit. 1In
fact it was quite evident throughout the book that:

The real science - good science - is done by

bright, ambitious men. Women can be a damned nuisance

if they aren’t sufficiently helpful and especially if

they try to be scientists and have their own ideas.

(Hubbard, 1990, p. 56.)

As the story goes, Watson and Crick were in a frantic race with
Linus Pauling and his colleagues at Cal Tech and did eventually beat
out their competitors and build the helical model of DNA. They won
the race and designed the famous "double helix" model primarily
because they had access to Franklin’s best x-ray diffraction
pictures of DNA and to a copy of a privileged research report that
Rosalind had submitted to the Medical Research Council at King's
(Hubbard, 1990).

In 1953, a historic set of three papers appeared in print in
the journal "Nature": one by Watson and Crick describing the
structure of DNA; two others, one by Wilkins, Stokes and Wilson and
another by Franklin and Gosling, providing the supporting x-ray
evidence. These papers were of historic significance, and as a
result, Watson, Crick and Wilkins were awarded the Nobel Prize in
1962. And what about Rosalind Franklin and her crucial experimental
contributions to cracking the structure of DNA? Her contributions

were overlooked, discounted and she was written out of the

historical account of the final chapter of the story.
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Watson, Crick and Wilkins’ three Nobel Prize

lectures contained a total of 98 references, and not

one of Franklin’s papers is specifically mentioned.

Wilkins makes the only textual reference in this casual

remark: Rosalind Franklin made some very valuable

contributions to the x-ray analysis. (Kass-Simon &

Farnes, 1990, p. 237.)

What did I learn about women in science from reading Watson's
version of The Double Helix (1968)? At the time, I learned that
women who become actively involved in the field of science are
treated with contempt if they do not look and act stereotypically
female. In the case of Rosalind Franklin, she was belittled not
because of her lack of scientific expertise but because her hair,
her clothes, her demeanor were unfeminine. She was not a beautiful,
charming, doting female willing to accept a role as a cleaning
woman, technician, secretary, or wife. Rosalind wanted to work on
the theoretical structure of DNA on her own; she certainly was not
interested in being an assistant to Maurice Wilkins or any other
male scientists in the laboratory. Because Rosalind did not want
to play by the "rules" set up by this group of male scientists, she
paid the price. Her scientific work was used without her knowledge
or consent by her more powerful male colleagues and she was written
out of the heroic event - kept invisible. In all honesty, I don't
remember being appalled or infuriated by Watson’s sexist treatment
of Rosalind Franklin as a woman and a scientist. His version of the
story fit my image of the male-dominated culture of science, and I
was accustomed to the invisibility of women in science.

Before I leave this story, let me assure you that I learned

"the rest of the story" from feminist portrayal of Rosalind
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Franklin’'s life as a scientist (Sayre, 1975; Blier, 1986; Hubbard,
1990). Franklin was indeed treated with contempt by the male
scientists while she was at King's College. Not only was she
ridiculed because of her lack of femininity but she was also treated
as a second class citizen. It was the common practice at King's to
not allow women in science to relax and socialize with their male
colleagues over morning coffee or afternoon tea (Hubbard, 1990, p,
58). They were to be served separately in less accommodating rooms
because it was tradition within the male culture of science.
Considering the sexist attitude of the scientific community at
King's, it is not surprising that Rosalind Franklin was treated as
an assistant and kept in her place by the dominant males she worked
with. Many historians believe Franklin was not awarded the Nobel
Prize along with Watson, Crick and Wilkins because she was a woman
working with a group of male colleagues in a masculine-controlled
Laboratory. She was viewed as less than equal by her male
colleagues and consequently they felt no obligation to acknowledge
her contributions or include her in the final version of the story
(Sayre, 1975; Hubbard, 1990). Isaac Asimov’s new book entitled
Chronology of Science & Discovery (1991) also acknowledges that
"Franklin’s co-workers tended to ignore her because she was a woman
and therefore the fruits of her labors were used to benefit others"
(p. 576).

I wish that I could report that the case of Rosalind Franklin
was unique and not representative of women’s experiences in science.

But in fact, it seems to be more the rule than a rare occurrence.
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With few exceptions, women have been left out of most historical
accounts of science, engineering, mathematics, medicine and the
social sciences (Harding, 1991). Substantial numbers of women
scientists have been productive within the field of science but the
majority have been kept at the lower echelons of the profession and
are often deprived of the recognition and influence they deserve
(Blier, 1986). Women continue to be viewed as the "foot-soldiers"”
of science, able to carry out the routine work of laboratory
research, but lacking the creativity, intellect and analytical
expertise necessary to do innovative research (Blier, 1986).
This is how Rosalind Franklin came to have her

extraordinarily fine analysis of the structure of DNA

pirated and appropriated by Wilkins, Watson, and Crick,

who then explained to the world that "Rosy" was really

good at taking X-ray pictures but would surely not have

been capable of interpreting them. (Blier, 1986, p.

21.)
This hegemonic practice of ignoring and miérepresenting women's work

makes it extremely difficult for women, like myself, to imagine

choosing a life-long career within the institution of science.

r Women the 60
For the most part, women’s contributions to the field of
science were not acknowledged in print during the time that I was
pursing a degree in biology during the late 1960s. Other than
Rosalind Franklin, I can only recall one other women being publicly
acknowledged as a "distinguished" scientist who made significant and
notable contributions to the institution of science. Marie Curie

was portrayed as a "hero,"” a woman of extraordinary talent who
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accomplished her exemplary scientific work in partnership with her
husband. She was represented as a "star" in the male-dominated
field of chemistry primarily because she subscribed to the
sanctioned traditions of science, abiding by the masculine-defined
rules for knowing and doing science. Her personal life and her
personal ways of knowing were never mentioned in my textbooks and I
did not realize, until later, how much of her life story was
missing. I never knew until recently that Marie Curie was not only
intelligent and ambitious but also a woman who led a colorful,
romantic life as a mother, a widow, and a scientist (Kass-Simon &
Farnes, 1990). I suspect this occurred because textbooks and other
science reference books are factual documents written from the male
perspective. The social/historical/cultural aspects of science and
scientists’ lives are too subjective and too connected to everyday
life to be part of any factual story about the activities of
science.

G. Kass-Simon and Patricia Farnes (1990) in their book Women of
Science believe that the absence of women in historical accounts of
the creation of science occur because women have functioned within
the scientific community but outside of the realm of history.
Women's lives and their contributions to science have generally been

ignored and therefore excluded from books that recount the deeds of

heroes in science. For example, in Asimov’s Biographic Encyclopedia
of Science and Technology published in 1976, only 10 women were

listed among the 1,195 scientists whose work is described. Likewise
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in Singer’'s Classical History of Biology (1950) no women scientists
were included (Kass-Simon & Farnes, 1990).

The recent publication of books about women in science such as:

Women in Science (1990) by G. Kass-Simon and Patricia Farnes, Women

in Science (1983) by Vivian Gornick, Four Lives in Science (1984) by
Lois Arber Arnold, Uneasy Careers and Intimate Lives (1987) by Pnina
G. Abir-Am and Dorina Outram, Women as a Force in History (1946) by
Mary Beard, A Midwife'’s Tale (1990) by Laurel Thatcher Ulrich, and
Hypatia’s itage; History of Women in Science from Antiquity to
the Late Nineteenth Century (1986) by Margaret Alic, indicate that
women have been influencing the development of science throughout
history, from antiquity to the present time. According to these
accounts, women have been actively practicing science for well over
3,000 years and among these women were a number of world-class
scientists as well as many more ordinary women scientists
(Herzenberg, 1987). - Many of the names of the ancient women in
science are missing. Prior to 3100 BC. there are no records of
individually identified women scientists, but starting in 600 BC.
women scientists start to be individually identified: Arete of
Cyrene, Pythias of Assos (Aristotle’s wife), Maria of Alexandria,
Hypatia, Anna Commena, Hildegarde of Bingen, Dorotea Bocchi, and the
list goes on. Throughout the Middle Ages and the Renaissance, women
continued to be active in science even during the time period when
no fewer than 40,000 women were executed and tortured for
witchcraft. Included in this number were women of science like

Martine De Bertereau, Baroness of Beausoleil, a mineralogist who was
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France'’s first mining engineer (Herzenberg, 1987). These women are
the "heroes," the role models for modern women of science. Despite
the centuries of adversity, including torture and burning, these
women paved the way for future women to continue in the field of
science.

I feel anger and frustration that such an important piece of
history was kept a secret from me. The total misrepresentation of
women’s influence and participation in science throughout history
left me with the impression that women did not play a prominent role
in the development of science and scientific knowledge. The biased
and inaccurate stories that were passed on to me by the male
authorities of science did me a great disservice. Throughout my
educational experience, it was always the male version of science
and scientific inquiry that was accepted as the norm and the male
version published as the factual version of reality. Consequently
it was hard to imagine what qualities a successful women scientist
might have and how she would mediate between the masculine world of
science and the feminine world of nature. How would a woman of
science live with her dual identity : a real woman and a real
scientist? Might she feel like a scientifically literate hybrid, as
I did?

Where was Barbara McClintock when I really needed her? She was
a successful, practicing scientist when I was a student at Michigan
State but her unique ways of knowing and doing science were not
outlined in my genetics textbook or discussed by my male professors

as an alternative way to interact with and explore nature. In fact,
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many of McClintock’s extraordinary scientific accomplishments were
not revealed until the early 1980s when Evelyn Fox Keller published

the biographical study of her life, A Feeling for the Organism: The

Life and Work of Barbara McClintock (1983). McClintock developed a

distinctive approach to scientific research in genetics that
emphasizes the "complexity of interacting systems and the
interrelationship between the observer and the observed/ (Blier,
1986, p. 48). Barbara McClintock did not view nature as a "passive,
mechanical object" to be conquered and subdued. Nature for her was
alive and growing, internally ordered and resourceful (Blier, 1986).
Her relationship with the organisms she studied can best be
described as subjective, emotional and intimate - a total
contradiction to the traditional objective, detached, distant
relationship of the male scientist and his objects of study.
McClintock calls her method a "feeling for the organism" (Hynes,
1989). She expressed her deep satisfaction with her research when
she said, "I know every plant in the field. I know them intimately
and I find it a great pleasure to know them" (Hynes, 1989, p. 57).
McClintock’s intimate words express her profound love of nature and
take me back to the woods and to my childhood way of knowing and
doing science. I believe I could have, and perhaps would have,
become involved in scientific research if Barbara McClintock'’s way
of knowing and doing science had been an option. I also had a real
"feeling for the organisms." 1 interacted with the trilliums, the

robin’s drinking cups, the morels, and, like McClintock, I was never
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able to maintain the proper distance away from the "objects" I

studied.

Being a Scientist Means to Forget Being a Woman

The exclusion of the feminine from science has

pertained to a particular definition of science:

science as incontrovertibly objective, universal,

impersonal - - and also masculine. Such a definition

both helps insure the invulnerability of science in the

face of social criticism, and serves to demarcate male

from female. It is a definition that sustains and is

sustained by a division of emotional and intellectual

labor - - a division along the lines of sex. (Fox

Keller, 1986.).

According to Vivian Gornick (1983) and Evelyn Fox Keller
(1985), 20th century science in the United States continues as a
masculine enterprise. Women who want to become successful
scientists must view the world from the male perspective and
sacrifice their personal goals as women in favor of a life dedicated
to the institution of science.

What does it mean for a woman to view the world from the male
perspective? Within the scientific community, it means being
motivated as a scientist to seek personal power, prestige, authority
and control over property and personnel (office and lab space,
equipment, technicians, graduate students, grants) (Blier, 1986).
In time, having finally achieved tenure, it means striving to
continue to climb the ladder of success: actively seeking
promotions, acquiring larger and more extensive grants, receiving
invitations to speak at influential meetings and conferences and

eventually becoming established at a prestigious research site.

Being successful in the world of science is a lot like being
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successful in the world of business and politics. It requires
personal drive, a motivation to be competitive and authoritative,
and at times totally detached from the everyday routines of personal
life.

For a woman seeing the world from the male perspective is
problematic primarily because in our Western culture, females are
socialized to be quite the opposite of the qualities held in high
regard by the scientific community. Even when young women are
recognized as intelligent, logical, independent and forceful; they
are often discouraged by parents, counselors, boyfriends, even
girlfriends from pursing a career in the "hard sciences" (physics,
chemistry, medicine, engineering) because it is unfeminine and
unnatural. Females who are too assertive, too uncompromising are
often viewed as "out of sync" with society’s image of what a female
should be or want to be.

You might be thinking --this was the way it was back in the
1960s when "babyboomers" were in school; the culture has changed.
Society and the institutions of science are different now --we
aren’t discriminating by sex in the ’‘90s. Women have come along way:
They can do whatever they want to do, become whatever they want to
become, they can have it all - marriage, a family, a career and a
personal life.

From my perspective, as a woman, a scientist and a teacher,
this is just not the case. Society and the culture of science have
changed very little over the past twenty-five years. Women are

still feeling the impact of society’s efforts to mold them into the
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masculine conception of what they should be. Within the
institutions of science, girls and women are subtly discouraged from
fully developing their intellectual and creative potential and from
seeking positions of power and prestige ( Blier, 1986). Perhaps we
have such small numbers of great women scientists because too many
bright, self-determined young women are being told they must develop
a split personality: a masculine version for their professional
life and a feminine version for their personal life. This recent
quote taken from Gornick’s 1983 research work suggests that this
generation of women is still being encouraged to forget about "being
a woman" if they expect to have a successful life in science.

The only way to be a woman in science is to forget

about being a woman. It is impossible to live in a

world of contemporary professional science, and rise to

the top of the profession, and still be a woman in

old-fashioned terms - that is, have a family. She says

it can't be done, and points out that the majority of

women Iin science are unmarried, or married with no

children, or divorced with no intentions of remarrying.

(Gornick, as quoted by Blier, 1986, p. 167.)

Women in science are often pressured, by their mentors within
the field, to make a choice between a life as a woman and a life as
a scientist. Good science, from the traditional masculine
perspective, should and will require all of one’s energy and all of
one’s time (Blier, 1986). How can a woman realistically believe she
can have a personal, family-oriented life and a successful career in
science when the rules seem to prevent it? These rules are
established from the male perspective but often enforced by a

successful female mentor and role model in the field. This quote

from a successful woman scientist exemplifies the dilemma female
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graduate students face when they try to blend personal and
professional goals.

She’'s as interested in her upcoming wedding as she
is in the experiments she's doing. I can’t believe it.
She’ll never make it. That’s not what it’s all about.
At this point in her life she should have nothing
-nothing on her mind but the lab. She should be
killing herself with work. There should be absolutely

nothing else in her head. (Gornick, as quoted by
Blier, 1986, p. 167.)

e Choice: Can e a "Wo/Man" Scientist

It was hard to imagine transforming myself into an academic,
masculine version of a scientist. I grew up in a rural farming
community that adhered to the traditional values of Christianity and
patriarchy. I was socialized into a culture that valued the
traditions of heterosexual marriage, family life, devotion to
church, hard work, and male authority. My life was controlled and
guided by these traditions. Throughout my childhood and early adult
life, I learned where and how women fit into these traditions and
what the consequences were should I decide to deviate from the
accepted system of beliefs. I envisioned having a conventional kind
of life: marriage, children, and a career in science. A life in
which my personal life and professional career would coexist
peacefully and successfully. Of course, I had no conception of what
it would mean to combine the roles of wife, mother and woman in
science. I knew mothers and wives but I did not know any women who
were scientists. I never even visited a research laboratory or
academic institution of science to see what traditional science was

all about. My image of a woman in science was based strictly on
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how they were portrayed in my science textbooks, novels like The
Double Helix, research articles from National Geographic, by the
media (newspapers and television) and of course by my male teachers
and professors in science. The one characteristic that all women in
science seemed to have in common was the desire and the ability to
complete years of education in science: college, graduate school
and post graduate training.

From my very limited perspective, there were two kinds of
highly educated women within the institution of science: those who
exemplified the masculine qualities, followed the traditions of
science and were successful; and those who didn’t and consequently
were less successful and usually treated as subordinates to their
male colleagues. As I mentioned earlier, Marie Curie exemplified
my image of a successful woman in science. Her work was well known,
she was well respected and publicly recognized as a genius in the
field of chemistry, and her name and picture appeared in my science
textbooks and other reference documents. Rosalind Franklin, on the
other hand, fit my image of the less successful woman in science.
She was portrayed as an argumentative, difficult unmarried woman.
Her research was the focus of her life, but in the end her exemplary
work was pirated by several of her male colleagues within the
science community and she was "erased," until recently, as a hero in
science.

These early perspectives were certainly a narrow and simplistic
way to classify the range of women working the fields of science.

But with so few women visibly recognized as scientists and their
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lives kept invisible, I found it difficult to be f;ir and unbiased
about my hypothetical views of women in science. Marie Curie and
Rosalind Franklin were not role models that I felt connected to.
Their personal qualities and ways of life did not match my vision of
who I was and what I wanted for my life. I saw myself as a
different kind of hybrid: objectively subjective, intuitively
rational, a creative thinker, a "wo/man" kind of scientist.

During the 1960s, there was another highly publicized woman by
the name of Rachel Carson, who appeared to be involved in science
but from a totally different perspective. In my mind, she was a
different kind of scientist, more of a scientifically literate
hybrid, like myself. She was a trained marine biologist with a
master’'s degree from John Hopkins but she was definitely an
"outsider" to the inner circle of science because she worked for the
Fish and Wildlife Department of the federal government. Her
research work was unique, unorthodox and definitely controversial
because she was conducting investigations of the indiscriminate use
of pesticides by agencies of the federal govermment in a supposedly
unscientific, emotional way. She was criticized for not being
scientific enough and conducting her research without following the
prescribed steps of the scientific method. Her critics within the
scientific community claimed that she should not be conducting
research on the misuse of chemicals and publishing the results
without having legitimate, certifiable degree in chemistry.

It was her book Silent Spring, published in 1962, that brought

her notoriety. Although it was based on scientific research, Rachel
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wrote it for the general public not just for scientists. It was an
emotional, poetic, shocking book that forever altered how the people
of the United States and the world would treat nature (Hynes, 1989).
It was because of the controversy surrounding the publications of
Silent Spring that I became aware of another famous woman involved
in knowing and doing work in science. It was not a required text
for any of my science courses in college and not an influential
book until later in my career as a teacher.

What was problematic about Rachel Carson was that she did not
fit my image of a research scientist or a typical woman. And
because of the controversy that surrounded her life and her work, I
could never imaginé following in her footsteps or making the
sacrifices she made. Rachel Carson was a scientist but she was so
much more. A crusader, a poetic writer, an activist - she was a
truly courageous, passionate woman who antagonized the culture of
science by not playing by the rules and by chailenging the
traditional ways of knowing and doing science. This was my vision
of Rachel Carson. It was not however, the image portrayed by her
opponents and critics within the Agriculture Department, the AMA,
and the owners of chemical companies. They described her as a
hysterical, hallucinating spinster (PBS, 2/8/93); a lonely woman who
lived a full professional life because of her books but who was
unfulfilled because she never married (Hynes, 1989, p. 9). She was
a woman, a scientist, a hero; and like many women before her,

Carson was misrepresented and at times denigrated by the male
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biographers who wrote accounts of her life and her work (Hynes,

1989).

Beliefs, Wants, and Needs

Women are like everyone else: they are born and
raised in a particular culture of beliefs and biases,
and to one degree or another will be affected in their
work by what they believe, want, or need to be true.
(Blier, 1986.) ‘

I looked upon these three women, Marie Curie, Rosalind
Franklin, and Rachel Carson, as my female role models in science.
However, each woman, in a different way, left me with a nagging
suspicion that to have a career in science as a researcher would
mean sacrificing part of "who I was" or "who I eventually wanted to
be." All of these women had struggled with the one or more of the
masculine traditions of science and, to one degree or another, their
lives as women and their work as scientists were impacted by beliefs
and biases of our patriarchal society and the masculinization of
science. Marie Curie, Rachel Carson, and Rosalind Franklin were not
just average, typical women in science and yet they still struggled
and, at times, seemed to make choices that perhaps were not their
own. I had no reason to believe that my life or my work would be
impacted any differently. In fact, because I viewed myself as just
an average science student and a typical woman, I suspected that my
life and work would be impacted even more.

And so I chose, during my junior year of college, to become a
teacher of science rather than a scientific researcher. 1 was

hoping that the traditions of teaching would be more compatible with
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my ways of doing and knowing science and that my wants, needs and
beliefs as a woman and a scientist would be met. I considered this
to be a choice that I was making freely, with my best interests in
mind. Teaching, as a profession, was part of the culture I was
raised in. Research scientists were not part of the farming
community where I grew up. Their lives and their work were only
fictions, partial stories that I had read or heard about. I could
not use my intuition or pass judgment based on my own personal
experiences and ways of knowing, I was left with my own narrow,
simplistic and rather biased views of the culture of science.

In my mind, teaching would allow me to remain a scientifically
literate hybrid. I would not have to live a duality, with my
personal life and my professional career constantly in conflict. As
a teacher, I could be a whole person and not feel required to split
my personality: masculine scientist, feminine woman, as many women
in traditional science institutions seem compelled to do. My
beliefs, wants and needs would not have to be compromised and
altered.

I beljeved that the "traditions of science”" would

act as obstacles and would prevent me from becoming a

successful woman in science. I could not commit myself

to a life that did not fit who I was as a person.

I wanted a life that included a husband, children

and time for relaxation and recreation. I did not want

to spend all of my time and energy on just the

professional aspects of my life. I wanted to climb

mountains, swim rivers, go barefoot in the sand, and

pick more daisies.

I peeded to remain a scientifically literate

hybrid and be able to use all of my qualities, both
masculine and feminine, in my personal professional
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life. I wasn’t out to change the world, I just wanted
to stay connected to nature and not control and abuse
her.

Are Choices Ever Freely Made?

In retrospect, I can look back on my career choice and
recognize that as a young woman I did not have the capacity to
freely choose a career in science. I, like so many other women, had
internalized the beliefs of the dominant male culture and of the
institution of science and learned to devalue my own worth and
capabilities. As Kathleen Weiler (1988) points out in her book,
Women Teaching for Change, even when women freely make choices, they
are choices made within a kind of logic of existing social
structures and ideologies. Women learn this logic very early in
their lives and it is continually reinforced by whatever cultural
institutions are prominent in their lives. For myself, the cultural
institutions of daily life included the Catholic Church, the private
and public schools, the science department at Michigan State; each
proving to be powerful and convincing. Although I thought I was
acting "freely," I was greatly affected and limited by the hegemonic
ideology of each of the masculine-constructed institutions that
comprise our patriarchal society. As Antonio Gramsci reminds us:

Hegemony is always being reimposed and human being

are always mediating and resisting the social forces

that shape their lives. We must acknowledge the degree

to which historical and objective forces leave their

ideological imprint on the psyche itself. To do so is

to lay the groundwork for a critical encounter between

oneself and the dominant society. (Weiler, 1988, p.
74.)
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I1f we analyze the life experiences and choices I have revealed
thus far, it is clear that I was deeply influenced by the beliefs
and biases of the dominant institutions present within our culture.
Their imprint seems etched in my "psyche."” 1 had unconsciously
allowed myself to be shaped and limited by the existing social
expectations and structural forces around me. Through my own
choice, I was about to do the work that is traditionally accepted as
appropriate for women and become part of a profession that is
culturally designated as "women’'s true profession.” But in doing
so, I was also laying the groundwork for a critical encounter; an
encounter between my beliefs, wants and needs as a woman, a
scientist and a teacher and those of the dominant institutions
within society. "Cultural norms and expectations often impact the
lives of women teachers and create tensions to which they must
respond in their attempts to transform the reality they inherited”
(Weiler, 1988, p. 73).

By choosing to become a science teacher, I was defying cultural
norms and expectations. In this country, science teaching is not
considered "women's true profession," it is a male profession.
Traditionally, science is an area of teaching where men have
consistently outnumbered women and have consequently been afforded
the opportunity to construct science education according to their
ways of knowing and doing science. In science education as in
science, women have not been in positions of power, have not had the
authority to determine what ideas would be recognized and how those

ideas would be interpreted and implemented. Women science teachers
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and women scientists are in culturally similar positions because
their ways of knowing and doing science and their qualities as women
are not valued. Gender is an issue in science education just as it
is within the institution of science. Women are often the
"outsiders" within a science department; frequently viewed as the
"token" female, the anomaly in a male domain.

As a scientifically literate hybrid, I should have foreseen
that my identity as a woman, my images of teaching and teachers and
my aspirations to be a different kind of science teacher would
create tensions for me. I would not be able to leave behind and
ignore the traditions of science because many of those same
traditions have been used to construct and define science education
for public schools. But I was young and optimistic and not worldly
wise about the history of science education. It was not one of my
undergraduate education courses, but it should have been. For then
I would have known right from the start that science education, like
the field of science, was primarily defined and constructed
according to a masculine interpretation of society’s goals for
education. Women had not had an equal voice in defining and
constructing science education; their contribution and ideas were
often overlooked and ignored because men’'s knowledge and ways of
knowing are valued over women'’'s knowledge and ways of knowing.

In The History of Ideas in Science Education by George DeBoer
(1989), it is quite obvious that women’s voices have not been heard;
they have not been involved in the decision-making process from the

beginning. Although women have been involved in science education
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since its creation in the 1800s, their knowledge, ideas and
experiences have for the most part been kept invisible. Educational
historians, like DeBoer (1989) and Barber & Hirsch (1962), have not
recounted women's contributions, creating an image of science
education that is distorted and inadequate. This image blinds our
vision. We do not see women portrayed as heroes in science
education because historically women’s contributions have not been
taken seriously. Women science teachers are continuously battling
the "lies, secrets, and silence" that permeate the discipline they
teach.
The entire history of women'’s struggle for

self-determination has been muffled in silence over and

over. It is as if each of us had 1lived, thought, and

worked without any historical past or contextual

present. This is one of the ways in which women’s work

and thinking has been made to seem sporadic, errant,

orphaned of any tradition of its own. (Rich, 1979, p.

11)

As my story progresses, I will share with you what happened to
me when I became an active member of the teaching profession -- How
it has been possible for me to alter the "etchings" in my psyche, to
resist the social forces that try to shape who I am and what I can
do, to take control of my life. A life that I was choosing to
reinterpret, adapt and reconstruct as I encountered new experiences
and new ways of knowing. I have grown professionally and personally
because I have been able to maintain what Gramsci calls "good
sense," which is "the ability to critique and understand what has
happened in the past, what is happening in the present and what

might happen in the future if a different social world exists"

(Weiler, 1988, p. 90).



CHAPTER III

TRANSFORMING AN INHERITED REALITY

What we understand to be "reality" is interpreted or

reflected-on experience. We live in continuing

transactions with the natural and human world around

us. As we begin moving into the life of language,

thematizing, symbolizing, making sense, we begin to

single out certain profiles, certain aspects of the

flux of things to attend to and to name. (Merleau-

Ponty, as cited by Greene, 1979)

I entered teaching with two serious misconceptions: a belief
that the traditions of science teaching were less biased toward
women than the traditions of the institution of science; and that
science teaching would give me the opportunity to dabble in science
on my own terms with less expectation of conformity. I don’t think
I realized, in a purely mathematical sense, that there would be so
few women teaching science at the high school level. Certainly, I
knew from my high school and college experience that science
teaching was a niche that men tended to fill. But the reality of
the situation had not sunk in. I was still clinging to the notion
that science teaching, like teaching in general, was a niche well
suited for a scientifically literate hybrid women -- a "true woman'’'s
profession.” I did not realize that I had inherited an image of

teachers and teaching that would conflict with the vision I had

constructed for myself.

87
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The Image of a Teacher

According to Piaget, humans construct knowledge by organizing
their experiences according to some pre-existing mental structure or
scheme. We each use an internal self-regulating mechanism that
helps us use our mental scheme or structure to interpret the sensory
data we receive. In this way, we are able to find meaning in what
we are told or read or experience by fitting it into our view of
reality. Constructing knowledge and meaning is a search for a fit
rather than a match with reality. Each of us builds our own view of
reality by trying to find order in the chaos of signals that impinge
on our senses. We assimilate the world in the sense that we come to
see it in our way (Bodner, undated manuscript).

A particular mental image forms when I think "elementary school
teacher, "high school science teacher,” "college professor." These
mental pictures are created from personal experience as well as from
stories we'’ve read or been told and movies we have seen. All of
these images become part of our knowledge base about teachers. We
use them, the authentic as well as the fictional and idealized, to
construct a meaningful, understandable interpretation of the word
"teacher."

What kind of mental picture do people have of a high school
science teacher? It is perplexing when people say: "She doesn’t
look like a science teacher,"” or "I never imagined her in that
role." What is a science teacher supposed to look like, be like?
Who is the model for the mental image most people have? Albert

Einstein, Mr. Wizard, or is it Rosalind Franklin? There are so many
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models to choose from: men and women of every race, physical
stature, mental capability and socio/economic standard. Why, in
this society, is the culturally defined image of a science teacher
most often: an intelligent, eccentric white male wearing glasses
and a lab coat? I don’'t get this same mental picture when I think
of a first grade teacher, a junior high English teacher, or the high
school physical education teacher. Those pictures have been created
using a different set of criteria, different expectations that
coincide with our culture’s norms.

Before 1 became a character called teacher, I used other people
as models to help me decide what a teacher should look like, what
qualities she/he should have, and what would count as meaningful
teaching. What did I actually know about the role of a teacher
before 1 stepped into the classroom and became one? What stories
had I heard and absorbed? What image was etched in my psyche when I
closed my eyes and envisioned myself as a science teacher? I wish I
could travel back in time and replay in sequence all of those
memories I once had, in their original untampered form. Since I
cannot actually separate what I know now from what I knew then, I
reconstruct my combined version of the reality I inherited -- a
mixture of my recollection of the past and my understandings in the
present. A collective remembering of the images I had of teachers
and teaching. Images that were often shrouded in lies and secrets
which I accepted in silence and with blind faith not realizing that
later on in my life they would be sources of conflict and tension,

personally and professionally.
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Images that Blind

In School Teacher, Dan Lortie (1975) suggests that many of us
experienced three stages of socialization as we prepared to enter
the teaching profession: (1) formal schooling, (2) mediated entry,
and (3) learning-while-doing. As I read over Lortie’'s analysis of
the stages, my mind began to race, flipping through the cumulative
collection of mental pictures I had stored of people, places,
experiences that were linked in some way to each of the stages. My
searching and sorting uncovered a diverse set of images of memorable
people, teachers who were prominent, influential role models for me
as I went through the early stages of socialization. They were the
important characters that shaped my vision, my mental image, of
teachers and teaching as I became socialized into the profession.

I did not acquire a singular image of a teacher, but a set of
images that overlap and appear as a triple exposure photograph in my
mind. Upon close examination, I can distinguish the three images:
teacher, the dedicated caretaker; teacher, the objective
professional; and teacher, mentor and role model. Each is
distinctly different, created by patching together bits and pieces
of personal experience and stories, and characterized by a set of
norms and expectations that define and label the character to be
played. My mental photograph is unique and personal because
"socialization is a subjective process" (Lortie, 1975). We each
move through the stages of structured experiences in uniquely

different ways and with distinctly different frames of reference.
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The images we create fit our own sense of reality - - our own

interpreted or reflected-on experience.

Teacher; The Dedicated Caretaker

To care for another person, in the most significant

sense, is to help her grow and actualize herself.

(Mayeroff, as quoted by Noddings, 1984).

In the 1950s and '60s, teaching was considered one of "women's
true professions.” Teaching was a viable option for an educated
woman wishing to have a career and become part of the American work
force. Coming from a rural community of working, middle class
citizens, teaching as a career was considered progressive, sensible,
and a cut above the kind of work that many women were doing.
Teaching was represented as an ideal profession for a woman because
the role of a teacher did not conflict with the cultural norms and
expectations American society had for career-oriented women. It
was, and still is, compatible with family life and draws upon the
qualities traditionally associated with women - nurturance,
receptivity, and passivity (Feimen-Nemser & Floden, 1986).

I never viewed the work of teachers as ordinary and low status.
In my hometown this kind of work was noteworthy and high status.
Teachers generally had the highest paying jobs, comprehensive health
benefits, reasonable working hours and summer vacations. With the
exception of the handful of men -- doctors, lawyers and the bank
president -- teachers were near the top of the social hierarchy in
my farming community. In rural farming communities, teachers are

respected because they have more academic schooling, possess a
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professional body of knowledge and skills to educate youth, and are
financially secure because the pay stays consistent even when the
crops fail or the market price for fruit is low. I absorbed these
beliefs about the teaching profession because they were part of the
culture that acquired me. The stories I heard about teaching and
teachers were certainly biased, primarily coming from my mother,
who was herself a teacher, and from the Dominican sisters at St.
Gregory'’s School. Their version of the reality of teaching and
being a teacher imprinted my mind long before I ever entered the
classroom as a woman science teacher.

These female elementary classroom teacher match my image of
teacher as the dedicated caretaker. From the time I entered school
as a kindergartner until I completed the eighth grade, I interacted
with only women teachers, four to be exact. All four women, I
realize now, do resemble the traditional image documented in
research: passive, silent, submissive individuals whose actions
seemed to be based on intuition and feeling rather than reason and
who showed little concern for honors, recognition or upward mobility
(Feimen-Nemser & Floden, 1986).

Teachers were not a mystery to me; they had always been
prominent role models in my life. I observed, imitated, admired and
respected teachers; some more than others of course, but without
question women teachers provided a view of the role and life of a
teacher that I found appealing and challenging and certainly
acceptable. Consequently, I did not perceive the teaching

profession as low status or an undesirable option for a future
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career. When I was growing up, I did not realize that teaching was
considered a second class profession because it was labeled as
"women'’s work."

According to Dan Lortie (1975), American students see teachers
at work more than they see any other occupational group. I was
certainly no exception. In fact, I spent many more hours with
teachers than the average student. When I started school, I went to
a rural public school where my mother was teaching. This district
required kindergartners to stay in class all day, not just the usual
half-day sessions we have now. I always arrived early with my
mother and stayed at school until she was ready to go home. Going
to school that first year was more than just adjusting to my new
life as a student. I spent time visiting my mother’s colleagues in
their classrooms and discovered that teachers were real people, just
like my mother. School was a comfortable, special place for me
because it was my mother’s special place.

I have vague recollections of my kindergarten teacher, Mrs.
Weeks: an older woman with a friendly smile and pleasant
disposition; short in stature and quite round, a grandmotherly kind
of woman. I learned to read in her class, play games with other
children, and take naps on a rug. After forty years, I can still
reconstruct this old image of my first dedicated caretaker.

When I entered the Catholic grade school, my mother took a job
in a school district about twenty miles from where we lived. 1In
order to get to work on time, she made arrangements for my sister

and I to arrive at our elementary school early and stay late every
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day until her teaching day was finished. I realize now that this
arrangement was rather unusual and could only have occurred because
the teachers at St. Gregory's school were Dominican sisters who
lived in the convent directly connected to the school. Teaching was
more than a job for the Sisters; it was their calling, a way of
paying homage to God. They were obligated to take care of both our
minds and our souls so we would grow up to be devout, practicing
believers of the Catholic faith - in the image of Christ. Sister
Monica, Sister David Therese, and Sister John the Baptist represent
my images of women teachers. With the long white habits, black
veils, and rosaries around their waists, these three women were my
role models. They shaped my beliefs, my expectations and my mental
picture of a woman teacher - the dedicated caretaker who put the
needs of her students above her own. In the eight years that I
attended St. Gregory'’s school, I don’t remember having a substitute
teacher. The "sisters" were always available -- they never took
days off to go to workshops, attend in-services, or take a "mental
health" day to recover from the stresses of school life. They even
played softball and "red-rover" with us during recess and after
school and never had an uninterrupted lunch period away from their
students.

I was so infatuated with their life style and their dedication
to teaching, that I wanted to join a convent and become a nun. All
of the horror stories associated with growing up Catholic and
attending parochial schools taught by nuns contradict my

experiences. I never had my knuckles cracked with a ruler, or was
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sent to the parish priest for being disobedient. Instead, my
memories are of helping the sisters prepare the altar for Mass;
eating powdered donuts after Mass on the first Friday of every
month, and dressing up as a saint on All Saints Day. (We didn’'t
celebrate Halloween - that was not a holy holiday.) Even though I
had to wear a navy blue uniform and beanie and go to Mass every
school day for eight years, I thought it was a small price to pay.
These women were always there for me and surely took seriously the
"Cs of education - care, concern, and connection" (Martin, as cited
in Laird, 1988). 1I never felt isolated or ignored as a student
because the Sisters took seriously the needs I had as a whole
person. They were concerned about preparing me intellectually,
spiritually and physically for real life on earth and "everlasting"
life in heaven.

I likewise had an insider’s perspective on the role of a
teacher; living with a teacher gave me that advantage. My mother
taught elementary school for forty-one years with minimal time off
for her two pregnancy leaves. In all of those years, I never
observed my mother teach. What I know about my mother as a teacher
comes from stories she has told me, from short essays she’s written
and from her previous students. She was indeed a dedicated
caretaker, but in a different way than others I’'ve described thus
far. What she cared most about was her students’ learning, not just
in one subject area but in all of the diverse content areas
represented in the elementary curriculum. She was a caring

"task-master" who pushed students to do their work, be responsible
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and well-mannered. Although I never watched my mother teach, I
observed her doing the endless work of a teacher outside of the
classroom setting: planning lessons, designing activities and
preparing materials for student use, checking papers and filling out
report cards: all of the extra work that stretches a teacher’'s
working day well into the evening. I learned from my mother that
being a good teacher meant putting in extra time that you don’t get
paid for and taking seriously the responsibilities you have to help
students learn meaningful things about subjects and about
themselves. My mother often would talk to me about the lessons she
designed and explain why it was important for students to learn
about a variety of topics, and develop reading, writing and
arithmetic skills. She also felt strongly that students needed
opportunities to be creative and incorporated art and poetry into
her lessons. I benefited as much as her students because I would do
the arts and crafts projects at home.

I was fortunate to have had this "apprenticeship of
observation" that included not only a view of teachers doing the
work of teaching in their classrooms but also a "behind the scenes"
view of the role. But as Lortie (1975) points out, as a student, I
was witnessing teachers and teaching from a student-oriented
perspective. I was the "target" of my teachers’ efforts and
therefore could not stand back and make an objective evaluation of
my teachers’ actions and assess the quality of their performances.
Even with access to some of my mother’s private intentions and

personal reflections about her teaching, I never discussed with her



97
why she did what she did or what her explicit goals were for the
lessons she taught. What I learned about teachers and teaching was
"intuitive and imitative rather than explicit and analytical”
(Lortie, 1975, p. 62). I constructed my image of teacher as the
dedicated caretaker on the basis of my personal experiences and
interactions with the prominent, influential women who were the real
characters in my life story.

But I was blind to the hidden meanings attached to the slogan
"women'’s true profession."” As Susan Laird (1988) points out: even
though women'’s true profession is considered an empty slogan, it
carries with it meanings that are harmful and conflicting to the
image of teachers and teaching. 1In particular, Laird highlights
five interrelated theses in this slogan that make teaching difficult
and problematic for many women in the profession.

(1) The Descriptive Thesis: That the vast majority of
American schoolteachers are women.

(2) The Normative Thesis: That school teaching, on
account of its nature and women’s nature, should
be women'’'s work.

(3) The Problematic Thesis: That intelligent women
somehow become devalued by school teaching.

(4) The Negative Thesis: That school teaching somehow
becomes devalued through its identification with
women.
(5) The Critical Thesis: That schoolteachers’ own
public, collaborative, self-definitive responses
to the other four theses are crucial to a
reconception of teaching.
For many women entering the teaching profession as I did in the

late 1960s, the truths behind this slogan were a well kept secret.

No one deliberately lied about its meaning. We just were not told
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the whole story. Instead we focused on Laird’s first two theses,
the Descriptive and the Normative, because they provided convincing
evidence that teaching was an ideal job for a woman. The
assumptions that were problematic and negative were not introduced
for discussion, nor did any of us question their omission. Everyone
was silent about such issues. But as Adrienne Rich (1979) points
out, lying can be done with silence as well as with words.
"Patriarchal lying has manipulated women both through falsehood and
through silence. Facts we needed have been withheld from us. False
witness has been borne against us" (p. 189).

When I went through the Teacher Education program at Michigan
State, I was unaware of the assumptions and conflicting messages
that were associated with school teaching as a profession fit for
women. I had been sheltered from the truth, or perhaps prevented
from seeing the truth, because what was "real" in my life was not
representative of reality within the context of a larger sphere of
American culture. The teaching life, as represented by my mother
and other women teachers, was portrayed as a worthwhile, respected
career choice for a intelligent, capable female. I assumed that
what was true in my home town would be true elsewhere. I had
constructed a mental scheme that worked for me when I was at home in
rural Michigan, but it was too narrow and unrealistic for use in
other settings, and with other groups of people. And of course, I
never asked questions, never challenged the dominant ideology that
named and defined teaching as women’s work. I was content and took

comfort in knowing that I was joining a profession in which women
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were in the majority and the work was well suited to women’s nature
and capabilities. It wasn’t until I read Susan Laird’'s article,
Reforming "Woman's True Profession”: A case for "Feminist Pedagogy"
that I grasped the real significance of the word "woman’s" in the
slogan and understood why using that label has historically kept the

profession from gaining prestige and recognition within American

society.
Teacher II: The Objective Professional
objective: calm, detached, equitable,
fair, impersonal, sensible,
sober, unemotional, just,
open-minded, judicial.
professional: adept, competent, efficient,

expert, polished, skilled,
proficient, masterly,
virtuose, slick.

(Webster’s New Dictionary & Thesaurus, 1990.)

Margret Buchmann (1986) claims that when a person chooses to
become a teacher she/he is making "the most significant choice a
professional can make" (p. 530). The significance of the choice is
directly related to the fact that in this culture "teacher is a role
word” and therefore carries with it society’s highest expectations
and constraints (Buchmann, 1986). By accepting the professional
role of a teacher, I was agreeing to perform particular actions and
to maintain a disposition that conformed to the established goals
and standards of the educational community and of society.

According to Buchmann, if you choose to become a teacher, you are

obligated to teach school and obligated to help students learn
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worthwhile things in the social context of classrooms and schools.
In looking after the educational interests of students, teachers are
likewise obligated to recognize and respect the disciplines of
knowledge and accept the constraints imposed upon them by the
structure and traditions of the different disciplines they teach
(Buchmann, 1986, p. 531). This is the part teachers play in
society, a part that has been socially constructed and defined
according to the expectations of the dominant institutions within
society, a part that by definition includes distinctive obligations,
responsibilities, and role orientation.

Teacher obligations - those behaviors and

dispositions that students and the public have a right

to expect of teachers - has three important aspects

that have no personal reference or connection. First,

these obligations do not depend on any particular

individuals. Second, they apply regardless of personal

opinions, likes or dislikes. Third, they are related

to what is taught and learned. (Buchmann, 1986, p.

531.)

When I made the decision to become a science teacher rather
than a research scientist, I did not realize the extent to which
these obligations had been molded, shaped and ultimately defined
according to the want, needs and beliefs of our patriarchal society
and the institution of science. 1 was naive and to some extent
narrow-minded about a teacher’s role within the broader social
institution of education. My perceptions of the obligations, the
expectations, the joys of being a teacher came from first-hand

observations of the teachers I knew in real life: my mother, the

Dominican sisters and a few public schoolteachers.
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My mother had been a teacher for seven years prior to my birth
and continued to teach for an additional thirty-three years.
Throughout my childhood, there was never a doubt in my mind that my
mother was committed to her career and willingly made personal
sacrifices in order to balance her family obligations with her
professional obligations. I likewise never questioned the
commitment and dedication of the Dominican sisters or my high school
science teachers. These women and men, like my mother, reinforced
Buchmann'’s contention that "to take on the role of a teacher" meant
accepting the professional obligations of teaching that included
making personal sacrifices, adhering to certain ethical and moral
codes of conduct and being responsible for providing students with
the "sanctioned"” subject matter knowledge. From my vantage point,
teachers appeared to have some flexibility in meeting the demands of
their role but were obligated to adhere to district-wide policies
and conform to state mandated goals and standards. Intuition,
creativity and individual ways of knowing were important inside the
classroom but were of secondary importance in terms of
accountability and assessment outside the classroom. My mother
frequently talked about classroom teachers being evaluated on the
basis of their ability to implement board approved curricula and
prepare students to achieve above average scores on district and
state achievement tests. She would be recognized as an outstanding
teacher if her students performed well and she adhered to the

professional standards and goals of the school district. Her
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evaluation form consisted of a check-off list that could be easily
assessed during a one hour visit by the building principal.

My observations, however, provided mere glimpses of the
professional obligations of practicing teachers since they were
never explicitly‘stated or discussed. As a student, I knew that a
teacher’s primary responsibility, legally and ethically, was to
teach class in such a way that students would learn something
worthwhile in particular content areas. I likewise knew that
teachers were obligated to fairly assess each student’s progress and
to assign impartially letter grades at the end of each marking
period. These notions I had about a teacher/s responsibilities and
obligations I learned from listening to my mother and her colleagues
talk and from having conversations with my mother about my own
experiences in school. Who decided what was worthwhile and what
standards were used for evaluating student progress were not clear
from my observations of teachers. 1In all honestly, I don't suppose
I had any reason to raise questions about who was establishing the
goals and standards for teachers and what impact these goals and
standards had on teachers’ lives and their work. I wasn’'t a
teacher, I was just a student. Consequently, I was content to
construct my own set of beliefs and biases about what it meant to
"take on the role of a teacher" from observations and impressions
gleaned from my diverse set of role models. These were purely
intuitive impressions since I never discussed this topic with any of
my teachers or my mother, or had any opportunities to practice the

art of teaching for myself. Like most everyone, I accumulated an
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abundant store of knowledge about teachers and their work from being
a watchful student both in the classroom and at home.

This image of a teacher as an objective professional became
clearer and more concrete during the final stage of my formal
schooling when I began taking Teacher Education courses in
preparation for student teaching. It was in these education courses
that I learned what professionalism meant within the context of
public education. To be professional would mean: conforming to a
set of technical and ethical standards, acquiring competencies and
skills in the disciplines of knowledge, developing and maintaining
authentic, collegial relationships with other professionals within
the school community. And I also learned (without being explicitly
taught) that a professional teacher adheres to a set of values that
reflect and perpetuate masculine ways of thinking and being.

In my teacher education classes, the feminine qualities of
care, concern, and connection were generally excluded as necessary
attributes for carrying out the role of high school science teacher,
as were the idiosyncratic, personal, self-realizing elements of
teaching. Personal habits, beliefs, opinions and ways of knowing
were viewed as problematic because they promoted individualism and
encouraged teachers to place their interests and beliefs ahead of
the goals and standards of the profession (Buchmann, 1986). The
textbooks, the seminar sessions, our field instructors for teacher
education emphasized the importance of teachers implementing the
approved curriculum of the district, developing and maintaining a

well disciplined, orderly classroom, and paying close attention to
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meeting the expectations of the general public. The public image of
schools and schooling is directly related to the image they have of
classroom teachers educating their children. I was strongly
encouraged to view my role as a science teacher in gender-neutral
terms: a science teacher is a science teacher. It does not matter
if you are female or male, the traditions of science are
gender-neutral as is the subject matter to be taught. My
obligations as a teacher of science should extend far beyond my own
personal actions and inclinations to include the expectations of the
general public, the professional educational community and, even
more importantly, the institution of science.

This was a new way for me to think about teachers and teaching.
It was a scholarly, more objective representation of the role of a
teacher and one that did not quite match the image I had of the
dedicated caretakers. I don’t mean to imply that my elementary and
secondary teachers were unprofessional, but rather, they seemed less
focused on the professional expectations and obligations of their
work. At least that was my perception before I became involved in
education as a perspective teacher. Consequently, I found a new set
of role models, people who exemplified these qualities of
professionalism within the teaching community.

The most objective, professional teachers I encountered during
my formal schooling were the science professors at Michigan State.
In my mind, they epitomized "teacher as the objective professional."
In fact, the role of a science professor seemed comparable to the

role of a scientist in that both represented themselves as:
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gender-neutral and open-minded, objective and unbiased with an
unwavering dedication to the goals and aspirations of a professional
institution constructed and defined by male authority figures.
Thus, my image of the "objective professional" was gender-biased.
From my distorted perception, it appeared that the objective
professional should possess those attributes and qualities that
historically are associated with men: detached, neutral, unbiased,
possessing a high degree of individualism, and well-schooled in the
scholarly disciplines.

Women could be both objective and professional but it would
require, for many, a shift away from women’s ways of knowing and
being. Since I viewed myself as a scientifically literate hybrid, I
was not discouraged or distraught about this professional model. I
knew how to play the role -- I had been practicing it for years even
before I entered MSU as a science major. Part of my identity, or at
least how I defined myself, included some of the qualities that are
assigned to the masculine gender. 1I've never been completely
alienated from institutions or disciplines that required objective,
rational thinking or dedication to a masculine defined value system.
Although I was not totally comfortable with all aspects of
professionalism, I knew that I possessed, to some degree, most of
the qualities and dispositions needed to be a professional educator,
as determined by masculine standards.

What I failed to realize during my early stages of
socialization was that professionalism and "womanism" do not have to

be set up in opposition to one another. "Womanism" is an old term
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that was used before the term "feminism" gained acceptance in the
1890s. According to Lisa Tuttle (1986), the term means "
advocacy for women’s rights; enthusiasm for women’s achievement,
abilities, and qualities, the belief in women’'s superiority to men;
any positive, pro-woman stance" (p. 352). It is a wonderful word
that resonates with many women, especially black feminists, because
it feels more holistic and has roots in black folklore and culture.
Although I am not black, I resonate with the word "womanism" and
appreciate what Alice Walker means when she says that the word
sounds, feels, and fits her experience as a woman (Tuttle, 1988).

Because of my experiences in science, I seem compelled to view
any issue that involves gender as a dualism, with clear boundaries
established between masculine and feminine qualities. Science and
the processes of science were male-defined and practiced from a
masculine perspective. As a student, I did not realize that
authentic science, that is real-life science, would involve a
blending of masculine and feminine qualities. Since being a
professional was most often portrayed using masculine qualities and
values, it was quite natural for me to assume that unprofessional
would be characterized using feminine attributes and values. I'm
not sure if I was taught to be this narrow-minded or if I simply
absorbed it by being a woman and living in a world controlled by
men. Whatever the cause, I know now that there are other dimensions
that should be added to the concept of professionalism, dimensions
that will view teaching as an authentic, moral profession and

incorporate the attributes of womanism. Adding these dimensions
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will help shatter the traditional masculine version of
professionalism that I once had.

Earlier in this chapter, I defined the role of a professional
from Margret Buchmann'’s perspective without explaining that there
was more to her story. I purposefully gave a partial image of
professionalism because I wanted to help my readers visualize the
image I inherited as a beginning teacher. That was perhaps unfair
because Buchmann is not a one-dimensional educator and her article,
"Role over Person: Morality and Authenticity in Teaching" (1986)
provides a vision of professionalism that is not in opposition to
womanism. She suggests that teaching, as a profession, should be
viewed as a moral community where people have conversations, reflect
upon their work, both alone and together, and encourage collegiality
and experimentation by all of the members. Professionalism should
not prohibit teachers from testing their beliefs and practices and
sharing what they learn with colleagues. Teaching is not about
competition and getting to the top of the hierarchy, it is not a
business venture with some teachers and students winning and others
losing. Teaching is about establishing communities, about sharing
strategies, methods and materials, about everyone achieving success
by the end of the school year. This is an image of the profession
that contrasts with my masculine-defined view which stressed the
importance of competition, isolation, pursuit of profit and power
(Laird, 1988).

I did not read this article as an undergraduate student in

teacher education. I would have benefited from Buchmann’s portrayal
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of professionalism and her efforts to connect community, morality
and authenticity - - feminine characteristics -- with the

professional role of a teacher.

It is the teacher's responsibility to coordinate,
stimulate, and shepherd the immature workers in her
charge. Expressive leadership in the classroom must
emanate from the teacher. The austere virtues,
moreover, must be complemented by warmer qualities of
empathy and patience. It becomes clear, then, that the
self of the teacher, her very personality, is deeply
engaged in classroom work; the self must be used and
disciplined as a tool necessary for achieving results
and earning gratification (p. 327-238).

eac :  Mentor and Role Mode

Many women have known the figure of the male
"mentor" who guides and protects his female colleague
tenderly, opening doors for her into the common world
of men. He seems willing to share his power, to
conspire with her in stealing the ’‘sacred fire" of
work. Yet what can he really bestow but the illusion
of power, a power stolen from the mass of women by men.
He can teach her to name her experience in a language
that may allow her to live, work and perhaps succeed in
the common world of men. But he has no key to the
powers she might share with other women. (Rich, 1979,
p. 209)

I remember being very optimistic about being a science teacher.
If I wasn't cut out for a career in research science or medicine at
least teaching would give me the opportunity to be a whole person,
utilizing all of my qualities as a woman, a scientist and an
educator. As a teacher, I would be able to create a niche for
myself, weaving together my personal practical knowledge, my beliefs
and values into a curriculum that would reflect a more meaningful,
personal kind of science education. Somehow my version of science

education would fit into the existing framework established within
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secondary public schools. My personal aspirations as a teacher
would mesh with my professional obligations, and the "dualism" that
I had struggled with as a science major in college would fade into
the background, and become a silenced issue.

This was my idealized vision, one I constructed without much
concern about its fit with the reality of life in public schools.

My introduction to the real life of a teacher during my ten weeks of
"mediated entry" as a student teacher was not about reality. It was
about surviving -- the "sink or swim" approach to learning to teach.
There was not time to reflect on what "reality" was for an ordinary,
experienced teacher. There was only time to plan lessons, prepare
labs, raise rats for dissection, and check stacks and stacks of
papers. For me, student teaching was an "unreal" experience that
provided only a glimpse of the cultural norms and expectations of a
school community. How much could I hope to learn about the role of
a science teacher in ten weeks? How well could my mentors prepare
me for the reality of life as a woman science teacher?

Since my cooperating teachers, my mentors, were all men, they
represented and talked about the role of a science teacher using
their language and their ways of understanding the world. 1In
Windows into Science Classrooms, Kenneth Tobin and James Gallagher
provide an illuminating portrayal of traditional high school science
teachers. Although they do not specifically link their portrayal
with male teachers, their description accurately represents how my

mentors talked about their role.
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High school science teachers emphasize activities
which focus on rote learning of science facts and
algorithms to solve quantitative problems. They are
concerned mainly with covering the course content in
the time allocated. Little concern is shown for
teaching or learning with understanding and the driving
force exerted on the implemented curriculum is external
examinations and teachers test which emphasize recall
of science facts and the solving of quantitative
problems.

Students are placed most often in a situation in
which they listen to the teacher or a peer, copied down
notes or worked from the textbook. Opportunities to
elaborate, evaluate, synthesize, resolve conflict and
reflect on what was being learned were limited.
Laboratory activities usually were not intended to
generate knew knowledge, but rather, they were designed
to confirm knowledge with students following a recipe
to collect data which confirmed content covered earlier
in the course. (Tobin, Kahle, & Butler, 1990, p.
33-34)

The fact that I was a woman was of little consequence because
science was viewed as a "gender-neutral" discipline. In scientific
thinking and the ideal practices of science, the gender of the
scientist is irrelevant.
It is crucial in scientific thinking to formulate

the experimental evidence is such as way that the

experimenter is replaceable. It is even important to

formulate the experiment in terms that make the

particularities of time and space irrelevant: anyone

of requisite skill should be able to repeat the

experiment by re-creating the requisite conditions at

any point in time or space. (Noble, 1992, p. 54)
But in reality, there is only one way of understanding the world of
science, from the male perspective. I was taught how to live, work
and succeed in the common world of men because science education, in
public schools, is a masculine structured domain. Science is an

area of teaching where men have been free to create a niche for

themselves, constructing and defining the discipline to fit their
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conception of scientific truth utilizing their ways of knowing and
doing science. Certainly my male mentors were willing to guide my
socialization into the world of traditional classroom science. If I
followed in their footsteps, modeled my teaching style after theirs,
then nothing would have to change. My colleagues and I would fit
the traditional stereotype:

Most science teachers have a cultural transmission

view of teaching in which the teacher is mainly a

transmitter of information, rules or values. According

to this view, the learner acquires "absolute truth" by

a process of iterative accumulation or absorption.

(Tobin, Kahle, & Fraser, 1990, p. 34)

I could become one of them, a transmitter of masculine defined
scientific knowledge. It would only require my becoming a male
impersonator. Since I had never been taught by a woman science
teacher, or had the opportunity to meet one before 1 began teaching,
I didn’t question the model I was presented and did not resist the
socialization process. I wanted to be viewed as a successful,
effective science teacher; therefore, my best option was to learn
the ropes from my colleagues, who were male, and attempt to acquire
some of their wealth of personal practice knowledge.

As science teachers in the late 60s, we had been given a
mandate: implement more rigorous science courses to improve
American students’ skills and knowledge in science; prepare the best
and brightest to become the new generation of scientists so the
United States can move ahead of the Soviet Union in space

exploration, technology and research; and implement the new

curriculums developed by the leading professional science educators.
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This was not a good time to question the traditional standards and

goals of the institution of science.

Socialization into Science Teaching:
Compelling, Challenging, Intense

A woman's life can really be a succession of

lives, each revolving around some compelling situation

or challenge, and each marked by some intense

experience. (Wallis Simpson, Duchess of Windsor, 1985)

Although my childhood and early educational experiences were
influential in shaping my perceptions of teaching and teachers, they
did not compare to the powerful learning experience I encountered
during my first year as a teacher. My professional socialization
into full time teaching was to be entirely orchestrated by men.
During this process, I would learn to model the values, language,
behavior patterns, and beliefs of my experienced male colleagues and
in time, with their guidance and support, experience a moral
transformation that would solidify my emotional commitment to the
teaching community (Light, 1980).

As a first year teacher, the social group responsible for my
socialization into the science teaching community consisted of seven
experienced male teachers. These seven seasoned veterans had been
in the district for years and were comfortably settled into their
roles and established routines; most had reached the "stabilization
phase of their career" (Huberman, 1989). This all-male science
department had worked as a collaborative group over the years and

had developed a shared set of goals and beliefs about the teaching

and learning of science. When I signed a contract to teach at
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Douglas MacArthur High School, I automatically became a member of
this group. Unlike many new teachers, I was not left alone or kept
isolated. These men, my mentors, were most anxious to have me
assimilate their values and beliefs about teaching and learning.
They were eager to guide and protect me as I learned the behavior
patterns of practicing science teachers.

School administrators expect department members to take care of
their own. It is one of those "hidden responsibilities" that most
teachers are not adequately trained for or given adequate
compensation. As a department, it was in my mentors/ best interest
that I succeed so I could perform the various roles I had been
assigned. If I failed, their image as a department would be
tarnished; their ability to provide adequate mentorship would be
questioned. Although I came to this first job with a personal set
of values and beliefs and biases about the teaching profession, they
were not grounded in practical experience and therefore not so
firmly planted. I was quite malleable as a first year teacher, as I
think most beginning teachers are. So much for me to learn in such
a short span of time. Consequently, I listened to my older, more
experienced colleagues and assimilated their ways of knowing and
doing science.

I followed their lead and taught my classes using the required
textbook and laboratory manuals. I kept pace with my colleagues and
conformed to the weekly routine which included: lecture, seat work,
lab activities, and a test. My mentors encouraged me to work with

the class as a whole group, rather than small group, because that
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was the most effect way to manage student behavior and cover the
content. We primarily worked from the textbook, the published
laboratory manuals and mimeographed sheets. Rarely were the
students involved in small group activities or cooperative learning
experiences because that required excessive use of class time and
time was of the essence.

The pattern was repeating itself once again. I was being
introduced to the "traditions of science teaching” in the same way I
had been introduced to the "traditions of science": from a male
perspective and according to an established, sanctioned, masculine
way of knowing, learning and teaching science. My mentors had been
trained, as I had, to accept the validity of the scientific facts
discovered and recorded by the "heroes" of science and to hold in
high regard the methods that had been used to discover these
"truths,” the invincible scientific method. I did not know how
much I didn’t know. My induction into teaching was, sad to say,
filled with "lies, secrets and silences" (Rich, 1978).

I know now that the models, the theories, the practices of
science are just man’s conception of what nature is and how "she"
should be named. Science is not an entity in and of itself; it is
the activity of scientists (Hubbard, 1990). Scientists determine
the content of scientific activities: what scientific problems will
be investigated, what facts will be discovered, what knowledge will
be used to shape scientific theory. In our culture, scientists are
often regarded as heroes because their work and methods of inquiry

often result in cures, inventions, understandings of the universe
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that have altered the quality of human life (Kass-Simon & Farnes,
1990). People believe that science and scientists can and do
provide a source of knowledge and information that is value-free,
objective, and without political or social bias (The Brighton Women
& Science Group, 1980). We often take for granted the validity of
information and data collected using the scientific method. If the
results are labeled as scientifically proven, the information is
assumed to be true -- an accepted fact.

As a society, we overlook the fact that scientists are humans
beings, like ourselves, and therefore there is a subjective element
to the decisions and choices they make. When it comes to defining
science and naming nature, scientists do not work in a social
vacuum. As professionals, they must compete for positions in the
job markets and obtain funding for their research from organizations
and commercial enterprises that are interested in more than the
pursuit of truth and knowledge - - they are interested in using
science and its technology to make money. According to Sandra
Harding (1991), all scientific knowledge is socially situated and
socially constructed. Scientists and the knowledge they produce
should not be considered impartial, disinterested and value neutral
because science is an abstraction of what scientists observe - -
their selective representation of nature (Hubbard, 1990), their

version of reality.
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My Year as a Male Impersonator

I suspect that I began my science teaching career like many of
my colleagues: assigned to teach a course for which I had minimal
content knowledge and even less common sense experience to support
the subject matter and make it real for my students. Physics, the
most traditional of high school science courses, was one of the
courses I was assigned to teach my first year: a course that I
survived in high school and college but did not grow to love. As a
biology major and a physical science minor, I was not confident
about my subject matter knowledge in physics and, quite honestly, I
had never imagined myself teaching this level of physical science to
a class of seniors. I did not dislike physics, I just never felt
close to the subject matter -- it wasn’t a part of who I was. But
as fate or luck would have it, it would become a part of me.

The head of the science department was the veteran physics
teacher at Douglas MacArthur High School. Mr. S. was the most
experienced teacher in this department, a quiet, soft-spoken man
with a friendly smile and a very traditional brush-cut, popular in
the 1960s. Mr. S. was elated when I accepted the position and
inherited his extra physics class; he wasn’t at all anxious to teach
six sections. We decided that if I came in every day during my
planning period and observed while he taught the class, I would be
able to keep up with him and give my students the same learning
experiences in physics that his were getting. He assured me that by
working together, we could carry out this amazing transformation. I

would become a real physics teacher with true feeling for this
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subject matter. This almost felt like a religious experience! I
was being transformed into the image and likeness of Mr. S. For the
entire school year, I sat in Mr. S's class and became a watchful,
observant student, learning to impersonate his style, his
techniques, his ways of knowing and doing science. He was a
masterful "sage on the stage" - - lecturer, storyteller,
demonstrator, entertainer; skillful in presenting detailed
explanations of the laws of physics, providing the historical
background for scientific discoveries in Physics, and connecting
theoretical physics to students’ everyday lives. I tried to be Mr.
S. even though he was a fifty-five year old man with twenty five
years of teaching experience and I was a twenty-one year old woman
just learning to teach. No one would ever have confused the two of
us.

Although my evaluations that first year were excellent and my
students did not appear to suffer greatly from my inexperience, I
knew that I did not understand physics well enough, or feel strongly
enough, to make the subject matter come alive for my students. I
did not understand how all the electrical appliances in their homes
worked; how jet airplanes were able to get off the ground and stay
airborne, or how scientists were able to calculate the speed of
light and tell the ages of stars. Ripple tanks, volt meters and
ticker-tape cars just did not have the same significance to me as
robin’s drinking cups, dutchmen’s britches and swallowtail
butterflies. It was not that Physics was too difficult for me; it

was that I could not seem to value something that I felt so apart
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from -- the concepts were detached and isolated were not connected
to my experiences and did not appeal to me.

My year impersonating Mr. S. was my first and last attempt at
teaching physics to twelfth grade science students. I learned two
very valuable lessons from that experience. The first lesson was £o
recognize the importance of collegiality and collaboration between
teachers within the profession. Beginning teachers do need help,
support, and guidance. It was my good fortune, at least for the
sake of survival, that Mr. S and the male members of the science
department took their role as mentors seriously and gave me
unlimited support and guidance.

The second lesson I learned was to recognize, at least for
myself, the importance of having a true, emotional connection to the
subject matter I was responsible to teach. I was capable of
teaching physics to my class of high school students that first year
but only by mimicking the behavior and procedures that Mr. S.
demonstrated for me each day. I never deviated from Mr. S's
established routine or tried to be creative and strike out on my
own. I did not have a well of personal practical knowledge and
depth of feeling to draw from to help my students connect physics to
their personal lives.

We do not acquire personal practical knowledge from textbooks
or from performing experiments designed by college professors for
the purpose of verifying well documented concepts. This type of
knowledge is built over time and involves a synthesis and

integration of a variety of knowledge orientations and personal
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experiences. In her work on practical knowledge, Freema Elbaz
(1981) suggests that a teacher’s knowledge is structured and shaped
by five experiential orientations: personal, situational, social,
experiential and theoretical.

o Personal orientation is used to express the self
and give meaning to experiences.

o Situational orientation emphasizes that teachers
knowing is constructed in response to a variety of
situations in schools.

o Social orientation refers to the fact that all
knowledge is socially conditioned and used to
structure social reality.

o Experiential orientation is tied to the
experiences through which knowledge is acquired.

o Theoretical orientation refers to a teacher’s
understand of what theory is and how it will
influence knowledge and knowing in all other
areas. (Hirsch, 1991, p. 101)

When faced with a task or a problem, a teacher will draw upon
these knowledge orientations and use them to guide her practice.
According to Gail Hirsch (1991) a teacher’s personal practical
knowledge is "rooted in experience" (Dewey, 1938) and evolves from
confrontations with experience and from reflection-in-action (Schon,
1983) (p. 99). This form of knowledge is "embedded in a teacher’s
perceptions, understandings, beliefs, insights and images and is
continuously shaped and reshaped by a her/his personal history and
ideological perspectives.

I did not have an in-depth knowledge of physics, theoretically
or practically; therefore, I was incapable of providing my students

with a variety of explanations or examples to help them connect the

concepts of physics to their everyday lives. Physics was not rooted
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in my personal experiences and I had not spent time reflecting on
the practical applications of physics laws and concepts during my
academic schooling. Consequently, the ripple tanks, the voltage
meters and the ticker-tape cars were tools my students and I used to
learn scientific concepts but they had minimal significance or

importance in our lives outside the classroom.

e Cos Apprenticeshi

As I think back to my first year of teaching, I realize now
that there were a number of other lessons of a more personal nature
that I learned from my experiences of teaching physics, of
impersonating Mr. S. for an entire school year, and from being
guided and initiated into the science teaching profession by an all
male-science department.

What comes to mind most vividly about that first year in the
classroom is how little of myself was evident in my teaching
practice. For not only was I following Mr. S. every step of the
way in teaching physics, I was also following another male colleague
as I learned the strategies for teaching Introduction to Physical
Science (IPS). On paper I was qualified to teach physics and
physical science but in my heart I knew I was only going through the
motions, copying what my male colleagues felt to be efficient and
meaningful without really thinking about whether their style and
methods were compatible with my style and philosophy of teaching and

learning as a young female educator.
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This kind of teaching follows the "mimetic" tradition of
educational thought and practice because it "gives a central place
to the transmission of factual and procedural knowledge from one
person to another, through an essentially imitative process "
(Jackson, 1986, p. 117). Within the "mimetic" tradition, the
teacher is considered an expert in two ways. First, she has command
of a body of knowledge or set of skills that can be transmitted to
students. Second, she is knows how to transmit a significant
portion of knowledge to the students (Jackson, 1986).

As a first year physical science teacher, I was not an expert
in either category, the body of knowledge or the know-how. I felt
very inept as a teacher because I was mimicking another person’s
way of teaching and knowing scientific concepts. What I was
attempting to teach was not the science that I had learned as a
child on the farm and in the woods but an abstract, remote form of
scientific inquiry that had little to do with my own personal
experiences, my needs as an educator or my students’ needs as
learners. My vision of good science teaching involved more than
transmitting factual knowledge and laboratory skills. I imagined
that I would be a "transformative" teacher -- "capable of
accomplishing a transformation of one kind or another in my
students” (Jackson, 1986, p. 120). I wanted to provide learning
experiences for my students that would actually bring about changes
in their way of thinking about and doing science. As Jackson (1983)
suggesté, a transformative teacher wants to help students become

better persons, closer to what humans are capable of becoming, not
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simply more knowledgeable or more skillful in the disciplines of
science (p. 127).

When I began my first teaching job, I was twenty-one years old,
single and looked very much like the two young females in the
physics class I was teaching. I certainly did not look the part of
a seasoned physics teacher, nor did my predominantly male physics
class see me as such. What worked for Mr. S., in terms of classroom
style and decorum, was not easy for me emulate. He was a fifty-five
year old veteran teacher, reminiscent of my students’ grandfathers.
And 1 was a twenty-one year old novice who resembled the girl next
door. Teaching a class of intelligent, virile young men was by far
a greater challenge than I or Mr. S. had originally imagined. I
learned, even more quickly than Mr. S., that my male students could
very easily misinterpret my expressions of care and concern for
their learning, transforming my good intention into something more
personal and intimate. I can remember one male physics student in
particular who became quite emotionally attached to me during that
year. He would stay after class, come in for extra help and
volunteer to help with demonstrations. It required careful
foresight and conscientious planning on my part to keep this student
focused on physics instead of on me. I remember feeling anxious
and uncertain about how to present myself as a compassionate, caring
teacher within the boundaries of acceptable, professional decorum.
It is still a dilemma that complicates many teachers’ efforts to

have sincere, meaningful relationships with students. Although I
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must admit that I have less of a problem now that I am older. Aging

does have its advantages.

A Time of Transition
I know I'm in a time of transition, being
somewhere between vaguely and acutely disrupted; I know
the old ways I've lived are no longer adequate and the

new stage of life has not yet emerged. It’'s a painful
yet challenging place to be. (Marsha, From Reflections

- A Woman's Own Journal, 1987)

I think I have been 1in transition ever since my first year of
teaching, "being somewhere between vaguely and acutely disrupted" by
the conflicts, the tensions and contradictions that were part of the
reality of life as a teacher. The set of images I had acquired --
teachers as the dedicated caretaker, the objective professional, the
mentor and role model -- have not eased my disruptions. Instead,
they’ve added to the confusion and the tension because of the mixed
messages they contain. I’'ve found it exceedingly difficult to blend
my three images, to combine them in such a way that there is a
single character to be played, a character that represents who I am
and who I want to be. I am ready to be in a new stage of life as a
teacher, but three conflicting images keep getting in the way,
disrupting my re-visioning.

I continue to struggle with the traditional image of a science
teacher as the professional transmitter of knowledge. My role is
not simply to transmit scientific information: the facts, formulas,
theories, and laws of traditional science, according to a
predetermined time table which coincides with marking periods and

semester exams. The old ways of teaching and learning science as
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portrayed by my male mentors are no longer adequate, they do not fit
my vision of what science education could and should be in the
classroom setting. The "sage on the stage" model for teaching and
learning does not give students an opportunity to become actively
engaged in experimental problem solving, to work independently and
collaboratively with peers and with the teacher to construct their
own meaning and understanding of scientific phenomena, to be a
self-directed learner. I want to relinquish the stage and become a
"guide on the side," a facilitator rather than a provider.

Successful science teaching is more than just imitating
strategies developed by older, more experienced colleagues.
Students need more than just a fact-giver, a transmitter of
knowledge. They need a teacher who cares: cares about the subject
matter being taught, cares about the personal success of her
students, cares enough to speak out and initiate change when the
system is not meeting the needs of students or teachers.

But an unwritten law, a hidden mandate, exists within school
cultures that discourages teachers, especially women teachers, from
being too outspoken, too demanding, too political. At the high
school level, the proper forum for speaking up and making demands is
at the department level. The department is responsible for setting
goals, establishing standards, making decisions about purchasing
textbooks and materials and designing new courses. As a science
teacher, I could not make my own decisions. 1 was expected to be a
team player and abide by the agreed upon norms and standards of the

department. Since most science departments are dominated by men,
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the established norms and standards are well suited to masculine
ways of knowing and being in the world. Women science teachers
often feel and are obligated to play by the rules, to fit into the
existing departmental culture. Sandra Harding (1991) provides this
explanation.

Women feel obliged to speak and act in ways that
inaccurately reflect what they would say and do if they
did not so constantly meet with negative cultural
sanctions. The socially induced need for women always
to consider ’‘what men (or others) will think’ lead to a
larger gap between their observable behavior and speech
and their thoughts and judgments (p. 125).

Let me provide you with a vivid example of how this scenario
gets played out in a school setting. The following story comes from
a journal entry, written by one of the women science teachers in the
storytelling community:

The interaction in our textbook selection meeting
was interesting because several of the men had their
own personal agendas. Which is not why I attend a
meeting. I attend a meeting to gather information --
unless I am asked for my input -- I go with an open
mind, ready to take notes. Most of the men show up
without any writing implement or paper. They just sit
there and posture and offer their most important
opinions. Most of the women, all of the women at the
meeting today, had pencil and paper, ready to write
down anything important that gets said. The
conversation is never directed. A general question is
offered to the group and the men immediately respond.
And then if I offer a comment, I get the glares like
are you butting in or what. I think that is the usual
response. So not wanting to be labeled a "pushy bitch"
over and over again, I withdraw because I don’'t want to
deal with it. Then I don’t get what I need out of the
meeting. I get labeled and lose even more face. So
that is one of the biggest hurdles, you are not
accepted as an equal. A women’s place is to shut up
and listen.

Women science teachers are the minority and the minority does

not rule in the school setting. I was well aware of the



126

consequences of not following the rules or blending in: teaching
assignments requiring four or five different preparations, requests
for supplies and materials ignored or tabled indefinitely,
information about conference and workshops withheld, isolation from
the group. This tactic was frequently used by a building
administrators I worked under. The results were as expected and as
he intended. The teacher involved would eventually ask for a
building transfer, voluntarily retire or leave teaching completely.

Such an unequal balance of power often compels the few women
within the department to seek safety in silence. It is safer for a
woman to go "off" her voice -- modulate the sound, to diminish its
clarity and power-- than to have her natural, transparent voice be
labeled rude, angry, assertive, painfully repudiated (Rogers, 1993).

Reading the following passage from Adrienne Rich’s "Taking
Women Students Seriously," speaks to me about the silencing of women
within male-dominated departments and points out to me how difficult
it is for a woman to think like a woman in a man’s world, and to
speak with authority. Unless you transform yourself into a male
impersonator.

Look at the many kinds of women'’s faces, postures,

expressions. Listen to the women’s voices. Listen to

the silences, the unasked questions, the blanks.

Listen to the small voices, often courageously trying

to speak up, voices of women taught early that tones of

confidence, challenge, anger, or assertiveness, are

strident and unfeminine. Listen to the voices of women

and the voices of men; observe the space men allow

themselves, physically and verbally, the male

assumption that people will listen. Look at the faces
of the silent, and of those who speak (p. 243).
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This is a time of transition for women science teachers. For
centuries women have been defined by others, given labels without
their consent, been written about in words that were not their own.
The old ways of defining and portraying women'’s personal and
professional lives are no longer adequate. The historical image of
women teachers as passive, silent, powerless, voiceless, is a myth,
an untruth. It is a lie that persists because women'’s voices have
not been heard by ears that will take what they say seriously.
Women teachers can no longer allow "others" to make generalizations
about them without challenging the source of information or the
interpretations that are drawn. We cannot let others misrepresent
the professional nature of teaching by presenting a singular image
of what a professional teacher should, an image based on masculine
model which eliminates those qualities of women teachers that most
students and parents desire and seek out.

Taking on the role of a teacher can also be disruptive,
problematic, demeaning, for women as well as men, because of the
subordinate nature of being a teacher. We are identified as
profeésionals but are treated as subordinates, assigned to occupy
the bottom position within the school hierarchy. As subordinates,
we are expected to be submissive, silent and passive because
historically that has been the norm for anyone choosing a career in
a profession labeled "women'’s work." Consequently, it is difficult
for an individual teacher, or even a group of teachers, to change
radically the structure and function of the educational system at

any level. I was able to initiate changes within my own classroom,
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to be a catalyst for school improvement at the building level, and
to actively support creative student teachers and novice teachers,
but I had minimal impact when it came to transforming the discipline
of science or altering the public’s distorted perception of women
and men who teach science. My voice of experience did not have
authority or power outside the school setting. Personal practical
knowledge becomes devalued as it moves up the levels of the
educational hierarchy. The insights and understandings of classroom
teachers are often disregarded as inappropriate forms of data by
researchers and independent documentors because these are embedded
within personal stories of experience. Stories are perceived as
situational, relational and rarely generalizable. Consequently,
the experienced voice of a classroom teacher is not taken seriously
because their personal practical knowledge is considered too
idiosyncratic, subjective and situational.

Susan Laird (1988) suggests that any school teacher, whether
female or male, who forgoes the upward movement into administration
will not be taken seriously, will be treated as "the other, the
defined, the object, the victim" within a school’s social hierarchy
(p. 461). To remain in the classroom, working with children on a
day to day basis, does not fit the masculine scheme of
professionalism. Some current reform efforts, such as those
undertaken by the Carnegie Task Force on Teaching and the Holmes
Group are pushing for a transformation of the teaching profession
into a male model of detached professionalism. A model that

emphasizes those aspect of teaching that are most male-identified:
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the cognitive, intellectual, and technical aspect of teaching to the
exclusion of the affective, intuitive, and artistic aspects of
teaching (Hulsebosch, 1992). A "true professional" should desire to
advance in prestige and governing power, should seek ambition and
accomplishment rather than tend to the work of caring for children,
making connections with parents, building a secure, learning
community within the classroom. If we use male professionals and
business men as templates, the primary goal for a successful
practicing teacher would be to leave the classroom and move upward
into the school hierarchy, into an administrative position
(Feimen-Nemser & Floden, 1986), or to achieve higher status within
the school hierarchy by achieving the position of "career
professional teacher" as outlined by the Holmes Group (1986, p. 37).
Career ambition and single-minded devotion are of primary importance
in the male model of professionalism.

American society aggressively encourages all women

to pursue "real work" - work in the market - place,

work based on the male model that emphasizes

rationality, order, detachment and the pursuit of

profit/power above personal and emotional attachment.

The role of a woman primarily as caretaker and nurturer

is seen as a relic of a best forgotten past. (S.

Freedman, as cited by Laird, 1988, p. 458)

Perhaps the masculine scheme of professionalism is not the
proper model for the teaching profession since school teaching, in
this country, is a major cultural context for childrearing (Laird,
1988). If we exclude the three "C’s" -- care, concern, and
connection -- from the essential attributes of the "real work" of

teachers, we are discounting the importance of love "that is so much

a part of serious and careful thought" (Greene, as cited in Laird,
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P. 460). By giving priority to reason over love, in teaching and
learning, we are neglecting an important fact: that the mind of
every student resides in a body. The body and the mind of a student
need to be cared for and nurtured if intellectual growth is going to
occur within the context of a classroom setting. A classroom is not
just a teacher and her students, it is a "group of persons in a net
of relationships with people who care about each other’s learning as
well as their own" (Shrewsbury, as cited in Laird, 1988, p 460).
Teaching is not about detachment; it is about making connections
with students, parents, and colleagues. It is, as Adrienne Rich
points out, about taking people seriously, teachers and students,
and acknowledging the value and significance of experience,
traditions and perceptions (Laird, 1988).

During my twenty-two years as a secondary science teacher, I
never had a student tell me that what they appreciated most was my
objectivity, my detachment, my business-like approach to working
with students. What they most often said was: "Thank your for
caring about me, for taking time to find out what I needed, for
seeing me as a person and not just a face in the crowd."” The

following affirms my beliefs about the importance of care.
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Letter received on May 20, 1991
Dear Lynne,

We’'ve gone over the results of Marty's paper
with him - your comments and grade. We would like
to thank you for bringing things into focus for
Marty. We're sure that the talk you had with him
was not in vain and will have an impact on him for
a long time to come. Your taking the time to talk
personally with him and your thoughtful
consideration in allowing him to even turn in the
paper have impressed upon all of what we already
knew - - you are not only a fine teacher in your
subject area, you are also a very fair person.

You are a teacher in the true sense in that you

are concerned about the "whole" person. Thank you

for all you've done - - we are appreciative.
Sincerely,

Lynne and Harley
The three "C’s" of care, concern and connection are qualities that I
believe a teacher needs "not merely to exercise, but also to study,
learn, know, and actually teach" (J. R. Martin as cited in Laird,
1988, p. 460).
A woman will need to prize her tenderness and be

able to display it at appropriate times in order to

prevent toughness from gaining total authority and to

avoid becoming a mirror image of those men who value

power above life, and control over love. (Angelou, as
cited by Colford, 1993.)

e-visioning: Look ack w e ‘ Eye
Storytelling is an act of re-visioning; an "act of looking
back, of seeing with fresh eye, of entering an old text from a
critical direction" (Rich, 1978, p. 35). By telling stories, we are
"looking back with a new eye" and putting together a
conceptualization of our personal visions. Our conceptions

represent an authentic reflection, a subjective rendering of the

truth, about the personal experiences we'’ve had and how we feel and
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think about those experiences. The way that we choose to
conceptualize our experience is part of our socialization into a
culture. We learn how to think and feel, even learn what thinking
and feeling are within the context of a social community. For many
people, myself included, it is difficult to find words to express
how we think and feel about our personal experiences. Women in
particular have difficulty describing their personal experiences
because personal ways of knowing and being do not carry weight in
our patriarchal society. If a woman says, "I know this to be true
because of personal experience,"” she is likely to be told: "You
don’t have the authority to make such a claim." You need
documentation, proof, supporting evidence to make such an assertion.

To tell your own story means speaking with authority from
personal experience. It means daring to be authentic, creative, and
self-determined when cultural norms and expectations continually
strive to prevent women from doing so.

Storytelling has given me a way to speak with authority, to put
into words my authentic reflections about the experiences I’ve had,
the cultural beliefs and values I’'ve absorbed, the reality I've
inherited. By telling personal narratives, I am able to structure
my experiences in such a way that hidden meanings become
illuminated. My remembering help the readers interpret and make
sense of the stories I’'ve shared and find whatever connections are
possible between their life experiences and mine. For some readers,
these stories may seem pointless, just women’s talk - subjective,

emotional, and ordinary. But it is precisely because they are
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written in my own ordinary words, told in a voice that represents my
perspective as a woman science teacher, that they need to be told.

Writing about ordinary women's lives is difficult precisely
because "ordinariness" is not considered a valuable, promising theme
for stories in our society. People expect books to be written about
prominent, famous women, not about servants, secretaries, factory
workers, prostitutes, homemakers, teachers. 1 suspect that many
people within the educational research community will have
difficulty understanding why I chose to gather stories about
ordinary women teacher’s lives. Why didn’t I seek out exemplary,
nationally recognized women in the field of science education? Why
ordinary science teachers like me?

When Daphni Patai (1988), author of ilian Women Speak, was
asked "What is the point of writing about these women’s’ lives?"
Why write about ordinary women in Brazil? She replied:

Our task is precisely to move beyond this

question. There are no pointless lives, and there are

no pointless life stories. There are only life stories

we have not yet bothered to consider and whose

revelations (including, at times, those of staggering

ordinariness) therefore remain hidden from our view.

Until recently the prism of androcentrism has distorted

most of our knowledge about women, and the lives of

ordinary women have been seen as unimportant, even

trivial. One cause of this distorted view is that our

image of women has been formed from the representation

of privileged artists and scholars, usually male. (p.

1)

This dissertation study is about re-visioning: re-visioning
for me and for the six women who came together to share stories

about the realities of our lives as women science teachers. By

looking back with a fresh eye and examining the text from our
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critical perspective as women, we hope to transform the public image
of women science teachers, to reveal a version of teachers and
teaching that challenges the cultural norms and expectations and
truthfully and self-consciously acknowledges the ways in which
family, work and political relationship are intertwined with and
mirror each other (Christ, 1980). For women science teachers the
phrase: the professional is personal is political 1is a reality.

It is not a simile, not a metaphor, not an analogy

. It means that women’s distinctive experience as

women occurs within that sphere that has been socially

lived as the personal -- private, emotional,

interiorized, particular, individuated, intimate -- so

that what it is to know the politics of a women’s

situation is to know women'’s person lives. (Catherine

MacKinnon, as cited in Fox Keller, 1989, p. 8)

To understand the professional, personal, political nature of
women’s lives, we must look at the text from the critical direction
of "insiders” who inherited the old text and have been forced to
deal with the tensions and conflicts inherent in the stories and
myths it contains. In the chapters that follow, I will be sharing
with you our collective interpretation- of the text: the images of
teachers and teaching that we have absorbed during our socialization
into the teaching profession, the tensions and conflicts that
continue to arise whenever our version clashes with society’s
version, and how it has been possible for each of us to alter the
"etchings," to resist the social forces that try to shape who we are
and limit what we can do.

This old text needs revisions. The stories it contains and the

traditions it perpetuates do not present the multiple versions of

reality that exist. As a researcher and a woman, it is my
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responsibility to write a new chapter for this text, to alter the
story in such a way that the untold truths about women teachers will
be brought out in the open. This is a challenging task, finding the
right words to describe a set of experiences that very few authors
have chosen to write about. This is a dangerous undertaking, a
clear and direct risk, because I am choosing to take seriously my
own and my colleagues’ experiences as women. It is a risk to act
and react, to speak out in an authoritative voice and break a
culturally imposed vow of silence. Speaking authentically, openly
and honestly "flies in the face of woman's appointed definition and
prescribed way of living" (Baker Miller, 1986). By speaking out as
a woman, I am making what Adrienne Rich (1987) calls a "quantum
leap,” a leap in which I am "imagining a future in which women are
powerful, full of our own power, the power to create, the power to
think, power to articulate and concretize our visions" (Rich, p.
271-272).

I am making this leap: recognizing that women’'s ways of
knowing and explaining the world are valuable and powerful, even if
they are not valued by most of the powerful institutions within our
society, envisioning a world in which women can "act and react out
of their own being" (Baker Miller, p. 113). I must make the leap,
take the risk, because to do otherwise would simply perpetuate the
myth that characterizes women teachers as passive, submissive,

silent and voiceless.



CHAPTER IV

STORYTELLING - A PRACTICE OF COURAGE

Speaking One’s Mind by Telling One'’s Heart

To learn this practice of courage women need time
and space to breathe freely, to be vulnerable, to speak
honestly with one another. This means having time in

the structure of our work -- as teachers -- to engage
in this kind of connected relationship. (Rogers, 1993,
p. 291)

It takes courage to speak truthfully about one’'s own life. It
takes courage for a woman to speak with authority about her personal
experiences and to reveal the "true I" that has been carefully
hidden and silenced. As a young girl, I learned that it was not
always wise to speak my mind, to reveal what was deep within my
heart. Especially if the words that were spoken challenged the
beliefs and biases of the patriarchal culture that acquired me. I
was taught to respect my elders, to be seen and not heard, to
obediently follow school rules and church doctrines, and to never
talk back to an adult. Any attempt, on my part, to alter these
expectations was met with painful, stinging words of reprimand.
Nothing was more demeaning to me, and exceedingly effective in
changing my behavior, than a severe "tongue-lashing" by someone in a
position of authority. And so I learned to repress my inclinations

to be bold and spirited, courageous and outspoken, speaking my mind
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only when I was in the company of female friends I could trust. I
consciously elected to "go off my voice" whenever I felt my
opinions, values and beliefs would conflict with the established
norms within my social setting. The "real I" could easily be
camouflaged, concealed, if I modulated my voice and put on a mask,
preventing people from seeing my face and knowing what was in my
heart.
The world knows us by our faces, the most naked,

most vulnerable, exposed and significant topography of

the body. When our caras do not live up to the "image"

that the family or community wants us to wear, we

experience ostracism, alienation, isolation and shame.

To become less vulnerable to our oppressors, we have

had to "change" faces, to acquire the ability, like a

chameleon, to change when the dangers are many and the

options are few. (Anzaldua, 1990, p. xVv)

For years now, I have been trying to find the courage to stay
"on my voice" and discard my mask even when my words and facial
expressions are not welcome and my message is not taken seriously.
It is so much easier to compromise: modulating my voice, speaking
softly and unassertively using carefully chosen, neutral words, so
that colleagues and acquaintances will not take offense or be
shocked by the intensity of my emotions and the assertiveness of my
inner feelings, hiding behind an expressionless face that does not
reveal the courageous, assertive woman within. I often feel like
I'm waging a mental battle with myself to speak or not to speak, to
let my natural voice be heard or keep it muffled and disguised, to

expose my natural face or keep my "intersubjective personhood”

(Anzaldua, p. xv) hidden from the world.
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I'm finding, as I get older and more courageous, that going
"off my voice"” and wearing a "mask" is no longer a comfortable
alternative and certainly does not help discourage the myth that
women are silent, passive, voiceless and faceless. Perhaps Carolyn
Heilbrun (1990) is right when she states, "Acting to confront
society’'s expectation for oneself requires either the mad daring of
youth, or the colder determination of middle age" (p. 118).

In my youth, I was not daring and courageous, not "mad" enough
unfortunately, to confront society’s expectation of me. But now I
am middle aged and coldly determined to create a new story. A story
that comes from the hearts of women, a narrative that strips off the
masks that hide women’s real identities as courageous, professional
leaders. With this story, we will be "making faces" as women
science teachers, faces that represent our real personas. "Making
faces" is Gloria Anzaldua’s (1990) metaphor for constructing one'’s
identity. "You are the shaper of your flesh as well as of your
soul; the one who invents herself or himself" (p. xvi).

This dissertation is my practice of courage, a determined
effort to help myself and other women science teachers stay on our
voices and speak our minds. As a group, we came together in good
company as a community of storytellers, mnot only to find and use
our natural voices but also to create a set of "faces" that would
represent the multi-layered identity of a woman science teacher.

We discovered that it was not too late to recover our courage, to
rediscover our natural voices, to construct our identities. What it

required was: "time and space to breathe freely and to speak
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honestly with one another" about the realities of our lives as women
(Rogers, 1993, p. 291). By talking to each other, telling our life
stories, sharing our ways of knowing, analyzing the language that
has lied to us, we began the slow process of transforming the
culture we inherited and finding new ways to lead our lives.
Having the opportunity to talk about one’s life,
to give an account of it, to interpret it, is integral

to leading that life rather than being led through it.
(Lugones & Spelman, as cited in Chambers, 1992, p. 1.)

a e s b Ou ve
Stories are about interconnections -- connections

between my life and someone else’s; between the past

and present; between the stories of our lives and the

stories of our teaching; between the larger narratives

which make up life. These connections make up stories

our lives tell. (Chambers, 1992, p. 15)

Storytelling is part of the daily lives of teachers. As a
group, we share a myriad of stories. It is the most common way we
communicate with one another about our evolving, personal, practical
knowledge. Telling stories, sharing experiences of daily life, is
how we make connections with one another and are able to build a
feeling of community and shared purpose. Teachers’ stories are part
of the living conversation of a school community and sharing them is
a natural way for teachers to enter into one another’s lives. When
a teacher shares a story, it is a "password" into an inclusive
community of school folklorists, and known only to those who belong
to the same social horizon (Casey, 1993). The personal experience

stories teachers share and pass on from one generation to the next

are a form of folklore. This unofficial, informal, idiosyncratic
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knowledge that teaching colleagues share, as they go about their
daily work of teaching, is a force that links teachers together as
members of a common social group. Teachers are likewise bound
together by geographic location, their commitment to the teaching
profession, their interests in helping children learn and often by
gender and social class. The folklore of teachers, referred to by
Shubert and Ayers (1992) as "teacher lore," is a means of
identification which reveals the common threads that weave together
the practical life experiences of teachers and highlight the
knowledges and ways of knowing they share and understand.

For many teachers, especially women science teachers, time and
space for breathing freely, speaking honestly, and sharing stories
with women colleagues are not part of the structure of schools. It
is not unusual for a woman science teacher to work in a department
with all male colleagues and have limited contact with other female
teachers in the building. Schools are designed to isolate teachers
from one another. The classroom walls act as boundary lines marking
off each teacher’s territory within the school building. For the
most part, teachers spend their teaching hours within their
classrooms; perhaps venturing out during their half-hour lunch break
or during their planning period. Even if two teachers share a
classroom, there is rarely time for breathing and speaking let alone
sharing stories in the three to five minutes of passing time between
classes. Life in a high schools is a whirlwind of students coming
and going; a new flock descending upon each teacher with the ring of

the bell. In "The Persistence of Privacy: Autonomy and Initiative
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in Teachers’ Professional Relations," Judith Warren Little (1990)
suggests that the organization of space, time and tasks for teachers
seriously hinders their ability to have meaningful conversations
about their stories of teaching.

The stories that teachers share are often told indirectly and
informally during moments between classes, over lunch, or during
extra-curricular activities after school hours. It would be more
accurate to call these brief exchanges of information "snippets -
little clipped versions of teaching and learning" (Schubert & Ayers,
1992, p. 12) in progress rather than stories since they are often
incomplete, fragmented, and lacking the traditional elements of a
story: time, place, plot and scene (Connelly & Clandinin, 1990).
Rarely does a teacher have the time or the space to retell and
expand one of these clipped versions of personal experience,
consequently, the significance of these snippets of knowledge are
left unexplored, their underlying meaning unrevealed. In many
schools, there is not a private space, risk-free setting for two or
more teachers to share their knowledge, raise questions, and examine
current pedagogical strategies. The faculty lounge, staff lunch
room, even a teacher’s classrooms can resemble a busy hotel lobby; a
constant stream of people in and out asking questions, making phone
calls, looking for lost items, catching up on the latest bits of
news from the morning new cast or local paper. For a teacher to
become a reflective practitioner, the setting has to feel safe and
she must trust that her colleagues will be supportive and

non-judgmental if conversations are to take place.
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As a classroom teacher, I felt a need to make connections on a
daily basis with my teaching colleagues. I wanted to form
collaborative relationships with my colleagues and felt that I
should take the initiative to share my ideas, ask for advice and see
how their classes were progressing. To accomplish this, I would
purposely leave my room between classes to share tidbits of
information with other teachers, even if we only had time for a one
minute conversation. Throughout my teaching day, I fought against
the inherent isolation by spending my planning period and my lunch
period in the faculty lounge or media center so I would have an
opportunities to interact with my colleagues. Although this
satisfied my need to communicate and exchange information with other
teachers, the school setting was not always a safe and secure place
to share personal stories about my life and my teaching with other
women. "Women's talk" is often misconstrued or misinterpreted when
overheard by others, especially if the conversations deal with
issues of sexual harassment, conflicts with teaching colleagues, or
difficulties with students and parents. I frequently went to school
an hour early and left an hour late just so I would have
uninterrupted time and a secure space to talk with women colleagues,

who were not members of the science department.

The Design of the Study:

W Sto s

Empowering relationships develop over time and it
takes time for participants to recognize the value that
the relationship holds. Empowering relationships
involve feelings of "connectedness" that are developed
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in situation of equality, caring and mutual purpose and

intention. (Hogan, as cited in Connelly & Clandinin,

1990, p. 4)

Women science teachers have rarely been the subject of
educational research studies; their knowledge, insights, experiences
and contributions have been overlooked and often ignored in
descriptive accounts of science education. As a group, their voices
have not been heard; their stories have not become documented as a
part of the knowledge base for teaching. A variety of reasons have
been offered to explain why teachers stories’ are often ignored and
excluded from data. Why are the stories often discounted or
considered less important than other forms knowledge?

Judith Warren Little (1990) suggests that some educational
researchers denigrate storytelling because it appears as a weak
substitute for more rigorously structured collaboration about
teaching practice. From these researchers’ perspectives:

. teachers use stories to gain information

indirectly when they are confronted with powerful

occupational norms that suppress more instrumental

forms of help-seeking. Such stories have been

characterized as offering only incomplete accounts of

subtle performance, exacerbating rather than relieving

the endemic uncertainties of the classroom. To the

extent that stories comprise no more than a litany of

complaints, they may act to inhibit analysis and

inventiveness, and by placing a premium on the concrete

details of daily classroom life, stories act as a

reinforcer that sustains a conservative and

present-oriented perspective. (p. 514)

Susan Threatt (1989), a classroom teacher and researcher,
provides quite a different explanation for why teachers’ voices have

been silenced and their stories dismissed. First, she contends that

"the traditional, positivist philosophy of knowledge sets up a
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hierarchical continuum which places the basic science theory at the
top and an applied science of doing at the bottom" (p. 6). Since
the educational research community tends to adhere to this
philosophy, those who are at the top, the theoretical researchers,
are generally viewed as more intelligent and therefore better able
to tell the "truth." The practitioners, the classroom teachers, are
at the opposite end of the spectrum; consequently, they are not
expected to speak, nor are they listened to by those at the top.

Second, Threatt cites the historical connection between
classroom teaching and women'’s roles in our society as a plausible
explanation for public silence among women teachers. Historically,
there has been a defined range of acceptable behavior for women,
including teachers, that is clearly linked to gender stereotyping.
Women are expected to be passive and subordinate in public settings,
to receive their knowledge from others, in contrast, men could
actively speak, think and create knowledge for others.

The third explanation is based on her belief that "until
recently, there has not been any attempt to develop or explain an
epistemology of practice, or how teachers come to know in the
classroom"” (p. 7). Practicing teachers do their own form of
research when and while they are teaching, but much of this form of
problem-solving, spur-of-the-moment research occurs within the mind
of the teacher and is not verbalized to others. It has been and
continues to be difficult for outside researchers to collect data

about teachers’ personal practical knowledge of teaching.
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The fourth factor that contributes to the silencing of teachers
is "the constraints of public schools. The lack of time, the volume
of paperwork and the number of students impinge upon a teacher's
time to reflect as well as communicate"” (p. 7). Because of these
constraints, many classroom teachers do not talk about their
teaching practices, nor are they encouraged to express their
opinions or voice their concerns outside the school setting. At
times, it is risky for an individual teacher to stand up and be
heard.

The explanations offered by Judith Warren Little and Susan
Threatt were especially important to me as I conceptualized a plan
for a collaborative research study with classroom teachers. If I
expected women science teachers to participate actively in a
storytelling community, I would need to alter or eliminate those
factors which have historically kept teachers silenced and
storyless. Nel Nodding'’s (1986) advice was helpful as I thought
through this dilemma and struggled with how to cultivate an
empowering relationship between the participating storytellers and
me. She suggests that, ". . . we approach our goal by living with
those whom we do research within a caring community, through
modeling, dialogue, practice and confirmation" (p. 502). P. Hogan
and Nel Noddings also highlight the "necessity of time,
relationship, space and voice in establishing a collaborative
relationship in which both researcher and practitioners have voice”

(as cited in Connelly & Clandinin, 1990, p. 4).
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What does an "empowering relationship" look like in a research
setting? What kind of methodology fosters care, concern and
connections within a researcher-participant relationship? I found
the answers to these questions in several research studies conducted
by feminist researchers who were using methodologies that were
"voice centered and relational" in approach and firmly grounded in
girls’ and women’'s lives and ways of knowing.

In a Different Voice (Gilligan, 1982), Making Connections
(Gilligan, et al., 1990,) and Women's Ways of Knowing (Belenky, et

al., 1986) were three influential research studies I read early in
my doctoral work that pushed my thinking on how to empower girls and
women to talk with courage about their life experiences. Their
approaches entailed "listening to girls and women as authorities
about their own experiences and representing their voices in a
written text" (Rogers, 1993, p. 267). The relationship was
empowering for the participants because they were given the freedom
to speak their minds and to have their words, their interpretations,
represent the truth within the written study. The work of these
women researchers gave me the confidence and the support I needed to
break away from tradition and envision a more feminist approach to
research within the context of science education.

As I began to think more seriously about feminist approaches to
science and to research, I discovered the work of Evelyn Fox Keller
(1985), Ruth Hubbard (1990), Sandra Harding (1991) and Ruth Blier
(1991). What an amazing revelation! How exhilarating it was to

read their critiques of science and scientific research and to
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recognize that their ways of knowing were so closely aligned with my
own. These feminist scholars and scientists have been my
"authoritative female interlocutors” (deLaurentis, 1987). Their
perceptions, theories and beliefs seemed to match and validate my
own. These researchers and authors, with whom I feel a close
personal connection, have been my mediators,'helping me interpret my
experiences in the world of science and find ways to challenge the
traditional view of science and science education. As female
authorities in the field of science, they empowered me to take a
stand and create a research study that would broaden our conception
of science education to include the perspectives and insights of
women who traditionally have been silenced.

In their work on narrative inquiry, Michael Connelly & Jean
Clandinin (1990) emphasize the importance of teachers finding their
voices and exploring their beliefs about teaching and learning
within a community setting. Although "voice is meaning that resides
within the individual, the struggle for voice begins when we try to
communicate meaning to someone else" (Britzmann, as cited in
Connelly & Clandinin, p. 4). In d481gning this study, I felt that
women science teachers would welcome an opportunity to share their
personal experiences and explore their sense of self in a supportive
storytelling community with other women. Certainly the composition
of the group would play an important part in our efforts to
establish a caring community that wyould encourage serious,
thoughtful reflection about our liJes as women, as scientists, as

teachers. I relied on my own intuition and recommendations from
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friends when I invited a select group of women science teachers to
join this community of storytellers. As the organizer of this
study, I did have twinges of fear and some anxious moments before
our first group meeting. My greatest fear was that I had
inadvertently brought together individuals who might not value other
women'’s experiences and ways of knowing or would be fearful of
exposing their own inner-thinking, their inner voice to teachers
working in their own district. I was also concerned about how long
it might take the group to establish feelings of connectedness and a
shared sense of equality between all of the women, regardless of age
or years of teaching experience.

The storytelling that occurred during our group and individual
conversations involved stories that are categorized by folklorists
as "personal experience stories." According to Sandra Stahl (1983),
a personal experience story is a "first person narrative composed
orally by a teller and based on real incidents in their lives" (p.
268). The raw materiai for these stories arise from the experience
of daily living and become "story worthy" and therefore "meaningful”
to both the teller and the listener when they have cultural and
social significance to those involved in the storytelling community
(McConaghy, 1991). Our personal experience stories provided
opportunities for us to enter into each other’s lives because we had
time and space to explore the plots, the settings, the characters,
the incidents that were meaningful in the context of our lives as
science teachers and women. The stories were more than just the

retelling of a particular incident or observation. They had an
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emotional dimension that drew us into the stories and involved us
personally, stimulating our imaginations and our memories
(McConaghy, 1991). By blending together our personal experiences
and images with the story being told, we were able to connect the
story to our own lives in ways that helped us to learn about
ourselves and to think about our own experiences in new ways.
Stories allow us to enter empathetically into

another’s life and being - - to join a living

conversation. In this sense it serves as a means of

inclusion, inviting the reader, the listener, writer,

or teller as a companion along another’s journey. In

the process, we may find ourselves wiser, more

receptive, more understanding, nurtured, and sometimes
even healed. (Witherell, et al., 1993, p. 5)

n_Inclusjve Communit m o

Throughout my teaching career, I had to actively seek out women
teachers and staff members with whom to share my personal stories.
Although my male colleagues and I would frequently exchange snippets
of information about the joys and sorrows of teaching, I needed the
"good company" of other women in order to speak my mind and tell
stories from the heart. In particular, I valued conversations with
other women science teachers because we shared a common set concerns
about science teaching and learning. Because of my own beliefs and
biases, I designed this dissertation study around an inclusive
community of women storytellers because I felt we could be more
courageous, outspoken and honest in the good company of supportive
women science teachers. Marni Pearce (1993) provides an image of an

ideal inclusive place:
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Inclusion

Inclusion is not ‘us and them’
or even ’'you and me.’

It is a smile of recognition, a reassuring touch,
a sense of genuine belonging.

It is a place where souls can meet
and share and experience

and lives can intermingle.

It is identity.

It is acceptance.

It is a haven for all.

Take my hand;
We can go there together.

Our storytelling community became such a place. A place where
we could meet, share, experience and intermingle. It was a place
where our "women's talk" was accepted and respected; where women'’s
stories and ways of talking were the dominant discourse; where new
narratives of women’s lives emerged as we exchanged stories and talk
collectively about our ambitions, possibilities, accomplishments.
Over time, our storytelling community became a source of
empowerment. We provided support and encouragement for one another
and shared with one another insights, skills and strategies for
dealing with problematic situations and dilemmas. Together we
created a collective sense of power and authority. It was an
exciting revelation for all of us.

Carolyn Heilbrun’s (1990) book, Writing a Woman'’s Life,
convinced me that I made a wise decision in keeping the storytelling

community exclusively female. According to Heilbrun:
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. female narratives will not find their way

into texts if they do not begin in oral exchanges among

women in groups hearing and talking to one another. As

long as women are isolated one from the other, not

allowed to offer other women the most personal accounts

of their lives; they will not be part of any narrative

of their own (p. 46).

Although I think it might be possible for female narratives to
emerge from gender-mixed storytelling communities, I know that many
women will not risk telling a personal experience story for fear of
being "put-down" by a sarcastic male colleague or administrator.
Women have the impression, and often justifiably so, that men are
unable or unwilling to take them seriously. This is especially true
in situations where women are greatly outnumbered by men, as is the
case in most science departmental meetings. This is not to say that
women never share personal stories with men; however, if they do it
is because they have a close bond with that individual and have
developed a relationship of care and equality.

Margaret Yocum (1985) contends that finding women’s personal
narratives does not depend on physical location or sexual
exclusivity. It depends on:

. a mode of social interaction, a space where

none need fear ridicule or embarrassment, where

participants feel they all share several bonds, where

narratives emphasize those bonds, and where each

participant is seen as equally capable of and willing

to contribute personal information (p. 52).

At one point during this study, I asked the women in the
storytelling community how they felt about our group being
exclusively female. Their‘responses support the value of creating

space for women to tell their stories. Time, relationship, and

space are required for their real voices to emerge.

e o ae ]
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I think having all women in our group was
essential, otherwise we would not have been as open to
discuss some of the issues we did. We had a very
relaxed atmosphere that was never judgmental or
critical. We were free to talk about anything. I
think having men in the group may have steered
conversations in the wrong direction, or may have made
comments seem competitive. (Marie, Journal Entry,
1993)

We have a hard time in our department with a
couple of the men. We want to be real honest and talk
about the curriculum and air our feelings and
frustrations. But we can’t have that discussion
because several of the men get very defensive and
automatically think we are judging them. They have
trouble thinking about the curriculum or departmental
issues as ours instead of mine. (Marie, Group
Conversation, May 1993)

It was really comfortable and supportive and the
fact that we were all women was significant because we
were not here to prove anything. We weren’t out here
to compete and did not look at each other critically.
Whatever anybody said was of equal value, no more
important that anybody else. Just because someone had
more years of experience, than someone else. There was
no difference, we were just bringing our experiences
together to share, no matter where or how it happened.
(Jasmine, Group Conversation, May 1993.)

I think we’ve touched on this before, the
difference between how men talk in a group versus how
women talk in a group. Men tell a story and if someone
interrupts them, they wait. They don’t hear what the
other person says, they just continue right on from the
comma. It is always a "prowess," like wasn’'t I good.
Whereas, women relate better to relational kinds of
discussions and I think that is probably why support
groups ever got started. (Sarah, Group Conversation,
May 1993.)

Establishing a Community of Storytellers with

Un et
Until I moved to California in August of 1992, I had never set
foot inside a secondary public school in California, nor had I

spoken to any women science teachers about science education in
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their state. 1 just took for granted that teaching science in
California was comparable to teaching science in Michigan and that
many women science teachers were experiencing the isolation and lack
of voice that I had experienced as a classroom teacher.

When I proposed to establish a collaborative storytelling
community in an unknown state with unknown women teachers, I made
another one of those "quantum leaps" -- imaging that I had the power
to bring a diverse set of women teachers together and collectively
create through storytelling a new image of science teachers and
science teaching (Rich, 1979).

Prior to moving to California, I had completed a brief pilot
study with a group of four women science teachers in Michigan.
Establishing a time and a space for these women to talk about their
lives as t<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>