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ABSTRACT
The gender gap in achievement in science continues to plague science educators
in the United States (AAAS, 2001). Strategies to close this gap have defined the problem
in terms of girls’ lack of interest or their inability to survive in science classrooms.
Recent feminist scholarship has re-centered this problem of gender inequity not
on girls, but on the nature of science and how it is taught in schools (Birke, 1986; Parker,
1997). Lesley Parker (1997) argues that it is schools that need to change and recommends
a gender-inclusive science curriculum for schools.
My dissertation argues for a new framework and research agenda for
understanding the relationship between gender and science in schools. My study
examines the gender dynamics of how unequal gender relations are negotiated, resisted
and sustained in the context of a second grade science classroom.
In examining both practice and discourse within the gender dynamics between the
boys and the girls in a science classroom, I found that the boys positioned the girls as
their assistants, as incompetent in science, as weak in contrast to the boys, and in need of
the boys’ help and protection. These discourses functioned to create and sustain unequal
gender relations in the classroom. The girls responded in paradoxical ways to the boys’
positioning of them. They resisted the boys by: a) ignoring them; b) using a domestic
discourse to negotiate/gain more power; c) appropriating teacher authority; or d) using
sexuality to embarrass and silence the boys. The girls also deferred to the boys as experts
in science. In these ways, the girls themselves contributed to maintaining unequal gender
relations in the classroom.
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I found that the classroom context is a site of struggle for both boys and girls as
they seek to secure a place in the social hierarchy of the classroom. For the boys,
masculinity is strong and powerful yet fragile and vulnerable. The girls struggle in
holding multiple images of femininity. In this way, this classroom is a reflection of the
struggle of masculinity and femininity in the larger American society and culture.
Examining gender dynamics through positioning and negotiation for power in a
science classroom has implications for teaching science in elementary school.
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CHAPTER ONE: GENDER AND SCIENCE EDUCATION

The Gender Problem in Science
Despite improvements in girls’ academic achievement in science, a gender gap
continues to plague science educators (Baker, 2002). Fewer women than men choose to
study science in higher education and even fewer women go on to choose careers in
science especially in the physical sciences (AAAS, 1993, 2001). Over the last decade, a
variety of strategies to close this gap have been proposed—including ways to encourage
girls to take more science classes, providing scholarship programs, mentoring programs,
and special programs for girls. These strategies have focused the problem on girls’
interest or survival in science classes and careers. However, simply improving access for
girls in science has not solved the problem (Shaw, 1995; Walkerdine, 1998).
The strength of this strategy in giving girls more opportunities to do science is
that girls have had more access to study science in small all-girl settings, but as I will
argue in this paper, simply providing girls access does not solve the problem. In addition,
by focusing solely on girls these programs perpetuate the myth that girls don’t have what
it takes to do ‘real’ science, and thus require special programs designed for them.
Recently science educator and researcher Lesley H. Parker (1997) has argued that
the problem of gender inequity and science education does not lie with girls but rather
with the definition of science itself and how it is taught in schools. She reports that
schools teach science as ‘objective’ and rational knowledge in opposition to more
‘subjective’ and emotional ways of knowing and that this framing may exclude most girls
and some boys. Parker’s work was influenced by the feminist critics of science who
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argued that science is gendered and that science instruction needs to take into account
multiple ways of knowing including emotion, intuition, imagination, and creativity
(Berman, 1992; Keller, 1985; Kelly, 1985; Harding, 1998; Haraway, 1988; Rose, 1983;
Rosser, 1989; Schiebinger, 1987).
Parker (1997) theorized a gender-inclusive science curriculum for schools, one in
which the image of science begins to change and becomes more pluralistic. A genderinclusive science education in schools according to Parker, would place together
orientations to science that have traditionally been posed by the culture in dichotomous
terms (‘objective’ and ‘subjective’) (1997, 2002). (By ‘objectivity’ in science I mean the
separation of the subject from the object and detached observations. By ‘subjectivity’ I
mean no separation of subject and object, involvement and participation, contexualization
and listening in order to understand (Haste, 1994)). As a result, Parker described a
science education for schools which:
a)
b)
c)
d)
e)
f)
g)
h)
i)

is holistic as well as atomistic;
includes order as well as law;
illustrates mutual respect and interaction as well as domination;
describes a non-hierarchical continuum of difference as well as dichotomy and
polarization;
shows involvement as well as detachment;
requires understanding as well as predicting;
develops empowerment through understanding as well as power to
manipulate;
is about broadly defined as well as highly specialized scientific knowledge;
describes scientific knowledge contextualized in history and contemporary
society as well as ahistorical and decontextualized scientific knowledge (1997:
195).

In this model, a gender-inclusive science education in schools would promote
diverse ways of thinking and doing science that would be embedded in the curriculum,
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the pedagogy, and assessment strategies. Teachers would be encouraged to use
instructional strategies and assessments to address the diverse ways that students learn
(1997:197).
Strengths of this gender-inclusive perspective are that it acknowledges that
students acquire science knowledge in multiple ways and that culturally defined
orientations in science (‘objective’ and ‘subjective’) are not presented in opposition to
each other but rather as complements of each other. Weinrich-Haste cautions however,
that because of the deeply rooted dualism in Western culture, this “emerging more
holistic, less controlled conception of rationality has often been mapped onto the gender
dichotomy” (1986:129). Parker (1995) agrees that science knowledge in some theoretical
models has become ‘gender-coded.’ In Western culture, the culturally defined ‘objective’
ways of knowing in science have often been equated with what is defined as ‘masculine’
and culturally defined ‘subjective’ ways as ‘feminine.’ The tendency is to assign these
orientations to boys and girls respectively, which as Helen Haste warns is an incorrect
assumption since boys and girls are capable of doing both ‘feminine’ and ‘masculine’
science (Haste, 1994).
My research will show that the girls and the boys, in one elementary science
classroom, use both ‘masculine’ and ‘feminine’ orientations in doing science and that
these are not sex-linked. I will address this issue in more detail in chapter three when I
discuss the children’s orientations to science.
It is important to note at this point how I am using terms such as sex, gender
identity, masculinity and femininity. By sex I am referring to biological matters (Paechter,
1998). A person’s sex is generally taken to be a biological fact determined by the outward
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appearance of genitals. However, even how we understand this distinction has been
challenged by current feminist theory. Carrie Paechter (1998) argues that sex
determinations are made from a male-oriented perspective and this contributes to
Western cultural views of femaleness as ‘other’ or ‘less than’ maleness. She points out
that when a baby is born and a penis is present, the baby is named a male and when the
penis is absent; the baby is named a female. In this way, femaleness is often treated as
‘absence’ rather than the presence of a vagina as the marker of femaleness (Kessler &
McKenna, 1978).
Biologist Ann Fausto-Sterling (1987, 1989) arguing the same point but from an
embryological perspective points out that our knowledge of the development of male and
female sex organs is not equivalent and that female development is generally treated as
occurring simply due to the lack of male hormones (Paechter, 1998: 41). She argues that
the influence of maternal hormones is largely ignored despite evidence that estrogen can
feminize cold-blooded vertebrates such as fish (Fausto-Sterling, 1987, 1989).
By gender identity I mean how people understand themselves as male and female.
This may be the same or different than their gender assignment at birth based on physical
characteristics. Children begin to identify themselves as gendered individuals by the age
of three (Paechter, 1998; Kessler & McKenna, 1978). I use masculinity and femininity in
referring to the behaviors of individuals who have a particular assigned gender. These
behaviors will vary between cultures (Kessler & McKenna, 1978; Nicholson, 1994;
Money & Ehrhardt, 1972; Whitehead, 1981).
In the next section, I introduce the relationship of ‘doing gender’ to ‘doing
science’ and describe how different scholarly traditions have studied gender in this
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context. First however, I would like to establish how I understand ‘doing science’ in the
context of a second grade classroom.
The following science activity is an example of what I mean by boys and girls
‘doing science’ in a second grade classroom. 1 The pedagogy in this scene is consistent
with national science education reform practices that characterize science learning as
‘hands-on.’ Science knowledge does not come from the objects themselves but from the
ideas that are generated by the individual in interaction with and use of objects
(American Association for the Advancement of Science 1993, 2001; National Research
Council 1996, 2000). 2 This way of teaching science encourages interaction and
conversation between the classroom teacher and the students and between the boys and
the girls.
In this scene you will see social interactions between two students, Jessica and
Howard, between the children and the classroom teacher, and between the children and
the object of their study, the tadpoles. These social interactions and the meaning that the
children make of these interactions are clues to gender dynamics in this science
classroom.

Science Activity: Observing Tadpoles

1

2

All of the children’s names and all proper nouns have been changed to pseudonyms.

These professional documents describe science in elementary school as an active process of
learning where teachers build on students’ prior knowledge through inquiry-based questions to
help students learn science concepts with deep understanding. Children are encouraged to “mess
about” with objects (Hawkins, 1974), exchange ideas with peers, and use their own questions for
further exploration of puzzling phenomenon (Duckworth, 1990, 1996).
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One of the science projects of the day was to see if the tadpole in the aquarium in
the second grade classroom was the same as or different than the tadpole in the fifth
grade classroom. I have joined Jessica and Howard as they complete the teacher-directed
assignment.
In this first scene, you will notice that Jessica and Howard express different ways
of trying to get the tadpole to stay still so that they might observe it. Jessica talks to the
animal and asks it to stay still. Howard uses a spoon to try and restrain the animal, all the
while not wanting to harm it. Howard calls the tadpole a ‘him.’ 3 You will also notice that
Jessica asks Howard to not touch the tadpole.
Jessica: Oh this is so cool. To the tadpole: Can’t you stay for a minute?
Jessica to Howard: Don’t touch it.
Howard: I’m not. I’m just going to …watch.
Howard uses his spoon to try and get the tadpole to be in one corner of the dish.
Howard: You can see his tail wiggling around.
Howard: I need to see him sideways.
Howard wants to draw the tadpole and he tries using a number of tools, spoons
and the hand lens to get the tadpole positioned sideways.
Howard: I don’t want to squish it.
Howard: I’m going to try and use this spoon.
The tadpole moved away from Howard’s spoon.
Howard: He’s smart.
In the second part of this science activity, the children move on to the fifth grade
classroom and find that there are two tadpoles in that classroom. Howard further
differentiates the tadpoles by saying that one tadpole is lighter than the other. Jessica
agrees. At the end of the activity, Howard uses the scientific language of male and female
(as opposed to boy and girl). What I find interesting is how much the teacher directs the
children to notice difference. The children respond to her in kind, using a language of
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difference to describe the tadpoles. When the teacher leaves the two children alone,
Jessica interprets the tadpole behavior not only in terms of difference but also as
“hugging” which is a human activity. In this way the children seemed to be aware of
what language is appropriate for science or at least which language the classroom teacher
prefers.
The children visit the fifth grade classroom to compare tadpoles. I accompany
them. In that room however there are two tadpoles.
Howard says that the lighter tadpole is a girl.
Cleti: So you think it’s a girl because it has a different color?
Howard: Yes, that one is really black.
Teacher: I don’t know if they are the same or different. You guys are the scientists
here. Because we don’t get the time to notice them closely so I’m curious to know
what you think.
Jessica: That one is like light and that one is dark.
Teacher: So, even those two might be different?
The teacher leaves the children to continue their observations.
Jessica: Howard, they’re hugging.
Howard: I think one’s a female and one’s a male.
The gender dynamics at play in Jessica and Howard’s responses to and engagement in
this science activity has been studied in a variety of ways depending on one’s perspective
on gender.

Review of Different Perspectives on Gender
In reviewing the literature, I have identified three concepts in the study of gender:
a) differences b) dynamics and c) performance. I will review these three perspectives and
describe the interpretive approach I took in my work.

3

Over the course of my study, I noticed a pattern where both the boys and the girls named
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Perspective One: Gender as Difference
Research on gender and science in the last decade has focused on the differences
between boys and girls in two contexts; a) academic achievement and b) same-sex play.
Researchers have studied gender differences in academic achievement according to
variability in: cognitive ability (Hyde, Fernandez & Lamon, 1990a; Hyde, Fennema,
Ryan, Frost & Hopp, 1990b); attitude (Simpson & Oliver, 1990); sociocultural factors
(Kelly, 1985); home and family (Astin, 1974; Casserly, 1980; Hilton & Berglund, 1974;
Huston, 1983; Tracy, 1987); and education (Kahle, Anderson & Damnjanovic, 1991;
Rennie & Parker, 1987).
The implicit message in all of these empirical studies is that girls lack some
experience, cognitive skill or personal characteristic that would help them practice
science (Kahle & Meece, 1994). These studies view gender as a trait and would argue
that the problem of gender and science lies with girls. Given the previous science activity,
these scholars might argue that Jessica uses less scientific language in saying the tadpoles
are “hugging” or interpret her not using a spoon as being unsure about using tools in
science (Jones, et al, 2001).
The extensive literature on children’s gendered play also distinguishes between
boys’ and girls’ play and focuses on values and orientations to play. Girls are described
as valuing relationships and caring (Gilligan, 1982), preferring to play with other girls in
small, intimate, groups (Brickhouse, 2000). Boys are described as playing with other
boys in large groups (Lever 1976); in hierarchical, competitive packs (Maccoby, 1990;
animals in science study as gendered, ‘he’ or ‘him’ never as ‘she’ or ‘her.’
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Maccoby & Jacklin, 1987; Maccoby, 1988; Lockheed, 1986; Thorne & Luria, 1986;
Thorne, 1997); and are said to engage in more aggressive play (Adler, Kless & Adler,
1992; Best, 1983). In these studies, boys are described as competitive and impersonal.
Girls, in contrast, are described as interested in pleasing the teacher, and being
cooperative (Brickhouse, 2000).
Using the same tadpole activity, these scholars might argue that once again
Jessica and Howard have different ways of relating to the tadpoles. They might
characterize Jessica’s approach to studying the tadpole as ‘relational’ because of her
request to the tadpole to stay still. In contrast to Jessica, Howard would be characterized
as expressing a more rules-based approach (Gilligan, 1982).4 In the tadpole activity, the
rules of science are about completing the assignment of making observations of the
tadpole by using the available tools. Howard illustrates his attention to the rules by
focusing solely on restraining the tadpole disregarding the animal itself or Jessica’s
concerns in order to complete the teacher-directed assignment.

Perspective Two: Dynamics of Boys and Girls Together, but Mostly Apart

5

I noticed that the boys and girls in the second grade classroom in which I
conducted my research interacted together in a number of contexts, the cafeteria,

4

Feminist scholar, Carol Gilligan (1982) in her research on gender and moral reasoning
concluded that girls have a ‘different voice’ emphasizing relationships and care, in contrast with
boys’ preoccupation with individual rights and abstract principles of justice (Thorne, 1997:105).
Gilligan’s work is significant in that it challenged the validity of the dominant cultural mode by
showing that difference in scores on moral reasoning were due to a different perspective rather
than incompetence (Haste, 1993:212).
5

Barrie Thorne (1993) is the originator of this phrase.
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schoolyard, quiet times in the classroom and in academic activity within the classroom.
In those contexts, I noticed that most often boys and girls would separate themselves into
same gender groups but I also saw boys and girls work and play together in mixed gender
groups. I noticed more variation than the present literature on children’s peer culture
describes. This literature focuses on boys and girls as having different cultures⎯large
versus small, public versus private, hierarchy versus connection (Thorne, 1993). This
different worlds approach has been popularized in the work of Deborah Tannen (1990)
who argues that adult men and women are locked into problems with intimacy because
they grow up in gender-separated worlds of childhood (Thorne, 1993)
In reviewing my field notes I noticed that the boys and the girls seemed to work
and play together in mixed-sex groups more often than they worked or played in samesex groups. As a result, I decided to map these patterns more systematically by sketching
these patterns in my field notebook journal each time I visited the classroom. Although I
do not have specific ratios, in general, I found that the time the boys and the girls spent in
mixed-sex groups was greater than the time spent in same-sex groups.
In this classroom, the children did not sit at desks in rows but together with other
children at round tables positioned around the room. In the beginning of the year, the
teacher assigned three or four children to each of these tables but the children were also
allowed to do their work sitting on the rug or on the floor. The children assigned to tables
were both mixed-sex and same-sex. For example, Haley, Kendra, Sally and Sheen (a boy)
were assigned to one table, with Kelly, Rachel, Howard, and Jerry, assigned to another.
Dexter, Matthew and Brian worked together at one table and Emilie, Ed, Susan, Lizzie
another. Jessica, Marissa and Katie worked together at yet another table.
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Each day after the children had hung up their coats and turned in their homework,
the teacher gathered the children onto a brown rug for morning meeting. The eighteen
boys and girls sat in a large circle to go over the announcements for the day, to do show
and tell sharing, and to greet each other ‘good morning.’ The pattern that I noticed
consistently in morning meeting was that boys sat next to boys and girls next to girls,
except for Jerry who always wanted to sit next to me. However, when the teacher
gathered all of the children onto the brown rug during the day for academic instruction or
to read them a story, the boys and the girls intermingled easily in mixed-sex groups. This
same mixed-sex intermingling also happened when the boys and the girls had the
freedom to choose projects to work on during the day. For example, I noticed Howard
and Rachel worked together on cleaning the tadpole aquarium and later that morning,
Rachel and Jerry worked together on filling the bird feeder. Sally often sat with Jerry to
work on math problems or on writing assignments and I noticed that Brian and Kelly
often read together. At quiet times, which were scheduled after lunch and recess, boys
and girls interacted easily playing games together, drawing, or working together on the
computers.
I often joined the children for lunch in the cafeteria and noticed one pattern where
a small group of boys only sat with boys yet other boys occasionally joined the girls’
table. Jerry always ate with the girls and Sam, Matthew, Brian and Sheen would on
occasion sit at a table with girls. The girls always sat with other girls.
Although I didn’t spend a great deal of time outside with the children at recess
whenever I did, I noticed some girls played with other girls and boys with other boys, but
again there was more mixing of the sexes. For example, I often noticed Kelly and Sally
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playing soccer or basketball with Jerry, Brian, or Howard and Jessica exploring puddles
looking for worms. I noticed chase games between older boys and the second grade girls
and between Matthew and Rachel and Emilie and Howard. My point is that there was
fluidity to the interactions between the boys and the girls and it varied with context.
Returning to the original science activity of observing the tadpole and examining
it in terms of gendered social dynamics, I notice that there appears to be a power struggle
between Howard and Jessica. Jessica tells Howard explicitly not to touch the tadpole.
Although he reassures her he won’t, he ultimately ignores her suggestion by continuing to
use a spoon to try and restrain the tadpole. In this way, Howard rejects Jessica’s concerns.
Negotiation for power was typical of the pattern in the social relations between the boys
and the girls and the pattern changed with context.
Sociologist Barrie Thorne (1993) highlights the nature of these gendered power
dynamics. She showed how children in school mark, cross, undermine and challenge
boundaries between boys and girls. Thorne identified two social processes in the power
dynamics of boys and girls, borderwork and crossing. In borderwork, which Thorne also
called “playing at,” children, usually boys, join in with girls’ activity for the express
purpose of disrupting or altering the activity in some way. She found that girls rarely
entered into boys’ activity in the same way. Crossing, different from borderwork is a
social process through which a girl or a boy seeks access to groups and other activities of
the other sex/gender. I found both of these social processes useful in understanding the
gender dynamics of the boys and the girls in their mixed-gender play. I found evidence of
both borderwork when I observed boys deliberately trying to disrupt girls’ play and
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crossing as a way to understand the girls’ response to boys who crossed gender
boundaries (see page 72).

Perspective Three: Gender as a Performance and as Performative
The third framework for understanding gender relations is grounded in the
everyday ways that people locate themselves on one side of the gender divide or the other
(Davies, 1989). Boys and girls consciously and unconsciously act out behaviors
associated with masculinity and femininity. For example, during a science activity, when
Haley coaxes and encourages her three tadpoles to eat the boiled lettuce in a soft
nurturing voice she is performing her ideas of femininity as maternal nurturing behavior.
Another example would be when the children were putting on a school musical, and
Rachel made sure to tell me that she was not a cowboy but a cowgirl. In these examples
of gender as a performance the children are consciously locating themselves as masculine
or feminine.
Scholars also note that gender is performative in that there are social structural
forces that constrain an individual’s gender performance (Butler, 1999; Walkerdine,
1998). Julie Bettie (2003) makes the useful distinction between gender as performance
and as performative. Bettie found these distinctions helpful in understanding children
who cross borders. In her study on girls and class, she describes how the girls who were
in a college-prep curriculum and exposed to middle-class cultural forms easily saw the
difference between themselves and their middle-class friends’ lives and became aware of
the structures of exclusion more than the vocational students were able to. The girls
learned to perform a class identity that they originally did not have (2003:191-192).
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Bettie explains that gender as performative is less focused on individual agency and more
on the structures of the context. In this way, the responsibility for social change shifts
from a focus on the individual’s behavior to the social and cultural institutional structures
that create, replicate or constrain individual behavior.
Valerie Walkerdine (1998) studied the mathematical performances of girls in
school and found that the practices of the child-centered classroom produced systematic
differences in boys and girls, which were then used by the classroom teacher to classify
the children. Walkerdine describes how the classroom teachers considered girls as
lacking in some way even when they performed well, and boys as possessing something
even when they performed poorly (1998:17). Walkerdine argued that it is the pedagogical
practices of the classroom itself that provides a system of signs that are produced and
read as ‘truth’ whereby children are classified as normal or pathological, fast or slow,
competent or not, and so on (1998:176).
Thinking of gender as both performance and performative is helpful in raising our
awareness of how cultural metaphors and expectations actually create gendered
performances and interpretation of girls as being different from boys. An awareness of
how classroom structures promote unequal gender relations and how the boys and the
girls negotiate social relations in context gives us the opportunity to re-think pedagogy
and science curriculum in ways that might promote equitable science classrooms. I will
discuss these implications in detail in chapter seven.
Analyzing gender as both performance and performative of masculinity and
femininity within the social relations of the classroom is helpful in challenging the
current dominant ways of looking at gender as a biologically determined trait of boys and
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girls. In this dissertation I am focusing on the social relations in a science classroom, the
children’s relationship with the teacher, the peer relationships and the children’s
relationships with the objects of science.

My Perspective and Approach to the Study of Gender
Pilot Study
In my pilot study, (Cervoni, 2002) I found that boys and girls engaged in science
activity through a relationship with the teacher, peer relationships, and relationship with
and use of objects from the natural world such as shells, feathers, bird nests, and live
animals such as hermit crabs and snails. 6 In that study I found there was more diversity
in the children’s social relations than the present literature suggests. I found that it was
difficult to universalize gender in terms of traits or skills in science activity and found
that these varied with context. For example, I noticed that depending upon the science
activity both boys and girls played both in small dyads and in large groups. I found these
patterns were subject to change at a moment’s notice depending upon the boys’ and girls’
friendship networks, their interest in the science objects and their relationship with the
teacher. I also found that objects were used by the children as prompts for personal
stories and performances of mothering and that the objects themselves evoked feelings
like empathy and sympathy, anger and fear. The latter was especially true with real

6

In my pilot study I observed twelve children (first and second graders) girls and boys play in science
activity over a ten-week summer camp program. I piloted science research activities and a set of interview
questions with the children.
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animals. These findings led me to ask new questions about studying gender in a science
classroom through social relations.
In my current research, I observed how the boys and the girls negotiated gender
and power in the social relations (with the teacher, peers and use of objects) in the
classroom. I noticed the science classroom structures provided a context within which
children came to understand themselves as gendered individuals. I was interested in how
the children the social relations in the classroom as a way to understand how gender
asymmetries are resisted and maintained. This is the analytical lens I took throughout this
dissertation so that I might learn more about how gender is negotiated, resisted and
reproduced by the boys and the girls in a science classroom.
Children ‘doing gender’ in my study therefore has multiple meanings. Children
negotiate cultural expectations of and meanings about being male and female through
social interactions (Thorne, 2001). Children’s sense of gender is enacted as an individual
process of meaning−making expressed through performances (Walkerdine, 1998; Butler,
1999). In this way, I understand gender as both an individual psychological process and a
social process that is ongoing throughout the life span of an individual and not something
that is only biologically determined. This view of gender is different from other theories
that focus on gender development, as a process of one-sided socialization or that view
gender as a fixed trait.
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The Social Construction of Gender
Sociologists and psychologists describe and debate two different perspectives on
gender development, a) as a process of socialization, or b) as a process of social
construction.
Stanley & Wise (1983) describe the socialization model as one where children
internalize model adult behavior in almost a one-to-one correspondence. Concepts such
as role, stereotype and conditioning suggest that girls and boys are molded by mothers
and teachers (Walkerdine, 1998). This model implies children are easily malleable and
passive and does not account for individual agency within social relations. In my
observations in this second grade classroom, I found a pattern of behavior that suggests
that children are more active in positioning themselves in their social relations.
The following graphic illustrates this theoretical framework. The arrows moving
in both directions indicate that this is an active, simultaneous, process where gender is
constructed and negotiated by children through discourses shared with others. By
discourse or discursive practices, I mean both the language and actions the children use in
‘doing science.’ What is important to notice is that these practices are shared
understandings and are bounded by agreement by others within a cultural context.
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Diagram 1: The Social Construction of Gender 7

Intra-Individual
(Inside the
child’s head)

The Social
Construction of
Gender

Interpersonal
Interactions
(Discourses)

Socio-Cultural
Context
(Repertoires
available to the
children)

Discourse
Central to the theory of gender as a social construction is an emphasis on
language and discourse. My definition of discourse differs slightly from more traditional
definitions, which focus solely on language (Burr, 1995; Davis & Gergen, 1997).
Discourse in the context of my research includes the stories the children tell, the
metaphors they use, and the statements they make while they are actively engaged in
science activity. In addition, I take as discourse how the children use the objects of
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Adapted from Helen W. Haste (2004, class lecture).

21

science in creating stories through play. In this way, discourse is both language and
action performed by children, and provides clues to the meaning that the children make
of science and of gender.
An example of what I mean by discourse providing clues to meaning occurred
when I brought in a collection of live hermit crabs and snails for the children to engage
with and investigate. Emilie and Lizzie talked about how they needed to keep the animals
wet. They took a plastic container, filled it with salt water from the aquarium and placed
two animals in the container, telling me that they were “making a little ocean so the
animals will feel comfortable.” In this way, the girls not only used words to express a
concept of ‘care’ for animals but they physically acted out ‘caring’ by creating a
container as a place where the animals would feel comfortable. They showed me by using
language and action their shared understanding of ‘care.’
In the next section, I will describe some of the patterns in the discourse the
children used. I found they were fluid and often changed with context.

Discourses Change with Context
In their science activities, both the boys and the girls classified and sorted objects,
observed and interpreted animal behavior, and made predictions based on their
observations. In some cases, especially with live animals, the girls and the boys
negotiated their relationships to animals differently. This changed with context.
For example, in most of my observations of Jerry doing science, he expressed a
dominant orientation toward animals. He raced snails in competition, sorted animals by
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size and did not pay attention to the animal’s behavior or its welfare. The following three
examples show this pattern:
Example A:
In this scene the children and I have found a leech in the tub of pond water. This
prompts Jerry to tell a story about seeing a leech in another context. You will notice he
talks about killing a leech in a violent way.
Jerry: This is what I do know about leeches. They dangle on. They stay on rocks.
Sally interrupting: They dangle on people and take your blood out.
Jerry: They stay on rocks Sally, and they just reach out and grab their next prey.
Pause Because when my sister had a leech on her when I was camping that’s
what they did. When we let it go and it had babies.
Cleti: It did?
Jerry: Yeah, it was so fat and I squished it and the babies came out. They were so
ugly they were little gray lines it was so weird.

Example B:
In this science activity, I had brought in a raccoon tail among other objects such
as skulls and feathers, and Jerry has picked up the tail to look at. At first I thought this
story showed a sympathetic approach to animals but in re-reading it I noticed that Jerry
has fantasized violence about how the animal was killed.
Jerry: He has a frown.
Cleti: Why does he have a frown?
Jerry: They took his tail off.
Cleti: What if they took the tail off after he died?
Jerry: They didn’t. They chopped his tail off like this with an axe. They went like
this. Poor animal.

Example C:
This is Jerry’s story of catching a toad on the school ground. You see his same
capturing, but letting go behavior toward an animal.
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I saw this toad that I thought was a piece of dirt and it wasn’t. I started going after
it and I was going in the bush farther and farther in. Finally I caught it and it used
its defense mechanism on me and then I just put it in the bush and it jumped
down.

In contrast to these examples, I noticed that in racing snails Jerry expressed
concern and care for animals, worrying they would die if he did not keep them wet.
Again in raising tadpoles from eggs to adult frogs, Jerry expressed yet another form of
care by softening his voice, calling himself the “mommy” and encouraging one of the
tadpoles to eat boiled lettuce.
He thinks I’m a predator. I have been with him since he was born. I’m his
mommy. Now he’s hiding from me. It’s okay sweetie. Come on.

In their science activity, I noticed that the children often drew upon parental
relationships (often maternal relationships), teacher authority, and adult sexuality. Both
the boys and the girls seemed to share a cultural understanding of what these discourses
meant. For example in this scene mentioned above, Jerry used a discourse of a maternalchild relationship. In this next example, Marissa uses teacher-authority in her interactions
with Matthew.
In this scene she cautions Matthew not to harm the animals (something the
teacher often said) and asks him to use the correct unit of measurement saying she is
being like the teacher.

Science Activity: Exploring Pond Water
Marissa and Matthew are both looking through a tub of pond water for animals.
Matthew has placed a number of thermometers in the tub. Marissa asks Matthew to
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remove them because she thinks they are going to hurt the animals. She removes the
objects from the tub. Matthew is silent.
Marissa to Matthew: Matthew, you’re going to kill the animals. She takes out all
the thermometers and bug boxes that Matthew had placed in the tub. So we don’t
kill any organisms.
In this next exchange Matthew is reading one of the thermometers.
Matthew reads the thermometer: Sixty degrees.
Marissa: Degrees what? I’m going to be nudgy like Ms. A.
Marissa’s silences Matthew and exerts power over him by using teacher authority. I will
describe this point in more detail in a chapter four.
By analyzing discourse in context I suggest that we are better able to see children
not as unitary beings performing roles in submissive ways but as the complex, changing
and contradictory people they really are (Davies, 1989). As Bronwyn Davies (1989)
argues, this allows us as researchers of gender and science to think beyond the malefemale dualism, a theme I develop in chapter three.

Power and Positioning
In the next section I focus on power whose indicator is positioning, a particular
kind of discourse. My concept of power is derived from the work of Michel Foucault
(1978). Foucault’s framework of power is helpful to me for examining the function of
discourse between the boys and the girls. Instead of looking at power as something one
group has and leverages against another group, Foucault’s formulation asks us to look at
power not as a singular entity but as a network of practices enacted by individuals as they
exercise their agency (Bordo, 1989; Hartsock, 1990). Foucault argued that power and
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resistance are always found in social relations and that the power implicit in one person is
only apparent by examining the resistance implicit in the other person. He argued for the
importance of studying small interactions and to look at the mechanisms through which
people exercise their power.
Power is not something that is acquired, seized, or shared, something that one
holds on to or allows to slip away; power is exercised from innumerable points, in
the interplay of nonegalitarian and mobile relations (1978:94).

I found the concept of positioning helpful as an analytical tool because it focuses
attention on the dynamics of relationships between the boys and the girls. I found the
children in my study negotiated and resisted the positioning of others.
The following is an example from a science activity. I noticed that in many
science activities where Jerry tried to dominate the activity by asking the girls to assist
him, the girls actively resisted his directions to do things his way. In this scene Jerry tries
to enlist the aid of Jessica in sorting a collection of natural objects by size. At first Jessica
resists saying she’s busy but then she gives in and assists Jerry in lining up the objects.
Jessica tries to resist once again in doing the activity Jerry’s way by using teacher
authority to get Jerry to stop lining up objects. When that doesn’t work she tries again
using a discourse of domesticity, which serves to finally shift their interaction. What I
want to illustrate in this scene is that Jessica actively resists Jerry’s positioning of her as
his assistant and of manipulating the objects in his way.
Jerry: Jessica, help me line them up smallest to biggest.
Jessica: I’m looking at stuff.
Jerry: When they’re lined up you’ll be able to find what you need better.
Jerry: Let’s find the median.
Jessica agrees to help.
Jerry to Jessica: Take the antler away, move it down. Next, next.
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Jerry wants them lined up just so.
Jessica: Stop making them perfect.
Jessica appearing to be frustrated: Don’t touch. If you touch you’ll be in big
trouble. I’ll tell the principal and you’ll have to stay after school for the whole
night.
In saying she will tell the principal, Jessica uses teacher authority as a way to
resist Jerry’s behavior of making the objects line up perfectly. When that does not work
Jessica picks up an antler and uses a domestic scene to change the focus of the activity. In
doing so, she manages to silence Jerry. It is important to notice that I am also
participating with Jessica by asking the question, “What do the babies do?”
Jessica picks up the antler.
Jessica: The antler needs a wife.
I engage with her and Jerry is silent.
Cleti: What does he do with his wife?
Jessica: They kiss. They have babies. She sings. Baby, baby, baby.
Cleti: What do the babies do?
Jessica: They follow the parents and they dance out the door. She dances.

What is important to notice in this scene is the gender dynamics between the
Jessica and Jerry and how discourses function. Jessica tries to resist Jerry’s position of
her as his assistant and his way of being with the objects using a number of different
discourses drawn from home and school. At first she resists by telling Jerry she’s busy
looking at other things. When he persists, she gives in but then tries a teacher-authority.
When that doesn’t seem to stop him, Jessica uses a domestic scene, which functions to
silence Jerry. A domestic discourse is one where women have almost exclusive power
(Walkerdine, 1998).
I think it is also important to notice that Jessica uses these discourses to reject
Jerry’s positioning of her as his assistant and of looking at the objects in his way. This

27

does not mean that Jessica could not or would not choose to do science by sorting objects
by their size in another context. We don’t know that. What it does mean is that in this
particular context and in this particular social interaction with Jerry, she has to reject his
way of doing science in order to reject his position of her as his assistant. This example
illustrates the function of discourses and is but one of a pattern that I found in my
observations of the gender dynamics between the boys and the girls.
In the chapters that follow, I will argue that the boys in my study positioned the
girls as subordinates and assistants, as incompetent in science, weaker than themselves
and in need of the boys’ protection and help, thus reinforcing unequal gender relations.
The girls positioned the boys both as experts in science and at the same time, resisted the
boys’ dominating behavior with them.
First however, I must begin by describing how as a researcher and as an adult I
came to enter into the social worlds of the children in this second grade classroom.
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CHAPTER TWO: ENTERING INTO THE SOCIAL WORLDS OF CHILDREN

Introduction

I have noticed that some children especially many of the girls readily talk to me
and physically hug me and touch me. Kelly plays with my hair, sits on my lap,
and she and Haley check out my jewelry each time I visit to see if it matches. One
of the boys, Jerry, wants to sit next to me and brings over objects to show me and
invites me to play with him during quiet time. Brian asks me questions about
being a college professor and a researcher who might write a book. Still other
children, primarily some of the boys, do not make eye contact with me and hardly
interact with me at all. I am still someone they seem to be wary of.
(Cervoni, Journal: 2002)

This is an entry I made in my field journal three months into my research project.
I was still learning how to enter into the children’s social worlds on their terms.
This chapter is about a) my ethnographic research methods and b) how I came to
enter into the children’s social worlds and earn their trust. The title of this chapter
‘Entering into the Social Worlds of Children8’ is deliberate and my way of
acknowledging that the children in this second grade live in multiple social worlds of
home, neighborhood and school and in those worlds they are active in negotiating gender
and power rather than being passive recipients of adult expectations. By using the phrase
‘entering into’ I also acknowledge that it was the children themselves who allowed me to
enter into their social worlds. Earning the children’s trust took time and at times was
challenging.
I was invited to conduct my research in this classroom by the teacher, who had
taken a number of professional development workshops with me. This particular
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classroom was ideal for my project because the classroom teacher taught science just
about every day and used hands-on materials and objects from nature including live
animals.
The North Main School9 is located in a rural/suburban coastal community about
25 miles northeast of Boston, Massachusetts. The town has a year round population of
12,987 with 6,145 (47.3%) males and 6,842 (52.7%) females. The population swells in
the summer months with families who have vacation homes along the ocean. The median
age of the town’s residents is 41.7 years with the median household income of $57,284
and median house value of $266,700. In terms of racial and ethnic demographics there
are 97% White Non-Hispanic, 1.0% Hispanic and 0.8% two or more races. The ancestries
of the town are: Irish (26.4%), English (22.8%), Italian (12.7%), French (8.0%), Polish
(7.6%) and German (6.1%). Ninety-two percent of the adult population has a high school
diploma, 41.4% Bachelor's degree or higher, 17.5% Graduate or professional degree,
2.5% Unemployed, and the mean travel time to work is 29.8 minutes.
The median house value is significantly above state average, unemployed
percentage is below the state average, the Black race population percentage is
significantly below state average, the Hispanic race population percentage is below state
average, the median age is above state average and the percentage of population with a
bachelor's degree or higher is above state average.
There is one public high school with 540 students enrolled in grades 9-12, one
middle school with 510 students in Grades 6-8 and two elementary schools each with

8
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This is a phrase borrowed from Wendy Luttrell (2003).
This is a pseudonym.
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approximately 499 students in grades pre-K to 5. The North Main School in which I
conducted my study is one of the elementary schools.
In the North Main School there are one pre-school classroom, three kindergarten
classrooms, four first grades, four second grades, four third grades, three fourth grades
and four fifth grades. Class size is small with an average of eighteen children in a class.
In the classroom where I conducted my research there were eighteen children,
eleven girls and seven boys. The children in the classroom reflected the racial and ethnic
demographics of the town. Three children had learning disabilities and were assigned an
aide. Two of the children in the class were pulled out for advanced mathematics
instruction and two children for remedial reading instruction.
The school has a number of specialists. There are specialists for art, E.S.L., music,
physical education, special education and technology as well as a well-equipped library
with a librarian. There is an active parent group that sponsors fundraising events to
purchase supplies and finance field trips for the children. Most of the children are bussed
to school each day and most of the children buy their lunch in the cafeteria each day.
When the school puts on a musical or a concert during the school day many parents are in
attendance and parent nights are well attended.
I focused my observations of the children’s science activity in three venues: the
teacher-directed formal science activities with the children; the children’s unstructured
play with science tools and objects; and in seven science research sessions that I
conducted with the children. (See Appendix A)
For example, each Friday of each week, throughout the school year, the classroom
teacher and the children studied a natural area behind the school that abutted a state
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forest. This area was known as Bull Brook and consisted of habitats of stream and
wetland. Each time the children went out, they put on boots, took their clipboard from
their cubby and strapped on a waist pack which held a large green trash bag (to sit on the
ground), a pencil, a hand lens, and a measuring tape. Each week the teacher prepared a
worksheet with a particular assignment such as measuring the height of their skunk
cabbage plant or recording the water temperature and drawing what they found when
they dipped for organisms in the stream. On the trail to Bull Brook the class often
stopped to look at whatever they noticed, animal tracks in the snow, a turkey feather, or a
turtle’s nest with eggs that had been dug up by another animal. In each of these moments
the classroom teacher asked the children what they noticed and encouraged them to take
their ‘best guess’ as to what they thought was going on. I accompanied the children on all
of these outdoor explorations. On these expeditions the classroom teacher arranged for
parent volunteers to help her manage the group of children. In this way, I was not another
chaperone although I did intervene if I thought the children were in any danger. For
example, on one of our visits to measure the height of the skunk cabbage in early spring,
many of the children closest to me were getting stuck in the deep mud and losing their
boots. I managed to both pull the children out of the mud and create a bridge from fallen
logs to help them maneuver through the wetland safely. Kellie announced to the
classroom teacher, “Ms. Cervoni saved the day!”
Besides these weekly visits to Bull Brook there were three other major science
projects the children were involved in. During the winter months the children collected
data on the birds that came to their classroom bird feeder. When the weather got warmer
the teacher had the children measure, draw, and record their observations of dandelions in
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the courtyard. Finally, for their last major science project, the children had the
opportunity to raise wood frog tadpoles from eggs to adult frogs.
In addition to these teacher-organized science activities, there were many
occasions for informal science. The classroom had two aquariums, one filled with
freshwater life and one filled with marine saltwater organisms. On each of the children’s
worktables the teacher placed seasonal objects of interest such as gourds in the fall,
flowers in the spring or an emerging monarch butterfly. The classroom was also equipped
with the tools of science which the children could use during quiet time and during
science: a microscope, magnifying lenses, spoons, field guides, storybooks of scientists,
measuring tapes, a balance scale, water, drawing paper, markers and crayons, bug boxes,
tweezers and thermometers.
For morning meeting the children were encouraged to bring in objects from nature
and the children responded by bringing such things as shells from a vacation, rocks they
found while waiting for the bus and when the weather got warmer Howard brought in a
painted turtle he and his father had caught especially for morning meeting.
Each day there was a period of quiet time right after recess where the children
were allowed to play with any of the materials in the classroom. I noticed children wrote
stories, worked on the computer but sometimes they played with the rubber animal tracks
in the sand table or conducted ‘experiments’ with the sand and water and thermometers.
One day I noticed four of the boys had collected rocks from the schoolyard during recess
and during quiet time drew pictures of them making up names for rocks thus creating
their own field guide.

33

I joined in and participated with the children in all of these venues. I sat with
different groups of children sometimes with all of the boys and sometimes all of the girls
or mixed sex groups. I sometimes shadowed one child for the day. I attended morning
meeting, participated in show and tell, ate lunch in the cafeteria with the children
whenever I could, and observed the children’s play in the schoolyard at recess. Although
I was deliberate and focused on the children’s science activities, at the same time I
wanted the children to become comfortable with me. Toward that end, I was careful to
keep a regular schedule of approximately three days a week throughout the school year. I
found keeping to a schedule was important to the children because they counted on
seeing me when I said I would be there. For example, if I came on a different day because
of a conflict in my schedule, Jerry and many of the girls would ask why I was there that
day and not my regular day.

Research Methods
I was not a classroom teacher, which meant that I did not have the authority of the
classroom teacher, but I was working in a classroom. One of the ways that I tried to
distinguish myself from the classroom teacher was in not speaking to the children about
their behavior or in settling disagreements among children. My intent was always to try
and minimize the power imbalance between my being an adult and their being children
(Thorne, 1993). Despite my best intentions, the children still perceived of me as a teacher
with authority. Matthew, for example, consistently asked my permission to go to the
bathroom and each time I told him he needed to ask Ms. A., the classroom teacher.
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In the beginning of my observations, I rarely took out my notebook in front of the
children. If I did at all, it would be to quickly write a word or a phrase that might jog my
memory later on when I sat down to write my field notes. One day Rachel found me
writing in my notebook out in the hall, away from the children. She said, “You are going
to write about the world! Why don’t you not write about our thinking (something I said I
was interested in) and just visit us!” I was humbled by her words and after that incident I
was more careful to not be so obvious in my note taking. By the end of the school year
the children seemed more comfortable with me and my notebook became more visible.
The children often wanted to see what I had written and in turn the girls and some of the
boys asked if they could sign my notebook, the way one would sign a memory book or
scrapbook. Haley told me it was so I would remember her.
I used a tape recorder to record my interviews with the children. I found the
children would sometimes ask to talk into the recorder and ask to hear their voices back.
Each time, I asked the children for their permission before I taped our conversations.
With Emilie who didn’t like to be recorded, I made sure to put the tape recorder away.
My informal interviewing approach was open-ended, inquiry-based and my
questions were adapted from Duckworth (1996), Elstgeest (1985), Gallas (1991), and
Paley (1986). I used four types of questions:
a) Engaging Questions: What do you notice?
b) Probing Questions: In what way is the snail (or shell) like that?
c) Repeating-back Questions: Jessica, when you said the butterfly might choose it
--can you tell me more about what you meant?
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d) Questions to encourage further exploration: What would you like to do? Do you
want to paint a picture of what you notice?

I found that open-ended questions like, What do you notice? and Could you tell
me more? were effective in that they gave the children the opportunity to tell me
whatever they wanted to tell me on their terms. But sometimes I found myself so
surprised by what a child said that my questions were less open-ended than I hoped for.
For example, when Jessica said in the middle of sorting a collection of objects from
nature, “the antler needs a wife,” I was so surprised at what she said that instead of
responding, “tell me more,” I asked, “what does he do with his wife?” That question
reported in the previous chapter, had the effect of leading Jessica on a particular
trajectory of an answer rather than encouraging her to open up and tell me more.
In thinking about how to enter into the children's social worlds, I drew from the
work of two educational researchers who had also entered into the worlds of young
children. David Sobel (1993, 1996) worked with children ages five through eleven in
trying to understand the meaning of their play in constructing forts, dens, and bush
houses. He interviewed children in school in small groups of three or four using a
technique he called the map-and-interview technique. He asked children to draw a map of
their neighborhood, the area around his or her house where he or she plays as well as any
special places. He followed up this map-making exercise by accompanying the children
on field trips and excursions to the places they described. What was most powerful for
me in Sobel’s method and stance as a researcher trying to understand the worlds of
children is that in his method, he gave the children a simple yet effective way for them to
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tell him what they knew and understood from their worlds. I took this same stance of
honoring children’s knowledge in my own work with children.
Vivian Paley (1986), a teacher-researcher known for her work with young
children, has described in detail her own process of entering into children’s worlds. She
used a tape recorder to document and reflect on her own words and notice how they
influenced the children but also to remember and reflect back on what the children said.
As a researcher of children, I was most interested in how Paley used questions as a way
to engage with the children. She described how she would repeat what the child said and
stay with that word or phrase until a link was made to somebody else's idea. In this way
she described what she did as adding a dab of glue to the important words that burst forth
(1986:127).
As an example, when Haley and Katie were talking about their tadpoles I just
repeated the word Haley used to describe the tadpole’s behavior. By repeating the word
‘scared,’ Haley could elaborate and tell me what she meant by scared and Katie could
join in the conversation.
Haley: Look they’re scared.
Cleti: They’re scared?
Haley: They’re hiding.
Katie: I think he’s scared of me. They’re lining up.

The Seven Science Research Sessions
Early on in planning my research I made the decision that in addition to being a
participant-observer in the classroom and interviewing the children around their science
activity, I wanted to conduct my own science sessions with them. The reason for this was

37

not that the classroom teacher didn’t provide rich, stimulating science activities but that
they were often conducted with a particular purpose in mind. The classroom teacher was
interested in honing the children’s skills in observation and in having them make
predictions in science. Her science activities were often accompanied by a worksheet
with specific directions for the children.
I wanted my science sessions to be different in that I wanted to see what the
children would do or say when given the opportunity to play freely with the sciencerelated objects similarly to the quiet time activities in the classroom. I was very careful
about discussing with the classroom teacher the purpose of each of my seven science
research sessions. I did not want her to feel that I was being critical in any way of her
particular way of teaching science. I learned a tremendous amount from her on how to
take children outdoors to do science and she often asked me for my science content
knowledge. However, I am sure there were times when Ms. A. thought my research
sessions were not science-related at all, especially when I would bring in clay and art
materials to have the children make any animal they wanted. But there were also times
such as the collage session where Ms. A remarked that I had taught her a new method of
understanding the children’s ideas about science. Maintaining our relationship was
something that we both consciously worked at. We shared similar goals of being
interested in exposing the children to the natural world and having children learn science
concepts with deep understanding, but we sometimes differed in our understanding
around teaching science. This could have become problematic however we respected
each other too much to let difference in teaching style get in the way. I understood that
she was teaching within the construct and pressure of school standards and curriculum
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frameworks, which often guided her practice, and my research project had a different
purpose.
My understanding of children’s play is both as serious activity and as a site where
cultural connections between race, class, and gender are produced and enacted. Once
thought of as the opposite of work and restricted to games, lore and jokes among
children, sociologists, James, Jenks & Prout (1998) now describe play as creative social
action and as an activity that children do with peers, within a school, home or
neighborhood structure, and in relationship with adults.
In my qualifying paper, (Cervoni, 2002), I piloted activities that involved the
children in doing things with science-related objects. In that pilot study I found that the
children often used a feather or a live animal such as a snail in relationship with the
teacher or with peers. I also noticed that the objects themselves were prompts for stories
and dramatic play. These sessions gave me clues to the children’s orientations to science
as well as clues to their social interactions. I drew from this experience in designing the
seven sessions for this study. The themes for each session evolved from what happened
in the previous session. The seven sessions that I planned and conducted were
approximately one hour in length and consisted of the following:
a) Investigating animal tracks with a sand table and rubber tracks;
b) Exploring a tub filled with pond water;
c) Exploring pieces and parts of animals and plants such as a feather, bird nest,
animal bones, an antler, a fossil, a cocoon, raccoon tail, turtle shells, rocks,
and galls;
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d) Exploring and drawing pieces and parts of animals and plants plus animal
skulls and bones including a collection of different sized animal skulls, upper
and lower jaws, and teeth;
e) Using art materials to create an animal;
f) Making a collage of ‘you doing science’; and
g) Investigating live snails and hermit crabs.
I made available: drawing paper and pencils, magnifying hand lenses, a microscope, tape
measures, balance scale, water, bug boxes, tweezers and thermometers. The children
were given ample time to explore the objects in any way they liked. I did not tell the
children not to harm the animals but I found that I spoke up whenever I thought a live
animal might be in danger of suffering.
For each of my science sessions I made decisions about the next session based on
what the children said or did in a previous session. In this way each session was an
extension of the previous session. For example, when I brought in some natural objects,
the children expressed more interest in the skulls and bones so in the next session I added
a collection of skulls. When I saw that the children were placing objects together and
creating imaginary animals I decided to bring in an assortment of art materials including
clay to see what they would construct for animals. I noticed many of the children created
stories around the animals that they made.
I found that by working with arts-based methods and with such small groups of
children, I was able to focus on the children’s talk and observe more closely their
interactions with each other, the objects and their relationship with me. Making pretend
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animals out of art materials or making a collage 10 not only provided the children an
alternative way to express their ideas better than “talk-centered” activities but also
allowed me to capture the children’s stories and feelings. In this way these sessions gave
me clues to the children’s ideas about science and themselves as gendered individuals.
Chapter five focuses in more detail on some of the themes and patterns that I noticed in
these activities.
Other researchers have had similar experiences in their research with children. Jan
Nespor (1997) found the data that he was looking for when the children he was studying
were actively doing something and talking amongst themselves. Sociologists, James,
Jenks, & Prout (1998) also found in their work with children that “task-centered”
activities worked better than “talk-centered activities.”
I noticed that drawing was difficult for many of the children. I found the children
were very critical of themselves as artists. Rachel said to me, “If you can’t tell what it is
then I am not a very good drawer.” When I brought in my collection of objects from the
natural world, Howard said he chose the feather even though he was really interested in
the snakeskin because it was “easier to draw.” My experience in this classroom made me
question and re-think relying on drawing (and writing) as the only ways that children can
tell you what they know in science. I would use, in the future, more arts-based methods
such as collage or puppetry or story making projects where the children create or perform
what they understand in science. I elaborate on this point in chapter seven when I discuss
the implications of this research.

10

I am indebted to Wendy Luttrell for teaching me how to use collage as a research method of
working with children to understand their sense-making and meaning of science.
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The children were assigned to work with me by the teacher in small (three to four
children at a time) mixed sex groups. I suggested that she choose the groups because she
knew the children better than I. I did ask however that she assign mixed sex groups
whenever possible. On one occasion when Rachel grew impatient about waiting her turn
to work with me she announced to the teacher that she “could be a boy.” Gender identity
in this example was not only salient for Rachel but fluid!
These small group sessions also seemed to affect my relationship with the
children. I noticed that over time some children began to talk to each other comfortably in
my presence. For example, one day when I was sitting with a small group of children,
Howard, Rachel, Jerry and Kelly were talking about Jerry’s upcoming birthday party
while doing their math problems. When the teacher came by to check on them, the four
children suddenly became silent and returned to their math work. That incident was when
I realized that I had become successful as a researcher in getting the children to trust me.
At least for this small group of children they seemed to feel free to talk about personal
and social things in front of me.
My research sessions gave the children a way to talk to me and to each other and I
was able to hear their stories they created around their play with the objects as well as
their expressions of feelings. These research sessions coupled with the classroom
teacher’s science activities gave me a deep immersion into the children’s social worlds
and provided me with clues to the gender dynamic and power negotiation between the
boys and the girls.
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The Boys’ and The Girls’ Relationship with Me
When I first entered into this classroom as a participant-observer I noticed my
relationships with the girls were different than those with the boys despite some variation
within each group.
I found that many of the girls connected to me on a personal level. They noticed
things about me like my clothing and jewelry and asked me personal questions such as,
Are you married? Do you have children? Is that a new hat? Did you bring your boots?
All of the girls were more physical with me than the boys. When I arrived the girls would
hug me or sit on my lap or lean on me, literally using their bodies to physically connect to
me. Many of the girls seemed to feel at ease with me even after the first few days of my
arrival in the classroom. Whenever I arrived, Haley, Rachel, Kelly, Emilie and Jessica all
converged on me to tell me about their weekend activities, often showing me their cuts
and bruises from ice-skating or soccer. These stories felt familiar to me like the sharing of
stories that I do with my adult women friends or the way one might talk to a parent
looking for sympathy and comfort. With the girls I often felt like I was another friend or
sometimes their mother. After one particular science session, Rachel told me she wished
that I could live with her. When I asked why she replied, “So you could sleep with me.” I
interpreted this as something she might want to do with her own mother. By the end of
the school year Rachel and Marissa announced to me that I could be their “second
mother.”
There were a few girls who seemed shyer with me so I found ways to engage with
them. I noticed, for example, that if I joined Lizzie at the aquarium and just stood there
quietly, she would begin to share with me what she was noticing about the crab’s
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behavior. For Susan, I seemed to break the ice when I walked back to the classroom with
her on a cold snowy day when she wasn’t feeling very well. As we walked together, she
told me about how a dog had bitten a boy in the class, Sheen and how sad she felt for
him.
The boys connected to me in a variety of ways. Jerry wanted to be physically
close to me, sitting next to me in morning circle or in the cafeteria but unlike many of the
girls he never asked me a personal question. One day he told me he wanted to interview
me the way I was interviewing him. I asked him about what questions he would like to
ask me. He said, “ I want to know everything!” Yet the only thing he ever asked me was
what was on my Christmas list.
Other boys seemed to connect to me through objects or through other boys in
competition. For example, Howard often showed me field guides and pictures of insects
that matched something we had seen outdoors. He showed me a drawing he had made for
the classroom teacher. Jerry showed me a boxcar he had built which prompted Dexter to
get his to show me. When Jerry told me about falling off his bicycle Dexter had a better
story with more blood involved.
I was running down the hill really fast and my foot caught and I landed on the
concrete and scrapped my elbow. I still have scars. There was blood all over the
ground probably worse than Jerry’s.
I sometimes wondered if the boys used objects to interact with me because they
couldn’t or wouldn’t physically touch me like the girls. During a quiet time period in the
classroom I sat down to watch Emilie and Marissa play checkers. Kelly came over to
greet me and sat on my lap, as was her usual behavior. Marissa came over and massaged
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my neck and back. Brian seemingly not to be outdone by the girls for my attention, came
over and said: “We have a turtle−want to see it?”
Of all the boys, Dexter was the hardest for me to interact with initially. I noticed
he was often critical of some of the girl’s questions and occasionally of the classroom
teacher herself. Because of this, I was somewhat intimidated by him. One day I decided
that I was spending too much time with the children with whom I felt comfortable and
just sat down next to Dexter, not looking at him straight in the eye. I asked him what he
liked about school. He told me he liked recess the best but he really liked exploring the
woods behind his house after school. Over time I found it was Dexter’s personal curiosity
of exploring the animals and plants behind his house that gave Dexter the wealth of
factual knowledge he brought to school science.
There were other boys, Ned, Matthew and Sheen that despite my best efforts to
engage with them for a period of time hardly talked to me at all. For these boys, even by
the end of the project I seemed to be an authority figure in spite of my best efforts never
to speak to the boys and the girls about their behavior.
In my interactions with the children I was aware of some of my boundaries. For
example, I never touched a child nor did I ever discipline a child but I found with every
position the children placed on me (mother, friend, science authority) I found myself
responding in ways I couldn’t have predicted.
For example, I noticed that I responded to Rachel with my own version of
mothering when she asked me to hold her hair back as she looked in the pan of pond
water. When Rachel told me she loved me, I responded by telling her I loved her too. I let
Rachel and Kelly hold my hand and hug me and sit on my lap because that was what I
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understood about mothering from my own white, middle class background. Yet when
Jerry tried to hold my hand when we walked out to Bull Brook I didn’t let him. In
analyzing my reaction in my field notes I rationalized my behavior by telling myself that
Jerry was too old to be holding my hand. Did I think the girls were not? I realized then
that my instinctive reaction to let go of Jerry’s hand was another clue that I too was a
participant in the children’s gender dynamics. I was another female adult in the room that
the children interacted with and those interactions between us were complicated,
gendered, and layered.
The nature of my interactions with the children and my response to individual
children affected to some extent how I interpreted their behavior. Although I was an
ethnographer trying to understand each child’s meaning, my own feelings and
subjectivity were always present. In this way, I learned as much about myself as I did
about the children and science and gender. For example, I noticed there were times when
what the children said or did prompted me to remember and reflect on my own gendered
relationship with science. When I interviewed Jerry about his collage on doing science,
his story prompted a memory for me as a child of eight years old. When I was around
Jerry’s age, my older brother was the one who was given the science-related gifts even
though I had a strong interest in nature and science. I remember having to steal his book,
The Golden Guide to Reptiles and Amphibians from his room to look at under my
bedcovers at night. My own relationship to science has often been about wanting to have
access and of feeling limited by the rules of others. I was not consciously aware at the
time of beginning my research project that I had these feelings about the importance of
access for girls. In writing up my field notes I became aware of my reactions in science
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activities that had a theme of access for girls. I found myself reinforcing and participating
in those activities that focused on access. For example, when Brian wouldn’t let Marissa
learn how to focus the microscope, I was adamant that he allow her to try. I encouraged
Brian to let her have a turn using the microscope herself. It was only after I fully analyzed
my data that I realized that giving the girls access was not sufficient because it was the
girls’ gendered perceptions of themselves grounded in cultural images of what being
feminine means that actually limited them in science.
What Marissa and I shared is that we were both limited in fully engaging in
science by the expectations and actions of others (Brian for Marissa, or my parents for
me). What I came to understand over time is that like Marissa, I too held personal and
cultural ideas of what it meant to be a girl and to enjoy doing science and in some
contexts those cultural images also limited me.
One of the other passions that drove my research project and one I was more
conscious of was my need for the science community to acknowledge and value knowing
about the natural world in multiple ways. I was a child who loved exploring the out of
doors and the natural world. That interest and love for nature has stayed with me as an
adult. Noticing changes in nature is how I notice the passing of the seasons. I know it’s
spring when the black-capped chickadee changes its call to a song or when the tiny red
finger-like flowers bloom on the hazelnut shrub. On one level I have an emotional
attachment to plants and animals yet at the same time I also have another relationship.
The reason I know it’s a hazelnut or a chickadee is that I pore over field guides and create
keys for sorting trees and shrubs. My relationship to the natural world is both ‘subjective’
(emotional) and ‘objective’ (rational). As I study pond animals sometimes I record in
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great detail what I see and sometimes I just imagine what it would be like to swim
underwater for a period of time. I am a poet and an artist and a detailed illustrator and I
bring all of these perspectives to my knowledge about the natural world in science.

The Context of Childhood
As I mentioned earlier in this chapter, I learned that in order for me to hear the
children’s stories and their more ‘subjective’ ways of doing science, and to respond to the
children in thoughtful and engaging ways, I needed to have the boys and the girls trust
me and feel comfortable around me. I was fully aware that I had to earn the children’s
trust. As I mentioned earlier, this was no small task.
On my very first day in the classroom there were two incidents that gave me
pause and served to let me know who exactly was in charge of this classroom, especially
in the non-academic area social arena. I learned it was the children.
When I first joined the morning circle that September morning, and before Ms. A.
the classroom teacher even had a chance to introduce me, Sally, Haley and Kelly began
to giggle. When asked by the teacher about why they were laughing aloud they
announced to all that my jewelry matched. They then proceeded to ask the classroom
teacher why hers did not. I felt awkward and uncomfortable sitting there with my
matching jewelry. Over the course of the study, I realized that whether my jewelry
matched or not was a way for these particular girls to connect with me as well as a way to
equalize the power between us. From that day on until the end of June the three girls and
one of the boys routinely checked my jewelry to see if it matched. Sometimes if it didn’t
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Haley told me I had to go home. Other girls in the class, Jessica, Rachel and Marissa and
one boy, Howard, told me it didn’t matter to them if my jewelry matched or not.
The second incident happened the same morning. After the teacher introduced
me, I explained to the children that I was interested in learning about second graders and
noticing their thinking and behavior in science. I also told them that in addition to
participating with them in the teacher-led science activities I would be conducting science
activities with them. I explained that their participation in my project was voluntary and
they could quit at any time and that decision would not affect their relationship with the
school or classroom teacher. 11 At the end of this talk, Kelly announced, “That was a good
speech.”
For the second time that same morning I felt judged and measured and although
the classroom teacher had invited me into her classroom, it was clearly the children that
had to accept me and agree to participate in my project. I had two reactions to these
incidents. One was that I was humbled. I was reminded that I was a visitor in this place,
the classroom, and that I needed to be accepted by the children. The second reaction was
that these were good examples of how the children involved, especially the girls, were
active agents in this classroom. They were not intimidated by me as an adult but rather
had equalized the power dynamic between us.
This idea of children as active agents in their social and cultural worlds as
opposed to being passive recipients of adult expectations represents a change in research
direction among sociologists and anthropologists who study children and childhood.
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Anthropologist and program director for Save the Children, Joachim Theis (2001) reports
that since the 1990’s there has been a surge of interest from anthropologists in the study
of children, specifically studies that focus on children as active agents acting on and not
just being acted upon in their social worlds. Theis argues that what has fueled this
interest in studying children is the legally binding United Nations Convention on the
Rights of the Child, adopted by the General Assembly in 1989 (Theis, 2001; Stephens,
1995). This declaration emphasized “the capacity of children to act at least partially
independent of adults” (Stephens, 1995:35).
Anthropologist Sharon Stephens (1995) and other sociologists have since reconceptualized childhood as a culture constructed by the children themselves in social
interaction with other children and adults. Sociologists of childhood, James, Jenks &
Prout (1998) agree and argue that childhood is a context for studying children’s social
activity rather than thought of as a stage of life where children’s activities are practice for
adulthood. In this sense, “following Geertz (1973) children’s culture is a context within
which their social relations can be described (1998: 83).”
I take this childhood-centered approach in my research on studying children’s
science activity. My approach acknowledges that the children live in multiple social
worlds, school, home, and neighborhood, and that the children learn about themselves as
gendered individuals through their social interactions and play with other children and
adults in these multiple contexts. (See Appendix B for analytic strategies)

11

The classroom teacher met separately with all of the parents or guardians of the children and
explained my proposed research project and answered any questions they had. All of them signed
a permission form.
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In the following chapters I examine how the boys and the girls negotiated gender
and power in their social relations but first I examine the boys’ and the girls’ orientations
in doing science as a way to understand their meanings of science and gender.
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CHAPTER THREE: THE BOYS’ AND THE GIRLS’ ORIENTATIONS TO
SCIENCE

Introduction
In this chapter I will argue that both the boys and the girls used both so-called
‘objective’ and ‘subjective’ ways of doing science and that these science orientations are
context specific. I will argue that the use of the dichotomy (‘subjective’ versus ‘objective’
has outlived its usefulness and is both inadequate and misleading. This dualistic,
oppositional framing of science knowledge does not account for: a) how the boys and the
girls share a common discourse in their orientations to science; b) how different contexts
and social interactions change the children’s orientations to science, and c) the fact that
so-called ‘objectivist’ orientations actually mask emotions and ‘subjective’ experiences.

What Does ‘Doing Science’ Look Like in This Second Grade Classroom?
The Classroom Context
In Ms. A’s second grade classroom there is a corner of the classroom devoted to
science.12 This is where the tools and materials of science such as thermometers, hand
lenses, tweezers, a microscope and field guides on animals and wetlands are stored. Just
outside the window of this classroom area, is a bird feeder, which the children fill every
day during the winter months. Throughout the classroom space, the teacher has placed a
number of fresh water aquariums filled with tadpoles and aquatic insects that she and the
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children have collected. There is one marine aquarium, a gift from a parent filled with
green crabs, starfish and a few sea urchins. When you first walk into this classroom you
actually feel immersed in the natural world because in addition to these aquariums, the
teacher has tree branches suspended from the ceiling and a CD of nature sounds, bird
songs and water, playing softly in the background. Even though it is a very active, busy,
classroom there is also a feeling of calm when that music is playing. The children sit at
round tables or on the rug to do their work. Each morning the teacher writes on the white
board the schedule of the day.
In chapter two I described the classroom teacher’s science curriculum but as a
reminder, she is primarily interested in giving the children exposure and direct
experiences with the animals and plants that live in the wetland behind the school and
within the direct vicinity of the classroom, the bird feeder and the dandelions in the
courtyard. She uses worksheets for each science exploration asking the children to draw
and record in writing what they notice. She also has them record with accuracy, data on
the outside temperature, the temperature of the water in the wetland, and percentage of
cloud cover each time they go outside.

The Nature-Study Movement and Science Curriculum
Studying the natural world as the science curriculum has its origins in the naturestudy movement (circa 1890-1930) in the United States (Doris, 2002). The aims and
objectives of this national curriculum were not necessarily on science but were more

12

This study looks primarily at living things, and this might well affect the range of children’s
gendering I uncover. Another study looking at science of non-living things would be a fascinating
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broadly focused on having children learn about and come to love the natural world
through direct experiences in the out of doors. Children were encouraged to keep track of
the growth of trees, to draw their observations of flowers and twigs and in some sites
(Chicago) encouraged to paint the landscape as a way to come to understand the beauty
and structure of the land. This holistic curriculum with its focus on the child and their
interests replaced a curriculum of the day that was considered dry. Lessons were
conducted indoors and relied heavily on the memorization of facts.
Unfortunately, the nature-study movement as a large-scale national curriculum
reform did not survive after the 1930’s except in small pockets of classrooms. Some
critics argued that nature-study was too emotional and not scholarly enough. Doris (2002)
suggests another reason was that classroom teachers had difficulty trying to comply with
the upward of nineteen different objectives the nature-study advocates expected them to
follow. Teaching out of doors just became too cumbersome and difficult.
There was a slight re-surge of the popularity of nature-study during the
environmental education movement of the 1970’s that continues today not in schools but
with non-profit organizations such as the Audubon societies and other conservation
organizations. These groups offer a plethora of nature-study programs, summer camps for
children, workshops for teachers, and travel tours for adults and families. In addition,
these organizations lobby for state and national environmental policies.
In the public elementary schools, however, the nature-study movement has given
way to a much more narrowly defined science curriculum. This new curriculum has
minimized or completely excluded the aesthetic, emotional, moral and spiritual ways of

comparison.
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knowing nature that were at the heart of the nature-study movement (Doris, 2002). There
are still however a few elementary classrooms like the one where I conducted my
research where because of the strong interest of the teacher, nature-study is used as the
basis for the science curriculum. Given the increased emphasis in schools on
accountability and testing, it is difficult for many teachers to veer too much from the
district’s standards-based science curriculum, which usually does not focus on naturestudy.

What Does It Mean That Science Is Gendered?
In chapter one I described the elements of what are considered ‘objective’ and
‘subjective’ orientations to science (Parker, 1997). Historically and culturally, these two
supposed ways of knowing in science have been associated with ‘masculine’ (‘objective’)
and ‘feminine’ (‘subjective’) orientations and held in opposition to each other
(Scheibinger, 1987).
Despite best efforts to change the image of science, children’s images of a
scientist as male and white, wearing a lab coat and mixing chemicals with hair askew
persists (Jarvis, 1996; Mason, Kahle, & Gardner, 1991). Even the children in the second
grade where I conducted my study drew white men in lab coats. The only difference is
that some children placed the men outdoors in the woods in their lab coats rather than in a
laboratory.
Accompanying this view of the scientist as male is the Western cultural view of
science knowledge as rational and ‘objective,’ lacking emotion or intuition. This view of
science knowledge has historically been associated with ‘masculine’ and ‘feminine’ and
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the ‘masculine’ has been viewed as normative (Haste, 1994). Historian of science Londa
Scheibinger (1987) writes:
One set of qualities⎯ reason, fact, and object⎯has come to represent rational
discourse and scientific knowledge. The other set of qualities⎯feeling, value,
subject⎯have been defined as unpredictable and irrational. When the dualism of
masculinity and femininity was mapped onto these categories, masculinity
became synonymous with reason and objectivity, and femininity became
synonymous with feelings and subjectivity (1987: 331).
Feminist scientists have argued that this ‘masculine’ image of science is not how
science is actually practiced by scientists. In her classic biography of the scientist Barbara
McClintock, Evelyn Fox-Keller (1983) argued for a ‘feminine’ version of science that is
not less ‘objective.’ She presented a picture of a scientist in relationship with the object of
their study. What Keller highlighted in McClintock’s work was the scientist’s ability to
see, to notice that the corn chromosomes she was studying had changed in a significant
way. Keller attributes McClintock’s ability to notice this change by her interactive, nonhierarchical relationship with the corn chromosomes. Keller (1985) argued for reclaiming
science as a fully human activity. Psychologist Helen W. Haste (1994) argues that
Keller’s work is significant because it challenged the dominant mode of science at the
time ⎯ atomistic, linear, analytical, and conquering nature. Instead, Keller provided
another perspective and mode of science as holistic, discursive and one of discovery
(1994:223). By associating the dominant mode of science with masculine gender traits,
Keller introduced the idea that science was gendered and thus not gender neutral.
This idea of a feminine science as described by Keller does not necessarily mean
that boys cannot do it or that girls cannot do ‘masculine’ science. In fact in my research I
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found that both the boys and the girls used both ‘feminine’ and ‘masculine’ orientations
in doing science.

The Boys and the Girls Orientations to Science
Given this classroom context and the strong interest in nature-study of the
classroom teacher, it was not a surprise to me that for most of the boys and the girls in
this classroom, science was about nature especially animals. In my collage-making
session with the children where I asked them to make a collage of themselves doing
science, all of the children placed pictures of animals on their collage.
In terms of science process I noticed that the children engaged in science in four
distinct ways. The children: a) sorted and classified objects; b) measured using available
tools; c) identified and accurately named animals; and d) conducted experiments with
water and sand and with animals.
The following examples are from activities the children did either in my seven
research sessions or whenever they had quiet time to play with materials and objects in
the classroom.
In terms of sorting and classifying objects, I noticed that all of the children used
difference for sorting animals and that all of the children consistently named animals as
male using the terms “he” or “him.” The animals or animal-related objects such as an
antler or a shell were sorted by size (large/small; big/little); by familiarity
(known/unknown); by relationship (mother/baby; teenage/adult; male/female; mom/dad);
by color (light/dark); or by physical characteristic or behavior (mean/cute; bites/does not
bite).
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In measuring, the children used tools like thermometers and rulers to measure the
temperature of sand and water; rulers for measuring the stride and straddle of animal
tracks; and on one occasion, Marissa used a ruler to determine how much water a small
bug box could hold. I noticed the children were careful to use the correct unit of
measurement, centimeter or Fahrenheit and Celsius.
In identifying and naming objects, I noticed some children wanted to use the
correct names of the objects and would look the name up in a field guide or on the
Internet. This is what happened when Jessica and Howard discovered a caddis fly larva in
the pond water they were investigating. They found the picture of the animal in a field
guide and confirmed its identification with the classroom teacher.
Other children seemed to be content to give objects their own names. In an
example I mentioned previously in chapter two, one day during quiet time I noticed that
Howard, Matthew, Dexter and Brian were sitting at the science table with a collection of
rocks they had found during recess. They were drawing the rocks and naming them
names they made up such as the “red fire black rock.”
I noticed that the children got very excited whenever they would discover
something unexpected, a feather on the ground, tracks in the snow, a leech in the pond
water or a tick outside. If the teacher was with the children she would often asked them to
take their “best guess” at what it was but if the teacher was not available children often
used the expertise of other children. For example, one day upon returning from Bull
Brook, Brian discovered a tick on his pant leg. Before the classroom teacher had a chance
to say anything about it, Dexter had gathered the children around him and was telling
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them everything he knew about ticks, how to remove them if they have bitten you and
how to kill them if you found them.
I found that when the children were allowed to experiment with materials freely
without any teacher direction, they were able to discover things that even I could not
anticipate. Simple materials were a source of wonderful ideas and discoveries in science.
For example, when Kelly and Brian were making pretend animals out of clay and other
such art materials, Brian picked up the roll of masking tape and spun it on the table.
Brian: Oh that looks so cool.
Kelly: It looks like its getting smaller doesn’t it?
Cleti: Yes, it does.
Brian put a piece of clay inside the masking tape.
Brian: It’s kind of like a ride.
Kelly: Cool.
Brian pretending there is a person on the ride: He’s holding on. The force of it.
Cleti: The force of it. Tell me more.
Brian: Because it’s kind of pushing it down and down.
Cleti: What’s pushing it down?
Brian: The wind.
Brian: It’s like when you go for a roller coaster, it’s going so fast you go ‘whew’
and if you hold up water like that, it won’t fall.

In his play with materials, Brian was able discover and show me something about
force and wind and resistance that may not have been on my agenda that day but it was a
rich moment of learning for Brian. Another time Kelly discovered that her pencil bent in
an odd way when she viewed it from behind the aquarium of water. She thought it was
‘cool’ and couldn’t wait to show me.
In conducting experiments, I noticed that the children used the word ‘experiment’
in two distinct ways, a) to confirm a hunch that they might have about something, and b)
to investigate a phenomenon where they had no idea what might happen. An example of
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the former is the morning when, arriving in the classroom, I found Ed at the sink
conducting what he told me was an “experiment.” He had placed a soil thermometer in a
paper cup and he wanted to see if he could get the temperature to rise by placing warm
water in the cup. He was ecstatic at his results, “My experiment worked!” In terms of the
latter, in investigating snails and hermit crabs, Shane placed two animals together to
“experiment” to see what would happen.
In this example, Kelly and Matthew showed me two different understandings of
‘experiment’ in action. The two children are at the sand table. Kelly is upset.
Kelly: Matthew! Turning to me Look what he is trying to do. He’s using all the
good sand. I don’t want all the sand to be wet.
Mathew: I’m trying to make a castle.
Kelly: Matthew, I’m using that water. This is part of my experiment.
Cleti: What is your experiment Kelly?
Kelly: I’m going to see what happens if I pour water on this track and measure it.
It’s two inches.
Mathew: I’m going to try and make this shrink. He pours water over the
sandcastle he has built.

I also noticed that many of the children used their bodies to describe animal
behavior. For example, Rachel slithered across the floor to describe the snake she found
in her backyard and Melissa flapped her arms to illustrate how the pond animal she found
moved through the water. Occasionally, the children seemed not to have words to
describe what they had noticed and used their bodies instead. For example, one morning
when Rachel was observing her tadpoles, and the classroom teacher had assigned a
worksheet to fill out, she asked me if she could read her paper to me.
Rachel: My larva seems like it’s dancing. At my space I have colored pencils, a
magnifying box and a vernal pool guide. I found a little microscopic white bug
that looks like a piece of dirt and it moves in stops.
Cleti: It moves in stops?
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Rachel: Like this. She moved her body in fits and starts.

Emotions and Subjectivity in Science
I noticed that live animals and animal-related objects often evoked emotions and
stories from the children. The impromptu stories the children told and the expressions of
emotions found in these stories are clues to each individual child’s orientation to animals
in science. For example, seeing a picture of a frog and a snake in a field guide prompted
Rachel to tell me the following story:
Once I saw a frog and a snake and the frog was trying to get away and the frog
was like this she strikes a pose staying very still and it was holding it in its mouth
and the frog was trying to get away and I cried so much because the frog was
trying to get away and the snake was eating it.
These feelings of empathy for animals were a pattern in Rachel’s orientation to animals
as objects of science study. Another time when Emilie brought in what appeared to be an
insect home for sharing at morning meeting, in contrast to other children who wanted to
poke a hole in it, Rachel said, “It’s better to not know what it is than to kill it.”
In these two examples, Rachel portrays herself to me as someone who has
empathy for and cares about animals. Other children’s stories in response to animals
illustrated more aggressive or dominant orientations toward animals where animals were
manipulated or endangered in some way.
The following is an impromptu story that Jerry told while investigating live
hermit crabs and snails.
One day at the beach my Dad pulled a hermit crab out of its shell and it wouldn’t
go back into that shell---and then we got---we were with these people, playing
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with these people---then they went for a walk and they found a different shell that
was really white. He crawled into that one.
The literature on ‘objective’ and ‘subjective’ orientations in science ties discourses of
empathy and care to the category of “involvement” but neglects to tie violence and
aggression, control or neglect to “involvement” (Parker, 1997). I argue that references to
violence and aggression toward animals are as ‘subjective’ as other emotions that the
children express as they relate to animals such as empathy and care and concern for the
welfare of the animal. Orientations in science that might appear to be ‘objective’ actually
mask emotions and ‘subjective’ experiences. This is an important point because it goes to
the core of understanding children’s gender identification through their expressions of
emotions and subjectivity.

Science Orientations Change with Context
In addition to arguing that ‘objective’ orientations are often ‘subjective’
orientations, I also found that individual patterns and orientations to animals were not
fixed but were more fluid when negotiated in the power interactions of the science
classroom. The children’s orientations toward the animals often changed with context and
even within the same context. The following science activity is an example of what I
mean.

Science Activity: Investigating Snails and Hermit Crabs
In the following excerpt from one of my seven research sessions, a small group of
children are investigating snails and hermit crabs. Jerry and Dexter have decided to race
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their snails in a competition. The two boys talk about how to manipulate the animals by
blowing on them and ‘test-driving’ them. Dexter uses the metaphor of driving a racecar
as a way to think about the race.
Jerry: Dexter, do you want to have a race with me?
Dexter: Sure. Snail or hermit crab?
Jerry: Hermit crab. I’m going to take this guy.
Jerry to me: Do you want to see a race? Watch.
Jerry: Okay, ready go. Blow on them.
Dexter: I’m test-driving them.

In this next exchange, Haley is critical of the boys and is invited by Jerry to join
in and participate in their race with the animals. In joining in with the boys, Haley
appropriates the same objectivist orientation toward the animals as Dexter and Jerry. The
animals are treated solely as an object to race and Haley is unconcerned about whether
they will get hurt or not.
Haley: You guys are making them fall asleep so they’ll just stay there. Go. Haley
moves her body as she says this.
Jerry: Haley, you play for me okay?
Haley: I want to play for both of you. If one of them flips over and gets hurt it
pops it for them.
I found Haley’s response in sharp contrast to another context where Haley expresses
concern for animals. On another occasion, when the teacher and children had discovered
some turtle eggs, Haley was the only child who objected to having the teacher and
children disturb the eggs.

Science Activity: Discovering Turtle Eggs
In this scene the children are walking to Bull Brook and Ms. A. stops them at a
place in the field where it appears turtle eggs have been dug up. Ms. A. asks the children
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to look around the area, pick up the shells and see what they notice. She tells the children
they can bring some back to the classroom. Haley responds to the discovery with a
concern about disturbing the nest.
Ms. A.: What do you notice?
Haley suggests: Turtle eggs.
Ms. A.: What makes you think turtle eggs? Can you tell me more?
Haley: ‘Cause they’re circles.
Ms. A.: So they’re round. Have you noticed turtle eggs before?
Haley: Yeah.
Ms. A.: So that’s your best guess, that they might be turtle eggs?
Haley: Wait a minute. Do you know what they are?
Ms. A. (laughter): I did not know what they were when I first saw them Haley. I
had my best guess.
Haley repeats her question to Ms. A. and adds her concern about not disturbing the eggs.
Haley: Ms. A.? Do you know what they are? Because if you know what they are–
we shouldn’t be doing this (disturbing the eggs).

I found yet another multiple discourse with Jerry in this same snail and hermit
crab scene. Further along in the race with Haley and Dexter, Jerry shows a shift in his
orientation to the animals by expressing care and concern for the snail’s welfare. He is
racing the snails as objects in a competition with the other children but he is also
concerned that the snails not die.
Jerry: I’m going to give it water so it won’t die. He pours water on the racetrack
paper.

What these excerpts show is that boys and girls can hold multiple concerns and
orientations toward animals.
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Inadequacy of the Dichotomous Model
The complexity of the boys’ and the girls’ orientations to science makes it
difficult to map them onto the traditional dichotomous orientation in science (namely
‘subjective’ and ‘objective’) often in opposition to each other. My research shows that the
traditional dichotomy is actually misleading and inadequate in a number of ways: a) what
has often been called ‘objective’ orientations can actually be ‘subjective’ emotions; b)
‘subjective’ and ‘objective’ orientations are often ‘gender-coded’ and my research shows
that the boys and the girls often share a common discourse; c) different contexts and
social interactions change children’s orientations to science.
In the science activity with the hermit crabs and snails there are multiple
examples of where the boys and the girls share a discourse. For example, Haley and Jerry
and Dexter share a discourse about the animals as objects to race and manipulate. Jerry,
Marissa and I share a discourse around caring for the animals.
I suggest that rather than looking at the boys’ and the girls’ science orientations as
either ‘objective’ or ‘subjective,’ a more fruitful examination would be to look at the
patterns in the multiple ways that boys and girls engage in science and how these patterns
are clues to both individual gender identity and to the gender dynamics of boys’ and
girls’ negotiating power and social hierarchies in the classroom.
In the next chapter, I will illustrate my argument by examining the gender
dynamics in the social interactions between the boys and the girls as they ‘do science.’
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CHAPTER FOUR: GENDER DYNAMICS IN THE SOCIAL RELATIONS OF
THE BOYS’ AND THE GIRLS’ DOING SCIENCE

Introduction
This chapter examines the social interactions of the boys and the girls in a second
grade classroom as they engage in science activity. I am using the concept of
‘positioning,’ introduced in chapter one, to describe these interactions. I will argue that
the boys positioned the girls as their assistants, as incompetent in science and weak and in
need of the boys’ help and protection. The girls both deferred to the boys as science
experts, and resisted the boys’ dominant behavior.
My observation of the boys and the girls together is that the children actively
negotiated positions of power. For example, in science activities where the boys tried to
dominate the activity, I saw the girls resist these requests to do things the boys’ way. I
also noticed some of the boys’ resisted girls’ positioning of them by becoming silent and
not engaging with the girl.

The Boys’ Dominating Behavior with the Girls
The following are examples of the ways that I noticed the boys tried to dominate
the girls. The boys: a) ignored the girls in science activity, thus rendering them invisible;
b) positioned the girls as in need of the boys’ protection and; c) directed and dominated
the girls’ science activity by telling them what to do and correcting the girls’ science
observations.
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I found that in many science activities the boys treated the girls as if they were
invisible, not answering their questions, and taking over a task when it was assigned by
the teacher to be shared. For example, in chapter one I described a science activity in
which Jessica and Howard are making observations of the classroom tadpole. In the
process of making those observations Howard tells two stories, both about previous
experiences he has had with catching tadpoles and frogs. Jessica who has listened
carefully to Howard’s stories asks him two follow-up questions but he does not respond
to either of them. Howard, however, does answer the questions that I ask him.
Howard referring to the tadpole: This one’s huge. It’s a bullfrog because I caught
one. He pauses to gesture with his hands. Like that big in a net. [They’re] hard to
catch with your hands because it is so strong.
Cleti: That’s why you think this is a bullfrog? He nods.
Jessica: Did you get water in your net?
Howard does not respond.
And later in the same scene:
Howard: Every year, I don’t know when I saw them. There’s like a mid-pool and
shelf and when you get there you look down and see thousands of tadpoles. There
used to be a bench and we sat on it and we looked around and had tadpoles all
around it.
Cleti: Who were you with? Your Dad?
Howard: My Dad and my brother.
Jessica: Do you have one of those little underwater things?
Howard does not respond to Jessica but continues to tell me about the water: It’s
really, really, clean.
Another way that the boys rendered the girls invisible was in taking over a task
that the teacher had assigned to both of them. In this way I noticed that there were social
hierarchies in the classroom. For example, in one of the many field excursions to study
the Bull Brook stream the classroom teacher, Ms. A. assigned Jerry and Susan to work
together as partners and gave them the task of collecting data on the temperature of the
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water. I noticed Jerry took over the task, taking the temperature and reporting it back to
the teacher without even consulting with Susan, a fairly quiet and shy girl who stood by
and watched. Brian did something similar when he and Susan were assigned to
investigate animal tracks together. In that scene, I found that I needed to intervene so that
Susan would have space and materials to work with because Brian both dominated the
materials and dominated my attention by only talking directly to me; never to Susan.
Susan was not the only girl this happened to. This also happened with Katie. On
one occasion when the children were looking through science field guides, I noticed Jerry
give directions to what the girls ought to be looking for. Kelly and Rachel resisted his
direction by getting up and walking away from the table, but Katie stayed and did what
Jerry told her to do.
Susan and Katie were the only two girls that this happened to. Perhaps it was
because Susan was very shy and she did not speak up for herself or because Katie was the
least integrated into friendship networks with other girls. She herself told me that she was
not allowed to have friends over after school. The other children told me that she was the
only girl that didn’t attend their birthday parties. Katie told me her mother would not let
her go.
Sometimes the boys positioned the girls as needing protection. In this scene,
Howard and Jessica are looking at a tub of pond water and Howard positions Jessica as
someone who needs to be cautioned about or protected from, a giant water bug. The two
children are searching for the tadpole.
Jessica: Let’s let the water settle first.
Howard: It has to be somewhere.
Howard to Jessica: Be careful of the giant water bug.
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Howard does something similar with Katie when she expresses fear of being
bitten with the hermit crabs. In this example, Howard also acts as an expert on the way to
hold a hermit crab.
Katie: Do they hurt?
Howard: I pick them up all the time. You have to hold them like that so they
won’t hurt you, like right here.

In another example, Brian was the only boy working with Rachel, Katie and
Marissa in making their science collages. All of the children were cutting out pictures
from magazines and gluing them to the cardboard that I had provided. Brian cautioned
the girls to watch out for the open scissors lying on the floor.
Brian: There’s a pair of scissors on the ground. Very dangerous.

I also noticed that the boys often directed the girls’ activity, telling them what to
do and what not to do. In this scene Marissa and Jerry are looking at animal tracks in the
sand. Marissa has picked up a hand microscope in order to look more closely at the sand.
Jerry tells her to put it back saying that was something they used when they were
younger.
Marissa to me: What are these? (Hand microscopes that light up.)
Cleti: You use them like this. It must need a battery.
Jerry: Marissa, don’t take it out. We did that last year in first grade.
Jerry: Marissa, put those back where you got them.

Jerry, in particular, was very directive in his interactions with the girls, often
asking the girls to assist him. He would cajole the girls into getting them to do what he
wanted, whether it was to race snails his way, line up objects from the natural world to
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find the median, or to help him in measuring the stride and straddle in animal tracks. In
all of these three cases the girls involved initially resist his directives but then reluctantly
agree to help him.
In this particular science activity, Jerry appeals to Jessica to help him line up the
objects even though she says she is busy looking at a skull under the microscope. Jerry
persists and convinces Jessica to help him by suggesting that it will be easier for her to
find things to look at if they are lined up.
Jessica is looking at a skull under the microscope: It’s huge. It’s hard to see
under the light so I moved it up.
Jerry: Jessica, help me line them up smallest to biggest.
Jessica: I’m looking at stuff.
Jerry: When they’re lined up you be able to find what you need better.

Besides asking the girls to be his assistant, Jerry was often sarcastic to the girls
when their discourses with animals differed from his own. I am revisiting a science
activity that I described previously to illustrate this point.
In this science activity Jerry is racing snails with Dexter, another boy. Marissa
who was also assigned to their group decided not to join the boys in their snail race which
was about winning but instead to conduct her own race/competition with a hermit crab to
find its ‘personal best’ time. In this way the children performed two different versions of
a competition. In this example, Jerry is sarcastic to Marissa, calls her behavior “weird”
and makes fun of the name she has given her snail but then joins in the fun.
Marissa: This little hermit crab is my little racer. He’s very good. He went two
times already. He might make the paper.
Jerry: Marissa, you’re being weird.
Marissa: Does anyone want a very fast hermit crab?
Jerry: I do.
Jerry: Marissa he’s flying.
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Marissa: I know he’s wicked fast.
Jerry: He’s not even moving.
Marissa: I’m going to name him champion. How do you spell champion?
Jerry: I’m going to name him kooky face.

On another occasion, Jerry and Haley were looking at pond water together and
Jerry called Haley a ‘weirdo’ and was critical of her sensitivity toward the pond animal.
In this science activity, the children think they have discovered a pond animal.
Jerry: Haley let me see.
Haley: Can I show Ms. A?
Jerry: Wait, no it just moved. I swear.
Haley: Yeah.
Jerry: Stop. Don’t touch the table, Haley.
Haley moves the tub: It’s moving.
Jerry: You’re a weirdo.
Haley: Hey, be careful it might be alive!
Haley: Make sure there’s some water.
Jerry: Are you always this sensitive?
It isn’t that Jerry wasn’t competitive with other boys and sometimes sarcastic with
them it is that with the girls he was more directive and more consistently sarcastic in his
behavior towards them.
Another way I found that the boys questioned girls’ competence in science was in
correcting girls’ interpretations of phenomena. In this science activity, Haley and Howard
are investigating animal tracks in sand. Haley is using tweezers to pick through the sand
and is pulling out pieces of grass and calling them ‘worms.’ Howard corrects her fanciful
interpretation by telling her they are really pine needles. Haley resists by disagreeing.
Howard: That’s not a worm. Those are pine needles.
Haley: Yes it is. I call them worms.
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I noticed a pattern of the boys correcting the girls’ accuracy when it came to
reading the thermometer in the courtyard. Each time the children went out into the
courtyard to make observations of their dandelions, the classroom teacher had them
record the air temperature and cloud cover and record these observations on a worksheet.
On one particular day, the teacher asked two girls, Lizzie and Emilie, to read the
thermometer and report the temperature. Just after the girls reported back their findings,
Brian reported to the teacher that he had checked and the girls had read the temperature
wrong. Upon checking the temperature myself, I found that he was right; the girls had
read the temperature incorrectly. However my point is not about the girls’ accuracy but
that Brian checked on their reading of the temperature. He assumed that he needed to
check on girls’ accuracy in reading the temperature. I saw this happen with Jerry as well
as Brian every time girls were assigned by the teacher to read the thermometer. The
reverse was never the case.
In this next extended example, a science activity with Marissa, Brian both
positions Marissa as less than competent with a tool of science, a microscope, by wanting
to focus it for her, and blames her for moving the focus button. When she resists his help,
he complains to the teacher about how he will never get a turn if Marissa learns how to
use the microscope.
My interpretation of this interaction is that Brian is threatened by Marissa’s
growing competence with the microscope. As Marissa becomes more competent, Brian
will lose the special access and privilege he has by being the only one in the class that
knows how to focus the microscope. It is to Brian’s advantage to keep Marissa from
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becoming competent. He fears Marissa’s expertise and the inherent power in that
expertise.
What you will also notice in this activity is my own participation in it. I interject
my own perspective of wanting Marissa to have the chance to learn how to use the
microscope. I do this by trying to convince Brian that Marissa did not want him to do it
for her. This speaks to my own interest in giving girls access to tools in science. What I
didn’t realize until later, after analyzing this interaction, was that giving Marissa access to
using the microscope herself did make her feel more competent but did not make her feel
as competent as Brian, whom she still considered the best focuser in the class.
Marissa is trying to focus the microscope because she is having trouble seeing
her object under the scope.
Marissa directing Brian who is helping her: No, down.
Brian to me: Marissa will never let me have the microscope again.
Cleti: Of course she will. Take turns. She’s just trying to get it into focus.
Brian: I was trying to get it into focus and she was like- ‘No!’
Cleti: She wanted to do it herself?
Brian: I was teaching her how to do it.
Cleti: Oh. I guess she didn’t want to be taught how to do it, Brian.
Marissa is still having trouble: I can’t see it.
Cleti: How about if you move it up and down.
Brian: Marissa, I’ll do it.
Brian goes over to the microscope and focuses it.
Brian: I think Marissa hit the button by accident. I was trying to get that one in
focus.
Cleti: So, now you got it to work, Brian?
Brian: Oh yeah, in a big way.
Marissa then goes over to the microscope that Brian has now focused for her.
Marissa: Oh baby. That is so sweet. Ms. C., look at it. It’s so great.
Brian: I made it so good. I told you I was good at it.
Brian: I told them I’m the best person to make it focus.
In this next exchange, Marissa tries to focus the microscope herself and is
successful. However she still defers to Brian as the best focuser in the class.
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Marissa: I’m trying to see if I can pull out one of his teeth and see what he had for
lunch. I’m going to look at it under the microscope.
Marissa: Oh that’s really cool.
Marissa to me: Do you want to look at it? It’s really cool.
Cleti: Oh it is. Oh my goodness. It is very cool.
Marissa while looking through the scope: Really cool, really good focus, maybe
I’m not the worst focuser.
Cleti: You thought you were the worst focuser?
Marissa: Brian said he was the best; maybe he’s not the best in the class. I’m
second best, I think.
What I find particularly compelling in this science activity besides Brian’s
positioning of Marissa as needing his help, is Marissa’s resistance and response to Brian.
She initially resists his help and expresses her desire to learn how to focus the microscope
herself. Eventually she gets a chance to do it herself and finds she is successful. However,
even though she has learned to focus the microscope, she still defers to Brian as the best
focuser in the class. Marissa’s responses to Brian’s dominance of the microscope, first
resisting his help and then continuing to defer to Brian as the expert, are typical of ways I
noticed that the girls interacted with the boys.
The boys were consistent in their positioning of the girls. They positioned the
girls as less powerful, in need of protection and help, invisible and less competent in
science. These positions functioned to sustain unequal gender relations between the boys
and the girls.
In this next section I will examine the multiple ways that the girls responded to
the boys positioning of them.
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The Girls’ Paradoxical Responses to the Boys
In their social interactions in science, I noticed that the girls responded to the boys
in three ways; a) by deferring to the boys as experts in science; b) by joining in with the
boys and taking up their way of engaging with the materials; and c) by resisting the boys.
I found the girls’ responses to the boys to be paradoxical. On the one hand, the
girls deferred to the boys’ expertise in science, they admired some boys as scientists, and
sometimes joined them in investigations; and yet in that same context and in other
contexts, the girls might resist the boys’ dominating behavior.

The Girls’ Defer to the Boys as Experts and Scientists
I discovered that the girls positioned certain boys in the classroom as experts in
science. The girls often referred to these boys (Brian, Jerry, and Howard) as “good
scientists.” As an example, one time when the teacher assigned the class to come up with
a list of things they wanted to observe at their bird feeder, Rachel compliments Jerry and
Howard on being good scientists in collaborating with each other. She does this however,
after I compliment the boys.
Cleti: I think Jerry that the question you raised is a good one and you and Howard
should think about how you want to write it.
Jerry: We’ll talk together.
Rachel: They’re good scientists.

Another time when I interviewed Rachel about a drawing that she had done of a
make-believe duck, she told me that she wasn’t a scientist yet but that Jerry was a
scientist.
Cleti: What should I ask you about?
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Rachel: I don’t know. I’m not a scientist.
Cleti: You’re not?
Rachel: I’m not yet because--maybe you study things like animals and you go out
in rain or snow. Pause Jerry is a scientist.
In another science activity, Marissa and Howard are working together,
constructing pretend animals out of clay. I had heard the children talking earlier that day
about ‘boy’ dogs and ‘girl’ dogs and how Marissa said she didn’t want a ‘boy’ dog
because it would be too ‘rough.’ This earlier conversation prompted me to ask the two
children if their animals were boys or girls? This question prompted a debate about
gender identification and color.
Marissa: See mine’s pink so it sort of has to be a girl.
Howard: In Pokemon males are pink and girls are blue.
Marissa: That doesn’t make any sense. A boy should wear blue and a girl should
wear pink.
Katie: Kevin likes pink−he’s a boy.
Marissa: But he’s a weirdo.
Katie: That’s correct.
Howard: I’m a boy. And I like pink.
Marissa ponders this for a minute: But Howard you’re a good scientist.
Flustered by Howard’s response that he likes pink, Marissa compliments Howard
by calling him a ‘good scientist’ in spite of the fact that he likes pink. In this way Marissa
deals with his gender crossing by acknowledging his other masculine traits.
Besides naming certain boys in the class as ‘good scientists,’ I noticed the girls
considered the boys as experts in science in two main categories: a) in their knowledge of
animals and animal behavior, and b) in their prowess with tools. This reflects the
dominant discourse about boys and men’s superiority in these areas.
In terms of their expertise with animals, one day when the whole class was
outside on the schoolyard, a number of the children noticed a large red-tailed hawk
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soaring overhead. Rather than ask the classroom teacher or another child, Rachel walked
over to Jerry for his interpretation of the animal’s behavior.
Rachel to Jerry: Do you think he sees its prey?
Jerry: I think he’s looking.

I noticed that Jessica in working with Howard on tadpole observations deferred to
his expertise about the animals, suggesting to me that she thought he knew more about
their behavior than she did.
The other way that the girls considered the boys experts was in their use of tools.
By tools, I am referring to things like tweezers, the classroom microscope and even hip
boots, the equipment of doing science.
In this science activity, the children are getting ready to go outside to the Bull
Brook stream to measure the height of their skunk cabbage plant. The classroom teacher
asked the children to put on their hip packs, to take a clipboard with a data sheet and to
put on their ‘puddle’ boots. Howard is particularly proud because he has brought in a pair
of hip boots from home. Howard’s hip boots prompt a story from Rachel of a time when
she had a chance to wear hip boots, one of her most embarrassing moments, she tells me.
One time Ms. A came over to my house to see if we had a vernal pool and I put
hip boots on. I stumbled through the woods. It was quite embarrassing.
I noticed that many of the girls did not think they were very good at using tools,
like tweezers. Here, Jessica explains how she is not very good at it and the consequence
of not being very good at using tweezers is that she might harm a tadpole.
Jessica: I like touching nature because it’s slimy. It has algae all over it. She’s
picked up a large leaf and is running her hands on the leaf.
Cleti: So you like touching nature because it feels slimy?
Jessica: It feels good. But it can hurt life.
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Cleti: What do you mean hurt life? The tweezers?
Jessica: Yeah. Something could live on it and she pauses I can’t hold it that good.
Cleti: The tweezers?
Jessica: Yeah.
Jessica: If I picked up a tadpole (with the tweezers) it would die. Poor thing.
Using tweezers and wearing hip boots were not the only tools in science that the
girls felt uncomfortable with. Marissa’s insistence that she is the second best focuser of
the microscope to Brian is yet another example of the girls’ perception of the boys as
more competent than they are in using tools in science.
These observations that the girls perceived the boys as experts both in their
knowledge of animals and in their tool use parallels the work of Valerie Walkerdine
(1998) with girls in mathematics. Walkerdine studied teachers’ perceptions of girls in
mathematics. In that study she observed that teachers still perceived girls as lacking in
mathematics even when they performed well and boys were perceived as being good in
mathematics even when they performed poorly. Although that study focuses on teacher’s
perceptions of students the parallel I draw to my study is that the girls in my study did not
think their science knowledge of animals or their ability to use tools was of equal value to
the boys’ skills in those areas. In my examples, it is not the teacher who is making this
judgment it is the girls themselves.

The Girls Join In With the Boys
Another way that I noticed the girls deferred to the boys was in joining in with
boys’ activity and taking up their ways of interacting with the animals or the objects that
appears to be inconsistent with the same girl in other contexts. For example, in a science
activity I used in the last chapter involving hermit crabs and snails, Jerry invited Haley to
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join him and Dexter in racing their snails. In an excerpt from that session, Haley treats the
animals just like the boys do, as objects to race, appearing to not care whether the animals
will get hurt or not. As I mentioned previously, this behavior to the live animals was very
different in other contexts where Haley was more protective of animals and expressed
care and concern.
In another science activity involving rubber animal tracks and sand, Marissa
agrees to measure the tracks for their stride and straddle exactly as Jerry wants to do. In
that activity Marissa agrees to be the recorder and clean up after the children are finished.
This is different from other science activities with other children, boys and girls, where
Marissa acts more independent by designing an experiment with a snail or in measuring
how much water a bug box can hold.
What is important to notice in the girls’ multiple responses to the boys is that: a) it
is difficult to characterize an individual’s orientation toward science using only one
context; b) there is a range of cultural discourses that are available to the children that
they draw from to suit the context and; c) there is variability within the girls.

The Girls Resist the Boys
The other important way that the girls interacted with the boys was in resisting the
boys’ dominant behavior. This resistance by the girls took on a number of forms.
Some girls chose not to engage with boys at all, especially if there was another
girl in the group. For example, Kendra and Jessica did this when they were assigned to
work with Brian and Sheen around hermit crabs and snails. The girls took their hermit
crabs and snails to the rug to act out a school scene and left the boys at the table to race
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their snails. The boys eventually moved to the rug to watch what the girls were doing.
They didn’t participate with the girls but just sat and watched and finally returned to the
table to continue racing snails.
Other girls engaged with the boys in doing science in the boys’ way but changed
the narratives in the science activity by shifting the discourse. These shifts in the
narrative are important because they provide clues to the girls’ gender identification.
I noticed that the girls took on the following three different discourses to shift the
dynamics in science activities with boys: a) domesticity; b) appropriating teacher
authority; and c) sexuality. When the girls used the three discourses, it shifted the balance
of power from the boys to the girl who used them. In every case, the boys’ response to
these shifts in discourse by the girls was to become silent or just not to engage with the
girls.

Domestic
I am revisiting an exchange that I mentioned earlier where Jerry has convinced
Jessica to help him sort a collection of objects his way. It is such a good example of my
argument of how the discourse of domesticity functions to shift the balance of power. In
changing the narrative in the scene, Jessica uses both teacher authority and a domestic
discourse. But it is the domestic discourse that finally shifts the activity. Jerry’s response
is to become silent.
Jerry: Jessica, help me line them up smallest to biggest.
Jessica: I’m looking at stuff.
Jerry: When they’re lined up you be able to find what you need better.
Jessica agrees and helps him lay out the objects from big to small.
Here Jessica uses a teacher authority discourse.
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Jessica: Stop making them perfect.
Jessica: Don’t touch. If you touch you’ll be in big trouble. I’ll tell the principal
and you’ll have to stay after school for the whole night.
Here Jessica changes the activity completely by imposing a domestic discourse of
family life. I am the one who engages with her. Jerry is silent.
Jessica: The antler needs a wife.
Cleti: What does he do with his wife?
Jessica: They kiss. They have babies.
Cleti: What do the babies do?
Jessica: They follow the parents and they have four of them, eight of them.
They follow their parents. They dance out the door. She dances.
I suggest that the reason a domestic discourse is successful in shifting the power
balance between the children, is that home and domestic life in Western culture is viewed
as a site of power for women. Women are still the primary caretakers responsible for the
upkeep of the house and the nurturing of the children, although that is changing as men
and women begin to share those responsibilities.
Valerie Walkerdine (1998) found a similar pattern in her research on very young
girls within the content area of mathematics. She found the girls in her study would use a
domestic discourse in order to maneuver a more powerful position in their play with
boys. Walkerdine argued that girls are able to identify with their mothers and their
positions within domestic practices and that this serves to show girls how powerful they
are in that context (1998:66).
Throughout my observations, I never heard or saw the boys use a domestic
discourse in their unstructured play or in their science activities. It appeared, in this
setting, to belong exclusively to the girls. When the girls used it, they were in effect
exercising power over the boys.
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Appropriating Teacher Authority
The domestic was not the only site of female power (Walkerdine, 1998). In
addition to using a domestic discourse to shift power relations in their interactions with
the boys, I found that the girls appropriated teacher authority and would become what
Walkerdine (1998) calls ‘sub-teachers.’ Walkerdine argues that it is this transitory
situation between the domestic (the mother) and the academic (the female teacher) that
permits the early success of girls in school.
In this classroom the teacher was explicit in her instructions to the children about
washing their hands before touching animals or placing their hands in the aquarium
water. She was trying to teach the children respect for life. I noticed the girls worried
much more than the boys about whether the animals would get hurt or harmed by their
actions (See Jessica with the tweezers in a previous scene) or the actions of others. As a
result, the girls often chided the boys for their aggressive behavior with live animals. This
was often used in conjunction with the appropriation of teacher authority.
In this example, Marissa’s response to the boys’ behavior with the live animals is
to appropriate my teacher authority.
Marissa and Jerry and Dexter are playing around with the live snails and hermit
crabs. They have created boats and are floating the animals on the boats. In this scene
Marissa appropriates my teacher authority and chides the boys on their behavior of
putting things in the water and making a mess. In this way she has become a sub-teacher
(Walkerdine, 1998).

Dexter: The periwinkle that wins gets a free cruise.
Cleti: Get those things out of here. No junk in with the animals.
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Marissa: There are living organisms in there and I don’t think you should give a
cruise to living organisms.
Marissa: This isn’t a puddle you guys. If we were outside and Ms. C. said you
could have as much water as you want.
Cleti: But inside it just makes a mess Marissa.
Marissa: Exactly. Ms. C. said no cruises.

In another scene, Marissa and Matthew are looking through a tub of water for
pond animals. Matthew is interested in measuring the temperature of the water and is
placing a number of different thermometers in the water. Marissa once again
appropriates teacher authority by correcting Matthew’s science accuracy but she also
worries that Matthew’s actions will kill the pond animals. Although my point is that
Marissa’s is acting as a ‘sub-teacher’ she is also expressing the value of accuracy in
science.
Marissa picks up bug boxes: We can use these to scoop.
Matthew reads the thermometer in the tub: 60 degrees.
Marissa: Degrees what? I’m going to be nudgy like Ms. A. (classroom teacher)
Marissa to Matthew: Matthew, you’re going to kill the animals. She takes out all
the thermometers and bug boxes that Matthew had placed in the tub. So we don’t
kill any organisms.

Sexuality
In my observations I discovered yet another way that the girls resisted the boys’
dominance and one that Walkerdine (1998) has not identified, that of the girls using
sexuality and their bodies to silence boys. I found the implied sexuality and power of a
woman’s body both embarrassed and silenced some boys.
In this science activity I have brought in a collection of natural objects for the
children to look at and draw. Jerry has chosen a turtle shell and is working on a table
close to where a group of girls are working. Usually eager to show me what he is doing, I
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noticed that Jerry was quiet. It turns out that the girls have silenced him by using the
word boob.
Cleti: Jerry, what are you up to? You’re not talking?
Rachel: He’s shy.
Sally: With all the girls around him.
Rachel: He’s very shy.
Jerry: They’re saying boob. I’m not talking about that!
Cleti: They’re saying what?
Rachel: Jerry, be quiet or I’ll say boob.
Jerry: I told you. They’re trying to be disgusting.
In using the word ‘boob’ the girls have embarrassed Jerry into becoming quiet. It
serves to both silence him and keep him seated at some distance from the girls. One
interpretation of this scene is that the girls wanted to make sure that Jerry did not invade
their private space and they knew that he would be embarrassed by the word ‘boob.’
I draw a parallel to the writings of psychologist Shirley Ardener (1975) to make
sense of this interaction. Ardener argues that when women are accidentally interrupted in
their private spaces or when they want to shame men who wish to invade them, rather
than ignore the invader which would serve to reinforce male control over them, women
will often be more brazen in their behavior. This brazen behavior serves to change the
relationship to one where the women (in this case, I am suggesting the girls) can control
their own representation. In my example, the girls are using a term that exclusively
belongs to them as females as a way to keep Jerry from invading their space.
I suspect that these girls knew that Jerry would be the one boy in the class that
would be most embarrassed by their use of the word and the one boy who would invade
their space since he preferred being with the girls more than with the boys (he often ate
lunch at the girls’ table). I also found he was easily embarrassed by words with bodily
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connotations. For example, one time when we were looking through a tub of pond water
together, I used the term ‘naked eye,’ a common term in science to mean looking at
something without the aid of a hand lens or microscope. Jerry got very flustered and
seemed embarrassed and thought that I had said something very inappropriate. The
classroom teacher reassured him and used the word herself to explain how scientists use
the word. After that incident, whenever he saw me in the hall Jerry would just say, ‘naked
eye’ and we would both laugh. In this way, Jerry seemed like the perfect candidate for the
girls to embarrass with the word, ‘boob.’
I did not notice the boys use their sexuality to embarrass the girls but that does not
necessarily mean they did not; maybe I just never heard it.

Summary
In their social interactions together in doing science, the majority of the boys in
this classroom positioned all of the girls in this classroom as less powerful, in need of the
boys’ protection and help; as invisible; as their assistants; and overall as less competent
than the boys in doing science. These functioned to sustain unequal gender relations
between the boys and the girls.
The girls’ response to these positions of the boys was paradoxical. The girls
accepted the boys’ dominance, deferring to the boys as being more expert in science in
tool use and in science knowledge; but at the same time, in some contexts, the girls both
joined in with the boys and resisted the boys. The girls resisted the boys either by just not
engaging with them or if they did, using three distinct discourses, domestic, teacherauthority, and sexuality. These discourses functioned in shifting the narrative, and in
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silencing the boys and allowed the girls a more powerful position in the social
interactions.

Discussion
In this chapter I have illustrated how the structures of the science classroom
provide a context for the gender dynamics of negotiating power between the boys and the
girls. The boys position the girls as their assistants, weaker, in need of help and
protection, and overall less competent than the boys in science. In doing so, the boys
retain a more powerful position in the gender dynamics of the classroom.
I have also illustrated in this chapter how the classroom context is a site of
personal struggle for the girls. The girls use a number of strategies to assert their own
power and prevent their marginalization (Paechter, 1998). They struggle with wanting to
be competent in science and they struggle with how to respond to the boys’ positioning of
them as weak and incompetent in science. Marissa for example, defers to Brian as the
expert with the microscope and sees her own growing competence as ‘less than’ in some
way compared to Brian. Jessica, for example, cares about the tadpole’s welfare and
wanting to learn how to use tweezers as a tool in science and she knows that the tweezers
could harm the animal. It isn’t that she doesn’t know how to use tools; it’s that the tools
sometimes present her with a moral dilemma.
The girls’ resistance to the boys’ power is enacted through traditional female roles
in the home and classroom and with their sexuality. These are the tools the girls use to
resist the boys. Unfortunately, some classroom teachers have misinterpreted these
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behaviors as the girls’ orientations to science. I suggest instead that these are acts of
resistance in negotiating power with the boys.
I noticed that the forms that dominance and resistance took varied in some cases
by the individual girl or boy. I noticed both boys and girls treated some children
differently.
There were two girls who did not resist when the boys took over their space or
told them what to do. Susan was very quiet and hardly spoke at all and Katie often played
alone during quiet time and was not very well integrated into the friendship networks
among the other girls in the classroom. These were the girls that I found were more likely
to be either ignored by the boys or easily dominated by a more powerful boy.
Within the boys there also seemed to be a difference in how some children were
treated by others. I noticed many of the girls corrected the science practices of Sheen and
Matthew, something they never did with Jerry. I also noticed there were boys who took
the lead in giving directions to the girls and to other boys and that these boys often
engaged in competition with each other. For example, whenever Jerry and Dexter were
together in a group, they arranged competitions to see who would win, such as racing
snails, or by describing in great detail to me their bicycle accidents.
Learning more about these differences in how children were treated differently by
other children would be helpful especially in studying classroom contexts that have more
diversity of race, class or disability than the one within which I conducted my study.
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CHAPTER FIVE: GENDERED DYNAMICS IN THE BOYS’ AND THE GIRLS’
RESPONSES TO ANIMALS
Rachel: It’s cool. Referring to the turtle paintings on the wall. All the turtles look
different colors but it’s from the same one.
Teacher: Yes. We all look at the same project and see it in different ways.

Introduction
In this chapter I examine the gendered patterns in the children’s responses to
animals. I found that the children responded to animals in the following three ways: a)
care; b) aggression; and c) indifference. My multiple research methods of using
participant observation and informal interviewing as well as conducting my own science
research sessions allowed me to see how these expressions were consistent in individual
children across contexts.

Boys’ and Girls’ Gendered Responses to Animals
One of my science research activities was to ask the children to make a collage of
them doing science.13 In making their collages, as I have noted before, all of the children
viewed science as being about animals. Both the boys and the girls cut out and pasted
13

When I introduced the activity to the children, I asked them what magazines I should bring?
They said: Nickelodeon, Martha Stewart, Ranger Rick, Hamsters, Turtles, Sports Illustrated for
Kids, Highlights, and National Geographic for Kids. I sat with each group of children while they
made their collages noting the conversations and I interviewed each child about their collage after
they completed it. I asked questions such as, How is this like you doing science? Is there a place
on this that’s you? Are you here at all? What’s your favorite picture on here? What would you
want someone to know?
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pictures of animals, both domestic and wild, onto a large poster board. All of the children
named animals as ‘male,’ which I noted in chapter one. What I found compelling was
that in interpreting their collage to me, each child expressed his/her relationship to
animals in unique and personal ways. For example, Lizzie’s collage was filled with
pictures of dogs and in my follow-up interview with her, she told me how she was trying
to convince her mother that she could be responsible for taking care of a dog so it was
only fair that she get one. In her story to me she described in great detail the rules and
procedures that she had devised for taking care of a dog. I will describe this in detail later
in this chapter.
Howard in contrast to Lizzie, in his collage, drew a very small picture of himself
sitting on top of a large frog next to a picture of Ranger Rick, a character from the
magazine of the same name. In the scene, Howard is watching birds using binoculars and
is surrounded by large animals like a tyrannosaurus rex. In my follow-up interview,
Howard explained to me,
If you (meaning him) were really that size you wouldn’t want to be sitting on a
frog because he would be jumping and that pointing to each animal in turn would
just eat you. That will eat you and that would eat you.

Care and Concern for Animals
One of the ways that the children responded to animals was through care and
concern for the animal’s welfare. I found numerous examples of empathy toward animals
with some boys and all of the girls. This next story is one that I have mentioned
previously in chapter three, but I am using it once again to illustrate Rachel’s expression
of empathy for a frog that fell victim to a snake.
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Rachel: Once I saw a frog and a snake and the frog was trying to get away and the
frog was like this she poses and it was holding it in his mouth and the frog was
trying to get away and I cried so much.
Cleti: How come?
Rachel: Because the frog was trying to get away and the snake was eating it.

Another expression of care was to protect an animals’ home or habitat. In this
science activity, Rachel and Jessica are searching through a pan of pond water for small
animals, Rachel tells Jessica not to put her hands in the water by suggesting she could
disturb the animals in their home.
Rachel: They’ll disturb their home and they’ll say ‘there’s a big finger in my
home.’
In yet another example of the same point, Rachel once again expresses a
sentiment of leaving an animal alone rather than taking a chance of harming it. In this
science scene, Emilie has brought in what appears to be an insect home and the children
and teacher are trying to figure out how to find out what it is.
Ms. A.: How can we find out what it might be?
Matthew: You can watch it.
Jerry: Look in a book.
Ms. A.: You think it might have something to do with an insect so you’re going to
look in an insect book? A book could help us find the information.
Lizzie: Um. Put a hole down the side of it so we can take a peek.
Ms. A.: We’ll take a peek so as not to disturb it?
Rachel: It’s better to not know what it is, than to kill it.

These expressions of care and concern as empathy and of leaving animals alone
contrast with expressions of aggression and control over animals I found with other
children, many of the boys.
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Aggression and Control over Animals
I found that many of the boys expressed aggression and control over animals in
their stories and through their actions in manipulating animals. For example, in a teacherdirected science activity, the teacher gave the children a pretend deed to a plot of land
and asked them what they would do with their land. Howard’s response was to collect
animals and manipulate them, in essence controlling them.
I would go around the world and get these bugs and then I would bring them to
my land and shoot them with this ray gun that make stuff big and then live on the
land.
Howard’s response describes what many traditional field scientists do in
collecting animals from the wild. Howard does not want to kill animals or have them get
hurt but he does want to collect them and manipulate them. You see this behavior once
again in the following science activity with Lizzie, where Howard discovers that if he
pushes on the caddis fly’s body it will go inside its log-like structure. We can also see
Howard’s idea about himself as someone who saves animals. In this way, for Howard,
care and manipulation of animals may be one and the same. It is hard to know without
more data. In manipulating the animals, Howard also gets to save them and feel good
about it.

Science Activity: The Hunt for the Caddis Fly Larva
Lizzie: I’m going to try to find it with an eyedropper. Maybe I can do it.
Howard: There it is.
Lizzie: Do we have it?
Howard: We got it. Try not to squeeze it.
Lizzie: I have one right here but you need to put a little water in it.
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Howard: It’s humongous. It’s a big ant. It’s coming out of a log.
Lizzie: What is it?
Howard: It’s a caddis fly.
Howard: Watch. If you press on it goes back in.
Lizzie: Hurry it can’t breathe.
Howard: I think it’s wicked scared.
Lizzie: Howard, do you want to see what happens if you put them together?
Howard: Okay.
They put them together. Howard quickly separates them.
Howard: That one almost died. He said thank you. That one was almost going to
kill it.

Control and manipulation of animals rationalized as care and concern came up in
another story that Howard told. In this example, Howard tells a story of removing a turtle
from the wild. He rationalizes his behavior by suggesting that the turtle would have died
if he (actually his Mom) hadn’t saved it.
Howard: And I let my turtle go ----cause it’s a snapping turtle.
Cleti: You have a turtle?
Howard: He was a wild turtle and I let him go-he bit too many people.”
Howard: He bit my dad, my brother and my babysitter. And my brother shakes his
head.
Howard: It’s probably about that big. He gestures with his hands.
Emily: Do you still see it?
Howard: No, we think it’s underwater. You never want to let it come up…
Cleti: What was nice about having that as a pet, Howard.
Howard: Because it was the size of a quarter and if my Mom didn’t bring it inside it
would die because a bird would come over and would eat it. So we kept it.

This pattern of manipulating and controlling animals and seeing oneself as saving an
animal’s life, came up with Brian as well. In this science activity, Brian intervenes in an
interaction between a snail and a hermit crab. In separating the animals, he determines
that he has saved the snail’s life and the snail is grateful.
Brian: Hey look. He’s sticking himself to the hermit crab. Is he trying to eat it?
Cleti: What do you think?
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Brian: Yeah.
Brian: I’m going to break it up. Break it up periwinkle. I think the crab is happy.
Cleti: You think the crab is happy?
Brian: Oh yeah.
Cleti: How come?
Brian: Maybe, because I saved his life.

Indifference toward Animals
I found that expressions or responses of indifference toward animals were rare. In
fact there were only two occasions where I found the children responded with
indifference toward animals. One time was when in investigating snails and hermit crabs,
Matthew said about a snail, “If it drowns, it drowns.” Another time Kelly who was afraid
of the live snails and hermit crabs and didn’t want to touch them said that she didn’t “care
if they die.”

I found that there was coherence and consistency across contexts for each child in
their response to animals. In this next section I will illustrate this point with two children,
Lizzie and Jerry, to illustrate how their relationships with animals was consistent across
multiple contexts. The contexts I am drawing from are the research sessions that I
conducted with the children.

Lizzie
As I mentioned earlier in the beginning of this chapter, Lizzie used only pictures
of dogs in her science collage. In my follow-up interview with her, she told me how
much she likes dogs and told me a story of trying to convince her mother that she is
responsible enough to take care of a dog.
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Cleti: So this has all dogs on it and you’ve written ‘I love dogs.’
Lizzie: I just like dogs. I have always wanted one. I have been bugging my mom
since I was like four.
Cleti: So do you think you’re going to get one?
Lizzie: I want one. My mom says she lowers her voice we’re not ready for it-we’re too busy. Using her own voice and pretending to talk back to her mother,
No, we’re not. I can control it.
Lizzie continues to explain to me using a chronological story that she knows how to take
care of a dog.
Every day after school I do homework on the bus so I don’t have to do it at home,
so when I get home I can play with the dog. If I have gymnastics or horseback
riding or speech or something, I can do that first and then go home and play with
the dog for two hours, one hour inside and one hour outside. And before I go to
bed, give it a walk.
When I am at school my mom will have to watch the dog cause she’s at home.
My dad is at work all day but my dad is at Boston. My mom is working at home.
I’m thinking–put a gate outside in the backyard let it free and have toys back there
so it can’t go anywhere

Through this story, Lizzie presents herself to me as someone who is prepared to take care
of a dog and shows me she is responsible. The theme of care as responsibility with
animals came up in other ways in her science activities. For example, when I brought live
hermit crabs and snails in to the classroom for the children to investigate, Lizzie asked
me if I was going to return them. She held me accountable for being responsible for
returning the animals to where I had found them.
Lizzie: Are these yours?
Cleti: Yes. I collected them the other day.
Lizzie: Are you going to return them?
Cleti: Yes, I’m going to return them after school today.

Besides responsibility as a response to animals, Lizzie also expresses care through
nurturing the animals themselves. In the same science activity involving live snails and
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hermit crabs, Lizzie and Emilie decide to construct a habitat for their small snails by
using a bug box container. The girls say they have built “a little ocean to make them feel
comfortable.” In the process of constructing this ‘ocean’ Lizzie reminds Emilie of what
the animals need.
Emilie: I think they’re scared of each other.
Lizzie: They need water.
Lizzie: Why don’t we put seaweed in there?
Lizzie: We need a rock.
Emilie to me: We’re making a little ocean to make them feel comfortable.
In yet another one of my science sessions, Lizzie expresses care as feeling badly
that animals are killed for their parts. For this science activity I had brought in a
collection of animal parts such as a feather, turtle shell, raccoon tail, skulls etc. In this
exchange, Lizzie and Brian are examining the collection. Brian tries to comfort Lizzie by
explaining how the parts are removed after the animal dies.
Lizzie: I feel bad for the animals.
Lizzie: I feel bad they kill the animals just to get a certain part.
Brian: Lizzie, they die first and then people find them and cut them up.
What I have illustrated with Lizzie is that care is her response to animals and it
takes on different forms across contexts but there is consistency and coherence in its
multiple forms. Lizzie’s caring response to animals was characterized by nurturance and
responsibility. In this next section I illustrate the coherence of Jerry’s responses to
animals across contexts.

Jerry
Of all the boys, Jerry told the most stories of animals. The theme of his stories
was aggression, control and domination over animals. I noticed that occasionally he
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would express what appeared to be care in his behavior toward animals. For example in
racing snails with Dexter he said, “ I’m going to give it water so it won’t die.” But his
predominant response to animals was domination and control.
The plot of the first story (discussed before in chapter three) is that Jerry’s father
pulls an animal out of its home. In the second story (discussed in chapter one), Jerry is
the one who actively catches the animal only to release it when it used its defense
mechanism on him (urinated).

Story One:
Ms. Cervoni, One day at the beach my Dad pulled a hermit crab out of its shell
and it wouldn’t go back into that shell. And then we got; we were with these
people, playing with these people. Then they went for a walk and they found a
different shell that was really white. He crawled into that one.
Story Two:
I saw this toad that I thought was a piece of dirt and it wasn’t. I started going
after it and I was going in the bush farther and farther in. Finally I caught it and it
used its defense mechanism on me and then I just put it in the bush and it jumped
down.

In the next story, Jerry talks about squishing a leech that had babies and he
mentions how the babies were ugly. It is a slightly different kind of story than the last two
because the animal is killed. In this way, I think of it as a more violent story of aggression
toward animals.
Jerry: This is what I do know about leeches. They dangle on… they stay on
rocks…
Sarah interrupting: They dangle on people and take your blood out.
Jerry: They stay on rocks Sarah and they just reach out and grab their next prey.
Because when my sister had a leech on her when I was camping that’s what they
did when we let it go. And it had babies.
Cleti: It did?
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Jerry: Yeah - it was so fat and I squished it and the babies came out. They were so
ugly they were little gray lines it was so weird.
It is interesting to note that in another context, a teacher-directed science activity
involving raising tadpoles, Jerry expresses a maternal discourse in feeding his tadpoles
(discussed in chapter one) and in this story he talks about killing a mother animal.
In this next example, a science activity, I brought the same collection of animal
parts I mentioned earlier with Lizzie. Jerry picks up the raccoon tail and examines it. The
tail prompts the following story.
Jerry: He has a frown.
Cleti: Why does he have a frown?
Jerry: They took his tail off.
Cleti: What if they took the tail off after he died?
Jerry: They didn’t. They chopped his tail off like this with an axe. They went like
this. Poor animal.

At first, I thought this story illustrated a sympathetic approach to animals but in rereading it I notice that Jerry has fantasized a story of violence about how the animal was
killed.
All of Jerry’s stories prompted by animals or animal parts seem to be about
controlling and dominating animals in some way through either manipulation or acts of
violence. But as Jerry described his collage I was able to gain more of a glimpse of what
this control and aggression toward animals might mean to him. In the following excerpt,
Jerry tells me that he is brave when I ask him about his collage.
‘Cause I just like animals and I want to take care of them. And I’m really brave
and if I ever get to be a vet and have to do an operation on a pet I am just ready to
do it.
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Jerry reminds me that I didn’t ask him which animal in his collage is ‘him.’ He tells me a
story of why he is the snake in the picture eating the frog. It is a story with a Darwinian
theme of ‘survival of the fittest.’
Jerry: You didn’t ask which one’s me.
Cleti: Oh! So which one are you?
Jerry points to the picture up on the left hand corner. It is of a boa snake
surrounding a frog. The frog is being engulfed and eaten by the snake.
Jerry: Because when the snake bit me if I ever had a chance to eat that snake I
would’ve.
A snake bit Jerry last year when the group went ponding at Baker’s Meadow. It
has become somewhat of a legend in the classroom, meaning that I have heard
the story from both the teacher and the other children.
Cleti: Is that what you mean by being brave?
He nods yes.
In looking across multiple contexts Jerry’s response to animals have coherence
and consistency and provide clues into Jerry’s sense of his gender identity. It would seem
from this story that Jerry is more fearful than aggressive and that his fantasies of violence
with animals are more about ‘eating before being eaten’ or ‘squishing before being
squished.’ These actions that he describes through stories are perhaps defenses against his
fears rather than deliberate violent behavior toward animals.
In this next section I examine another one of my research sessions and how the
animals the boys and the girls constructed provided additional clues to the children’s
gender identity.

Gendered Responses in Predator/ Prey Relationships with Animals
After one of my science research sessions where I brought in a collection of
natural objects like feathers and shells, the children asked me if I could bring in art
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materials and clay for them to make animals. I noticed that in making animals the boys
and the girls created either predators or prey animals. I found that all of the boys
constructed predators whereas the girls constructed prey, with one notable exception:
Kelly also made a predator. I suggest that this pattern is yet another clue to the girls’ and
boys’ gender identification. The following are examples of the animals they created.

The Boys Construct Predators
I have chosen Howard’s and Dexter’s descriptions of their predator animals
because they illustrate different versions of being a predator. In this first example,
Howard describes in detail some of his animal’s adaptations to being a good hunter.
Howard’s Animal
Cleti: Tell me about this animal (the animal he has made out of clay).
Howard: I don’t know what it’s called yet but it’s half bird half dinosaur.
Cleti: It’s pretty cool. Tell me what it’s made of?
Howard: Clay, feathers, wiggly eyes. I think I know what it’s called. The wiggler.
This is how it walks. He moves it across the desk. The animal’s front legs are
shorter than the back legs. That’s so it can run fast.
Cleti: Where does he live?
Howard: Underground. He runs out and eats mice and other small rodents, bugs,
beetles. Stays in the hole. It has really good hearing. When he hears like a bird or
something it runs up and gets it. That’s it.
Dexter’s story is a fantasy and the animal is portrayed as aggressive and human
beings as unknowing victims.
Dexter’s Animal
A new animal has been sighted on the moon. They walked the moon and never
saw that animal because they didn’t walk that part of the moon. And referring to
his clay animal, Good thing they didn’t because this animal eats human beings.
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The Girls Construct Prey
I found that all of the girls with the exception of Kelly constructed animals that
were prey. I have chosen Marissa, Kendra and Katie’s stories because they illustrate three
different strategies their animals use for escaping predators. Marissa’s animal has
elaborate adaptations for running away or flying away from predators.
Marissa’s Animal
It has a shell like a turtle. Wings like an eagle. Legs like a cheetah. So there are a
lot of these not endangered animals because they can get away from predators so
easily. They can hear predators coming or they can run away from them or fly
from them really fast so they are not endangered animals. Oh it has a face like a
dog. That’s it.
Kendra’s animal is different from Marissa’s in that it has a physical adaptation
that fools or tricks a potential predator.
Kendra’s Animal
Cleti: Look at these butterflies. Why do you think you put the butterflies? What
was it about that butterfly?
Kellie: I just like the colors in the spots. They look like eyeballs. And it’s cool
how there are two going down.
Cleti: And what about that one over there? I don’t know whether it is a butterfly
or a moth.
Kellie: I just like that. It looks like an eye so when a predator comes. It might
think it’s the eye.
Cleti: Ah. When a predator comes it might think that’s the eye.
Kellie: Might think it’s its face.
Katie’s story is slightly different from the other two in that her bunny just hides
from predators.
Katie’s Animal
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Katie: I made a bunny and it’s made of pipe cleaners, and googly eyes.
Cleti: What kinds of things make it a bunny?
Katie: The ears, nose and the tail.
Cleti: Tell me something about the bunny’s life.
Katie: He tries to hide from wolves and stuff.
Cleti: How come?
Katie: The wolf is trying to eat the bunny.

Discussion
The boys and the girls subjective responses to animals provide yet another clue to
the meaning that the children make of their gender identities. These patterns reflect larger
discourses about gender in which masculinity is associated with control and domination
and femininity is associated with care and concern. Although there is individual variation,
many of the boys’ responses to animals are about manipulating and controlling them in
some way. The boys create predators with elaborate defense mechanisms for attacking
other predators or capturing prey. Many of the girls illustrate a different pattern of
response toward animals, feeling responsible for them and nurturing them and feeling bad
when they get hurt. In creating pretend animals, the girls construct prey with different
ways to escape predators, fighting back, tricking or hiding not unlike the pattern of
resistance that girls show to the boys’ domination and attempts to control them (chapter
four).
In the next chapter, I will continue with this analysis and examine how the boys
and girls positioned themselves as male and female and as different from each other. I
will also illustrate how the boys and the girls understand themselves as masculine and
feminine expressed through gender performances.
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CHAPTER SIX: THE BOYS’ AND THE GIRLS’ MASCULINE AND FEMININE
PERFORMANCES

Introduction
In chapter four, I showed how the boys and the girls positioned each other in their
social interactions in a science classroom as clues to gender dynamics in negotiation of
power. In this chapter I once again use the concept of positioning to examine the boys’
and girls’ performances of being masculine and feminine. By masculine and feminine
performances, I refer to culturally defined behaviors of being a boy and a girl that
children take up and express in the social relations of the science classroom.
Using the analytical construct of gender both as performance and as performative
(Walkerdine, 1997; Butler 1999), which I previewed in chapter one, I will argue that the
children’s performances were multiple. I found that the girls’ performances were
conscious expressions of their agency yet at the same time bounded and regulated by
traditional, stereotypic cultural images of femininity as maternal and heterosexual. The
boys performed masculine as strong and powerful yet vulnerable and also expressed fear
and disdain of all things feminine. 14

Boys’ and Girls’ are “Different”: Crossing Difference
In chapter one, I described that one perspective for studying gender was through
difference. I found that the children themselves brought this knowledge of difference to

14

For both the boys and the girls gender is performed according to specific class context and
racial identification.
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their science activities. But I also noticed a tension around difference as boys and girls
crossed gender boundaries. By crossing I mean that boys and girls on some occasions
would seek access to groups and other activities of the other sex/gender (Thorne, 1993).
In the following science activity, the boys and the girls share a common
understanding of difference between ‘boy’ and ‘girl’ in the animals they studied.

Science Activity: Observing the Monarch Butterfly
Ms. A., the classroom teacher, often placed live animals or plants on the
children’s worktables. As I walked around the room I noticed that on one of the tables
there was an adult monarch butterfly in a small wire mesh cage. Matthew and Sheen and
Lizzie were sitting around the round table doing their morning assignment in their math
workbook. I overheard them discussing whether the butterfly was a boy or a girl. When I
came up to their table they told me that if it were a boy it would have a black dot on its
wing whereas if it were a girl it would not. We all waited quietly, holding our breaths,
waiting for the butterfly to unfurl its closed wings. Slowly, the butterfly unfolded its
wings and the argument was settled. “It’s a boy!” the children exclaimed.
I use this example to begin to talk about how the boys and the girls used
difference in both physical characteristics and behavior to distinguish boys from girls. I
heard both the boys and the girls talk about ‘girl’ and ‘boy’ colors, ‘girl’ and ‘boy’ dress,
and ‘girl’ and ‘boy’ jobs. If children veered from that image they were often considered
‘weird.’ In the following examples I show how some children crossed the gender
boundaries around difference. The following examples are of difference in dress, color
preference and in jobs.
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Difference in Dress
Although this next example is not a science activity, it serves as an example of
how the boys and the girls differentiated themselves by dress.
One morning when I arrived I noticed the children were dressed in flowery shirts
and paper lei’s around their necks. Brian told me it was ‘Hawaiian’ day, which explained
why they were all dressed so colorfully. I sat down at a table to watch some girls play
checkers while they waited for school to begin. Katie came over to our table and
modeled a paper grass skirt that she had just made. Howard and Ed were also making
paper grass skirts. Howard finished his and came over to model it in front of the table of
the girls and me. Lizzie was quick to comment: “Howard, you’re going to turn into a
girl.” At the time, I noted in my field notes that Howard beamed but didn’t say anything.
Later that day, I noticed that the fifth grade teacher who was a male was also wearing a
grass Hawaiian skirt.
Although I have no way of knowing exactly how Howard felt about Lizzie’s
comment, my point is that Lizzie shows by way of her comment on Howard’s dress, her
cultural assumption that there is girl-appropriate dress and boy-appropriate dress and that
for her, Howard has crossed that boundary.

Difference in Color Preference
In this next scene, a science activity, ‘boys’ and ‘girls’ are differentiated by their
color preference. This is a scene that I have used before but I am repeating it again to
make a different point.
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Science Activity: Making Animals from Art Materials
Marissa and Howard are making clay animals. Marissa is forced to reconsider her
idea of gender and its link to color of dress when Howard says he likes the color pink.
At the children’s request, I brought in some clay and assorted art materials for
them to construct animals. The boys were using the pink clay to make their animals and
they called them boys, which seemed confused Marissa’s ideas of gender and color. In
her mind any boy that likes pink is weird but then faced with a contradiction from
Howard, a boy whom she respects as a scientist, Marissa has to reconsider her
assumptions about gender and color.
My role in this conversation was to bring up the initial question to see how the
children would respond. As I mentioned previously, I had noticed in their conversations
about animals that the children referred to animals as ‘boys’ and ‘girls’ so I asked if the
animals they were making were boys or girls.
Cleti: Are your animals boys or girls?
Howard: They’re all boys.
Katie: Mine are girls.
Marissa: See mine’s pink so it sort of has to be a girl.
Marissa looking at the boys’ animals: That’s gross. If that’s a boy, that’s sort of
gross.
Howard and Sheen: Hey we’re not gross!
Howard explains to Marissa that in the game Pokemon the boy cards are pink and the girl
cards are blue which further confuses Marissa.
Howard: In Pokemon, males are pink and girls are blue.
Marissa: That doesn’t make any sense.
Marissa: A boy should wear blue and a girl should wear pink.
Katie: Kevin likes pink-he’s a boy.
Marissa: But he’s a weirdo.
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Katie: That’s correct.
Howard: I’m a boy. And I like pink.
Marissa ponders this and clearly doesn’t seem to not know what to say so she
says, Howard, you’re a good scientist.
As I have mentioned previously, Marissa focuses on Howard’s other masculine
characteristics of being a good scientist as she tries to come to terms with his color
choice. This is yet another example of Howard crossing a gender boundary.
Not all of the boys crossed the gender boundary of difference in dress or in color
preference. Once when the children were putting on a school play and Matthew forgot his
bandanna, the only one the teacher had available was pink. He refused to wear it by
saying it was a ‘girl’ color. On another occasion, the classroom teacher asked the children
to make bracelets of ultra-violet beads to see what would happen when they went outside
in the sun. Matthew expressed concern about wearing a bracelet arguing that it was too
‘girl-like.’
Difference between the boys and the girls was not only marked by physical
characteristics but by behaviors such as in doing a job.

Difference in Jobs
In this next example, a science activity, Emilie makes an assumption that a boy
has mowed their dandelions. This comment provokes a discussion among the girls and
the teacher.
Science Activity: Measuring Dandelions in the Courtyard
When the children first came out to the courtyard to measure the height of their
dandelions they were horrified to see that the grass had been mowed and their dandelions
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along with it. The classroom teacher asked them to just record their observations. In this
excerpt, some of the girls who have finished their worksheets are sitting on the grass with
the teacher. She asks Emilie to read what she has written.
Emilie read what she had written: “Mine got mowed by a boy.”
Rachel’s reaction was quick and at first quiet and directed toward me. I heard her say
almost under her breath. “How do you know by a boy?” The teacher asked Emilie to
repeat what she had written by asking, “Mowed by a what?”
Emilie repeated what she had written: Mine got mowed by a boy.
Rachel now spoke up: How do you know it’s a boy?
Emilie: Because usually girls don’t mow lawns.
Here the teacher interjects with a personal example to illustrate to Emilie that girls can
mow lawns too. In doing so, she challenges Emilie’s cultural assumption that there are
‘boy’ jobs and ‘girl’ jobs.

Teacher: I beg your pardon. You know how I used to earn my money when I was
little? Pushing that lawnmower Emilie. Absolutely, girls can push the mower.
Rachel to Emilie: You shouldn’t write a boy.

Through these examples I have shown that both the boys and the girls in this
classroom drew on stereotypical distinctions of difference in distinguishing ‘boy’ from
‘girl’ and that some children especially some boys crossed over the gender boundary of
difference.

Boys’ and Girls’ Masculine and Feminine Performances
In this next section, I will look at the boys’ and the girls’ performances of
masculine and feminine. I found the girls positioned themselves in multiple ways, as
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maternal and heterosexual, but also as resistant to traditional feminine stereotypes. The
boys performed masculinity as strong, powerful yet vulnerable and also expressed fear
and disdain of all things feminine.

The Girls’ Feminine Performances
Femininity as Maternal
Science Activity: Investigating Hermit Crabs and Snails
The following science activity is an example of a girl performing femininity as
maternal behavior. In this particular science activity involving hermit crabs and snails,
Marissa performs a number of dimensions of mothering. In this activity I have brought in
hermit crabs and snails for the children to handle and touch and do whatever they would
like. In this group some of the boys and girls were racing their snails. Marissa wanted to
do something different. She announces to the group:
Marissa: I’m going to do a test. I’m going to see the farthest point and how far
the hermit crab goes. I need hermit crabs. Sally, can I borrow one?
In this next exchange Marissa talks to her snail and uses a soft voice and endearing
words. When Dexter suggests that the snail might want to join the party he and Jerry are
planning with the other snails, Marissa declines on behalf of her snail.
Marissa: Come on little champion. Do you want to try a little race little
champion?
Marissa: This little hermit crab is my little racer. He’s very good. He went two
times already. He might make the paper.
Marissa: My champion. Are you trying to tickle me?
Marissa: I’m going to name him champion. How do you spell champion?
Marissa: Do you want to go back to your home? I think he’s safer in his home you
guys so don’t take him out.
Dexter: But he wants to go to the party.
Marissa: No, Dexter. He’s had enough.
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Proud of her snail’s accomplishments, Marissa makes a certificate to hang on the wall in
her room.
After making a certificate that says he went fast.
Marissa: I’m going to hang this up in my room so I’ll always remember little
champion and how fast he moved.
Marissa: I just have to look at champion under the microscope.
Marissa’s performance of maternal-child relations gives us clues as to how she
understand mothering from her white, middle class background. It is important to note
that Marissa’s performance of maternal-child relations is extremely regulative. By
regulative I mean that Marissa monitors the snail’s actions quite closely. She calls her
snail endearing names. She makes decisions on her snail’s behalf saying that he’s too
tired to attend a party (making rules and monitoring its behavior). She wants to make her
snail’s accomplishments are public (the certificate on the wall reminds her of her child’s
success) and she wants to examine her snail physically closer under a microscope. She
protects the snail from the other children by telling the boys not to take the snail out. In
her regulative behavior with the snail, Marissa exerts power in her maternal-child
relations. 15

15

Different girls are going to perform maternal-child relations not only according to their
mothers but also according to class, religion, and racial identification. Patricia Hill Collins for
example, argues that white perspectives on motherhood are particularly problematic for Black
women in three ways: a) For Black children, mothering often occurs outside of the nuclear
family; b) motherhood is not viewed by Black women as a fulltime occupation; and c) Black male
and females have more integrated spheres of influence within the family (1997:326).
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Femininity as Heterosexual
The other way that I found the girls positioned themselves as feminine was as
heterosexual. In their stories and metaphors, the girls positioned themselves as subjects as
well as objects in heterosexual romance stories of dating, kissing, and getting married.
For example, in science activities, Rachel and Kelly often talked about getting
married and the rituals involved in heterosexual marriage. While outside studying the
Bull Brook stream, Kelly and Rachel made snowballs from the freshly fallen snow and
kissing the snowballs, said to each other “you may kiss the bride.” The girls perform
femininity as authorizing, giving themselves permission to “kiss the bride.”
In yet another example of heterosexuality, on that same day out in the courtyard
while measuring dandelions, Rachel reinterpreted something the classroom teacher said
to another child and gave it a sexual connotation, as the following scene illustrates.

Science Activity: Measuring Dandelions
The children were out in the courtyard collecting data on their emerging
dandelions. The classroom teacher circulated among the children to see how they were
doing.
Ms. A., the teacher asked Sheen: Sheen, how are you making out?
Rachel overhearing the question said to me: He’s making out? With what? His
dandelion?
Curious to know if she knew what she was talking about, I asked: What does
‘making out’ mean?
Rachel: Well, I just heard the word on a TV show. I think it means kissing.
Cleti: I think so too.
In responding to Rachel, I confirm her reinterpretation of the phrase ‘making out.’
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In yet another science activity, I notice Rachel and Kelly co-construct a meaning
of heterosexual dating through reinterpreting a comment of Howard’s. The girls take
Howard’s word “leaves” and reinterpret it as ‘ladies’ for a heterosexual-dating story. The
following example also gives us a glimpse of how the girls understand masculinity.

Science Activity: Observing Tadpoles
Rachel and Kelly are sitting with Howard making observations of their tadpoles,
which they have raised from eggs. Each child had in front of them a small tank
containing three tadpoles, which they had raised from eggs. I sat down with the children
to see what they had written in their journals. Howard told me what he had written and
showed me his drawing of what he called a “shack.”
Howard: I wrote about boiled lettuce and I made (a drawing) of a shack.
Kelly to Howard: Is it a surf shack?
Howard: No it’s just a little shack with a lot of leaves.
Kelly: Ladies?
Kelly hears ladies instead of leaves.
Rachel taking up Kelly’s interpretation: A shack made out of ladies!
Lots of giggles from Rachel and Kelly
In this next exchange, Kelly deepens her voice and she and Rachel talk to each
other about heterosexual dating practice. By deepening her voice and physically hanging
over Rachel’s shoulder, Kelly pretends to be a boy and talks to Rachel about getting
together to “hang with the ladies.” In pretending to be a boy, Kelly gives us a glimpse
into how she understands masculinity but without more data it is difficult to know
whether she is pretending Rachel is a girl or another boy to hang out with.
Kelly deepening her voice: Let’s hang with the ladies.
Kelly physically moves her body to hang over Rachel
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Rachel to Howard who does not answer: How come it has a shack with ladies? I
think that your tadpoles if they are boys would like it. ‘Let’s hang with the ladies,
baby.’ Giggle.
Rachel hanging on my left shoulder repeats herself: Let’s hang with the ladies.
Kelly responding to Rachel: Want to go out tonight?
Here, I engage with the girls’ story as opposed to Howard who is silent.
Cleti: What if his tadpoles are girls?
Kelly: They can hang with the guys.
Rachel: Whether his tadpoles were boys or girls they would be in that shack
together, kissing.

It is important to note that Rachel positions the girls equally active to the boys in
initiating the dating and kissing rituals of being heterosexual. In this way, femininity as
heterosexual for Rachel is active and not passive.
Another example of femininity as heterosexual is when some of the girls talked
about marriage and animals mating. In this next science activity Jessica talks about
wanting to know whether animals are male or female for the purpose of mating them.

Science Activity: Making a Collage of Doing Science
In this science activity, I have asked the children to make a collage of them doing
science. We spent a number of days making the collages and the following is a
conversation that took place with Jessica. She was cutting out pictures of animals and
gluing them to the large poster board that I had provided.
In this exchange, Jessica tells me that the reason she wants to know whether the
platypus is male and female is so she can place them together and have them kiss and get
married.
Jessica brings over a picture to show me.
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Jessica: What is this?
Cleti to Jessica: That I think is a platypus. It lives in Australia and has a bill like a
duck.
Jessica: Do you know how to tell them apart⎯the female and the male?
Cleti: No.
Jessica complaining: Aw, I want to know how ‘cause if I ever go to Australia…
Cleti: How come you would want to know?
Jessica: ‘Cause I studied about them so I would want to be able to tell them apart
and I would put them in the same area and they could kiss and get married and
stuff like that.

In the following section, Jessica and I continue to talk and Jessica plays with
another idea, that of becoming a scientist while at the same time being a wife and mother.
Jessica also invites me in to her dialogue about marriage with her question to me of
whether I was ever married or not. She seems to be testing out her idea of whether a
scientist can be married too. The children thought of me as a visiting scientist and teacher
who was studying how they did science.
Jessica: Do you know the Crocodile Hunter [the television show]?
Cleti: Yes. Once in a while, I have seen it.
Jessica: Do you know they have a baby? And the girl, Rosamund, is his wife.
Cleti: Really?
Jessica: Did you ever get married?
Cleti: No. I never did. Is that something you’d like to do?
Jessica: Sort of. I do want to be a scientist.
Cleti: You do want to be a scientist. Can you say more about that?
Jessica: Be a scientist, like the crocodile hunter kind of.
Cleti: When you imagine that—what do you imagine yourself doing?
Jessica: Catching the crocodiles.
Cleti: Catching the crocodiles? So would you be the crocodile hunter or the wife?
Jessica: The wife, to help.

In the last exchange, in allowing her to choose whether she would be the wife or
the crocodile hunter does not allow for the possibility for her to be both the hunter and
the wife. This was a time when I wish I could have taken back my question because it

113

was leading and it exposes my own participation in the larger traditional discourse of
femininity.
What I illustrate with this scene is that Jessica’s construction of femininity is
about being a wife and mother and a scientist. Her question to me about whether I am
married tells me that she is wondering if someone can do science and be married. The
way she tells her story of the crocodile hunter also gives me clues that she is struggling
with two ideas of femininity. At first she tells me she wants to be the crocodile hunter
himself catching the crocodiles but my question makes her choose wife or hunter. She
then chooses to be the wife ‘to help.’ I wonder what she would have said if I hadn’t
made her choose. In her story she tells me about how the couple brought along their baby.
Jessica seems to be trying out with me her ideas of being a wife and a mother with her
ideas of being a scientist. I suggest that she is struggling with these two images and holds
them simultaneously before I made her choose.
In yet another example of heterosexuality and marriage, Rachel uses both a
traditional interpretation and a non-traditional one. She appears to hold both images
together simultaneously.

Science Activity: Making a Collage of Doing Science
In this next science activity, Rachel and I are having a conversation while she is
working on her collage of doing science. That morning the children had arranged for a
surprise birthday celebration for Ms. A. the classroom teacher. Rachel wasn’t convinced
that Ms. A. was surprised. Rachel used this occasion to tell me about how she is thinking
about her potential husband and marriage.
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Rachel referring to the Ms. A., the classroom teacher: Yeah. She wasn’t acting
that surprised. She said her three favorite things were being a mom, a teacher and
a scientist.
Cleti: Oh. What did you think about that?
Rachel: I don’t know. It’s life.
Cleti: Is that what you expected her to say or were you surprised?
Rachel: No. I don’t know if she likes her husband.
Cleti: Why would you say that?
Rachel: I don’t know. Just wondering because if she doesn’t—then I’m going to
ask what he’s like and I’m going to make sure I don’t marry someone like that.
‘Cause I might not like him either---if I ever marry somebody---I probably won’t.
Cleti: You don’t think you’re going to get married?
Rachel: I don’t want to. I want to get married to a girl.
Cleti: Why?
Rachel: It would be freaky and I would probably get famous and I want to live
with a girl. Like we could have fifteen babies and it wouldn’t be odd because we
would both have had half of the babies.

In her conversation with me about marriage, Rachel holds two different images of
marriage. One more traditional image of marriage is that women marry men and become
mothers and have babies, and the less traditional understanding of marriage is that ‘girls’
may marry ‘girls.’
This more traditional pattern of marriage and femininity as heterosexuality with
themes of romance within that pattern is consistent with what other researchers have
found in girls in the same age group. For example, sociologists, Barrie Thorne and Zella
Luria (1986) report that first and second grade girls often jumped rope to rhymes about
romance between the girls and the boys (1986:184).
In addition to being a heterosexual story of marriage, Rachel’s story of getting
married to a girl introduces yet another performance of femininity as resistance to
traditional stereotypes.
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Femininity as Resistance to Female Stereotypes
I noticed that other girls besides Rachel resisted traditional female stereotypes in
their construction of femininity.
In this science activity Brian and Kelly are creating pretend animals using clay. I
want to focus on the conversation the two children have about babies and babysitting and
especially Kelly’s dialogue with Brian and me about babysitting.

Science Activity: Making Animals from Art Materials
In this scene I have brought in clay for the children to make pretend animals. We
have conversation while they are making animals out of the material. Kelly wants to talk
about babysitting and playing sports.
Cleti: So, have you started to talk about the wood frogs you’ll be raising?
Sometime by the end of the year you’ll get eggs. What do you think about that?
Brian: Awesome.
Kelly: In 6th grade you have to take a babysitting class. I don’t want to do that.
Cleti: How come?
Kelly: I don’t want to be a babysitter. I’m the only girl in my family that doesn’t
want to be a babysitter.
Cleti to Kelly: Why don’t you like babysitting Kelly?
But Brian responds.
Brian: A baby is annoying.
Because Brian responded instead of Kelly, I don’t really know why Kelly does
not want to be a babysitter. The only clue I have is that she is the only girl in her family
to not baby sit. Perhaps she takes pride in being different from the other girls in her
family? However, the next exchange opens up another possible explanation. Here Kelly
talks about wanting to play sports.
Brian to Kelly: When are you going to play hockey?
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Kelly: I’m going to play football, if my mom lets me.
Cleti: How come?
Kelly: First of all, the reason I want to play is, I love rough sports.
In wanting to play “rough” sports, Kelly seems to want to cross the gender
boundary from traditional girl activities such as babysitting to playing more ‘boy-related’
sports. These are clues that Kelly is resisting traditional cultural stereotypes of being a
white, middle-class girl. I found this was true for the girls more than the boys who
seemed to be able to cross the gender boundary with more ease as my previous examples
of crossing difference illustrate. In thinking about Kelly’s response of needing to ask her
mother for permission to play “rough sports” I wondered how much this was classbound?

Femininity as Performance and as Performative
In analyzing the girls’ performances of femininity, I found the girls positioned
themselves in multiple ways; as a) maternal, b) heterosexual, and as c) resisting
traditional feminine stereotypes. The girls’ images with their accompanying discourses
are also unconsciously regulated by the culture’s images of being feminine. In this way
performances are also performative, that is, bounded by the culture. This tension is a site
of conflict for the girls. When Rachel and Kelly practice “kissing the bride” and sing the
wedding march during quiet times they are performing an image of femininity as
heterosexual yet as Rachel tells me, she isn’t sure she wants to get married to a man.
Kelly doesn’t want to baby-sit and wants to play “rough sports” but still has to ask her
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mother for permission. Jessica fluctuates about whether she will be the crocodile hunter
that she sees on television, wrestling large animals, or be his wife and assistant.
These examples show the girls hold multiple and conflicting images of
themselves as feminine. This represents a double bind for the girls. The ways that the
girls can respond in different cultural contexts and their ways of being feminine in the
world are mediated by cultural images of femininity. In this way, the girls have to
negotiate both the culture’s expectations of femininity as well as other people’s (the
classroom teacher, their parents, their peers) expectations in order to develop a coherent
gender identity. I argue this is one of the reasons why femininity is such a site of struggle
for the girls.

The Boys’ Masculine Performances
Masculinity for the boys was performed as powerful and strong and vulnerable,
and the boys expressed disdain and fear of all things feminine. I found that masculinity
for the boys was much more fragile and tentative and constructed in relation to the girls
and to other boys. I also found that the boys’ performances of masculinity had more
individual variation than the girls.

Masculinity as Powerful and Strong yet Vulnerable
In their play with science objects and especially with animals, I noticed that many
of the boys positioned themselves as strong and powerful. These images were in direct
opposition to how they positioned the girls and other boys. As I wrote about in chapter
four, the boys’ positioned the girls as weak, in need of the boys’ protection and help.
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As an example, on the day the children wore hip boots to explore the Bull Brook
stream, Dexter and Matthew put their boots on, flexed their biceps and strutted around the
room growling like wrestlers getting ready for a match. These were gender performances
of masculinity as strong and powerful. In the following science activity Dexter once
again shows me his ideas of masculinity by using a squirrel as the actor.

Science Activity: Observing Tadpoles
Dexter, Brian, and Matthew are sitting at a table together making observations of
their tadpoles. The boys notice the tadpoles have developed legs over the weekend when
the children are not in school. This causes the boys to speculate what else the animals
might do when the children are not there to watch. Dexter performs masculinity as strong
and powerful.
Dexter: If we had a squirrel it would be ‘Now that they’re not watching. I’ll use
my muscles and push up the roof.’
In addition to performances of masculinity as strong and powerful, other
performances illustrate masculinity as vulnerable. In this next science activity, Howard
constructs masculinity, in addition to being strong and powerful, as vulnerable.

Science Activity: The Turtle Story
While looking at the tadpoles in the aquarium, Howard tells me a story of a wild
turtle, a story I have discussed previously in chapter five. In the story, the turtle is both
aggressive and vulnerable, biting Howard’s brother but also vulnerable because of its
size. In the telling of the story we see clues to Howard’s ideas of masculinity. He portrays
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himself as saving the turtle from a certain death and the turtle as strong and powerful yet
vulnerable to the forces of nature.
Howard: And I let my turtle go, ‘cause it’s a snapping turtle
Cleti: You have a turtle?
Howard: He was a wild turtle and I let him go⎯he bit too many people.
Howard: He bit my dad, my brother and my babysitter.
Cleti: What was nice about having that as a pet Howard?
Howard: Because it was the size of a quarter and if my Mom didn’t bring it inside
it would die because a bird would come over and would eat it. So we kept it.
In their science activities, through their stories and expressed ‘subjective’
feelings, especially in terms of their relationship with animals, the boys construct
masculinity in contrasting ways. Being tough and strong, all-powerful and emotionally
distant, are contrasted with scenes of acting maternal with tadpoles (Jerry), caring for
animals (Jerry, Brian and Howard), and saving an animal’s life (Brian and Howard).
The last way that I noticed the boys perform masculinity was as fear and disdain
for all things feminine.

Disdain and Fear of the Feminine
The following science activity is an example of what I mean by disdain for all
things feminine.
Science Activity: Making the Collage
In this science activity, Ed and Dexter are working on their collage of doing
science. They are busily cutting images out of a magazine. Dexter had pasted on a picture
of an elderly woman and he calls the pocketbook that she is wearing a ‘bandage on her
boob.’ Dexter and Ed laugh. Later that day, the teacher’s aide told me that Ed had told
her that when he is angry with his mother he tells her she has “boobs.”
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Cleti: What’s granny doing here?
Dexter: She’s got a bandage on her boob.
Ed: Bandage on her boob! Giggle.
I think it is interesting to notice how this scene contrasts with the scene on page 81. In
that activity, the girls used the word boob to silence Jerry and to keep him from entering
their space and sitting with them. In this scene, Ed and Dexter use the word boob in a
different and more disparaging way to speak of an elderly women and a mother.
In this next exchange, the boys call an image of a witch a girl and Ed suggests
throwing up on her.
Ed: Is it an ogre or a girl? Giggle. Throw up on her.
Dexter: I’m going to glue her to the paper.
Cleti: It isn’t a witch?
Dexter: No.
Cleti: How come?
Dexter: ‘Cause I don’t want it to be a witch.
Ed: Make it a girl.
The two boys continue to name women and babies as ugly and once more giggle over the
word “boob.” What I didn’t see but that the classroom teacher reported to me later was
that Dexter was actually cutting off the heads of women in the magazines as he made his
collage.
Cleti to Dexter: What’s that picture about?
Dexter: It’s an ugly baby. With an ugly mom changing the ugly baby’s diaper.
Ed and Dexter are giggling over another picture, showing what they call“boobs.”
Dexter and Ed perform their gender construction of masculinity in relationship to
maternal child images, especially using the image of the ‘breast.’ A psychoanalytic
perspective might note that the image of the ‘breast’ in these examples represents
opposing and conflicting feelings in the boys. While my findings are suggestive, it would
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be interesting to conduct further study on the meaning that ‘breast’ has for these boys but
much more evidence is necessary. 16
Performances of masculinity that emphasize strength and power coupled with
vulnerability, fragility and disdain for all things feminine resonate with the work and
writings of sociologist and psychoanalyst Nancy Chodorow (1978). Applying
psychoanalytic theory, Chodorow argues that the developmental task for boys is to
establish their gender identity as male through separation from the feminine, their
mothers, who have been their earliest caretakers. This separation is difficult for boys, full
of anxiety and fear, and one way to accomplish this task is to express disdain toward all
things feminine.
This perspective is also helpful in trying to understand some boys’ dominant
relationships with the girls and other boys as well as the underlying fear I noted in their
storied relationships to animals described in the previous chapter. The boys’ disdain of
the feminine and fear of appearing anything but strong and all powerful, Chodorow
argues is a reaction to uncertainty rather than a creative exercise of their (the boys’)
humanity (1989:44). Because boys are continually reconstructing their masculinity in
relation to the feminine, gender identity for boys is fragile and a site of struggle for them.
The development task for girls, according to Chodorow, has more to do with
struggling with their devaluation in society as females than with repressing qualities and

16

Sociologist, Jenny Shaw (1995) offers a psychoanalytic perspective as a way to understand this
scene with Ed and Dexter. Drawing from the work of Melanie Klein, Shaw would suggest that Ed
and Dexter are both ‘splitting’ and ‘projecting’, psychoanalytic terms for trying to reconcile
opposing and conflicting feelings. She explains, “that in infancy, the problem is how to manage
ambivalence or contain conflicting good or bad feelings about the same person, and an early
solution is often found in a combination of projection and splitting (1995: 114).
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traits that the culture defines as ‘feminine’ (1993: 44). Girls are said to develop their
identities in relation to rather than separation from their female maternal caregivers,
which is ridden with its own problems and anxieties, including blurred ego boundaries. I
have argued that the girls in this science classroom effectively used their identification
with the female classroom teacher, took on teacher authority discourse in school and used
a domestic discourse to shift the power imbalance in their relationships with boys. These
efforts seem well aligned with girls’ development task and its built-in double-bind
described by Chodorow.

Summary
I have argued that the children’s science activities provide clues about their
gender identity constructions of masculine and feminine. For both the girls and the boys
masculinity and femininity are sites of struggle. The girls hold multiple images of
feminine as maternal and heterosexual, and they resist traditional cultural stereotypes of
being female. The girls hold and negotiate cultural images of being a mother, a wife, a
scientist and an athlete. These images place the girls in what I have named a ‘double
bind’ and this presents a conflict for the girls. For boys’ masculinity is both powerful and
strong but also vulnerable and fragile. This also presents a conflict for the boys. The
boys’ expressions of disdain for all things feminine mask the fear and anxiety that
underlie it.
In this next chapter I discuss some ways that policy makers and researchers of
gender and science as well as classroom teachers might think about gender and science
and making science classrooms more equitable for boys and girls.
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CHAPTER SEVEN: THEORETICAL AND METHODOLOGICAL
IMPLICATIONS

Introduction
In writing these implications, I am addressing a number of audiences. I would like
my implications to speak to policy makers, curriculum designers, classroom teachers and
educational researchers. Throughout my research with the children I was constantly
surprised at how tenacious the metaphors were that sustain gender as difference. As I
analyzed data and listened to the children’s voices in the audiotapes, I wondered why is it
that our culture continues to define ways of being in the world in ‘either or terms’ rather
than as continuum.
When I think of elementary school classrooms and how excited and interested
children are in animals and science, I have to wonder why in our teaching of science do
we not include feelings and emotions and encourage involvement and listening in order
to understand? These are the ways that the children look at the world. Changing these
gendered metaphors of science in school teaching is hard work and not something an
individual can do alone which is why these implications speak to groups of people
working together.
My work argues for a new framework and research agenda for understanding the
relationship between gender and science in schools. My research illustrates how unequal
gender relations are negotiated, resisted and sustained. In examining the gender dynamics
between the boys and the girls in a science classroom, I found that the boys positioned
the girls as their assistants, as incompetent in science, as weak in contrast to the boys, and
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in need of the boys’ help and protection. These discourses functioned to create and
sustain unequal gender relations in the classroom.
The girls responded in paradoxical ways to the boys’ positioning of them. They
resisted the boys by: a) ignoring them; b) using a domestic discourse in which the girls
regained the power; c) appropriating teacher authority; or d) using sexuality to embarrass
and silence the boys. But the girls also deferred to the boys as experts in science
knowledge and in tool use and often agreed to be the assistant or to clean up in science
activities. When they deferred to the boys the girls themselves contributed to maintaining
unequal gender relations in the classroom.
I found that for both the boys and the girls the classroom context is a site of
struggle. Despite boys’ maneuvers to establish their power, they also expressed fears,
fragility and vulnerability. Girls, in contrast, connected easily with the classroom teacher
but struggled with multiple images of femininity in what I suggest is a double bind. The
girls resisted gender stereotypes yet were at the same time constrained by them.
The question is what do we do with this knowledge in order to make science
classrooms more equitable for boys and girls?
1. The science community needs to refrain from using the dichotomy of ‘objective’
and ‘subjective’ as a way to describe orientations to science and focus on the
multiple ways that both boys and girls ‘do science.’
Lesley H. Parker describes a gender-inclusive science curriculum as one that is
pluralistic, where science would be both ‘subjective’ and ‘objective.’ In this dissertation I
argue that presenting science knowledge as either ‘subjective’ or ‘objective’ is no longer
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useful and misleading because it makes an assumption that science knowledge is either
one or the other and cannot be both.
By focusing on the differences between boys and girls, this dichotomous
framework does not account for the way that: a) boys and girls share a common
discourse; b) different contexts and social interactions change children’s orientations to
science and most importantly; c) how so-called ‘objectivist’ orientations, mask emotions
and ‘subjective’ experiences.
Instead of construing science knowledge as a dichotomous set of orientations, I
recommend that we focus on examining the multiple, continuous set of orientations that
both boys and girls use in doing science in the classroom recognizing that boys and girls
have shifting orientations and their orientations are context-bound. One way to nurture
these orientations is to teach science in a variety of ways, through stories, drama, arts and
crafts, as well as through classifying and sorting and experimenting. I suggest letting the
children investigate a variety of interesting materials to see what they notice and what
they do. Encourage the children to investigate the materials further using their own
questions.

2. Donna Haraway’s (1991) conception of feminine ‘objectivity’ in science as
‘situated knowledge’ and as knowing in science as a ‘view from somewhere’ is
helpful as a way to think about science knowledge.
The feminist critics of science have argued that science is gendered and that
science instruction needs to take into account multiple ways of knowing including
emotion, intuition, imagination, and creativity (Berman, 1992; Keller, 1985; Kelly, 1985;
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Harding, 1998; Haraway, 1988; Rose, 1983; Rosser, 1989; Schiebinger, 1987). In her
now classic biography of the scientist Barbara McClintock, Evelyn Fox-Keller (1983)
argued for a ‘feminine’ version of science.
The writings of historian of science and feminist, Donna Haraway (1991) are
helpful in thinking of a way to think about science knowledge. Haraway argues that
discourses in science are really about vision and are a ‘view from somewhere.’ In this
way, Haraway says that that science knowledge is ‘situated’ and ‘located.’ This
acknowledgement of the importance of context and the experiences of the observer to
understand what they are looking at is more than saying that girls or boys have a
particular ‘standpoint’ or a point of view. This concept recognizes that there is a
multiplicity or a diversity of perspectives that individuals bring based on their previous
experiences and their individual knowledge. This perspective also would acknowledge
that science knowledge is social where individuals come together to share information
and perspectives to solve problems.

3. As educational researchers and classroom teachers we need to have detailed
knowledge of how gender and power are negotiated in the classroom.
Power and gender can be examined in multiple ways in schools. Students can be
made more aware of gender and gender stereotypes through a number of small projects.
For example, the students can be made aware of gender by looking at the examples of
word problems in their mathematics textbooks or the images of scientists in their science
books. Teachers can choose chapter books that challenge gender stereotypes, girls as
strong and powerful and boys as caring and empathetic. The children could also take
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informal polls of the number of female teachers versus male teachers, female and male
administrators, and do the same for custodial help, and cafeteria workers, noticing and
thinking about the patterns they find. I noticed for example, that when the children
looked through popular magazines to make their collages many of the girls commented
that the girls in the pictures didn’t look like them. These are opportunities for class
discussion about cultural stereotypes of both men and women and for helping the
children resist these images that don’t address real people.

4. The role of the classroom teacher.
As more and more elementary classroom teachers begin to teach science concepts
with hands-on materials using inquiry-based questions, they will find as I did, that this
pedagogy encourages the boys and the girls to talk among themselves and share ideas.
This is a positive step in having the children experience science as collaborative and as
actually practiced by scientists. This pedagogical practice, however, raises the question of
whether the teacher is a teacher/facilitator helping children learn or a regulator of
children’s negotiations of gender and power. Because the children are now interacting
and talking to each other more, teachers are more likely to see power and negotiation
between the boys and the girls and within the social hierarchies of the classroom. This
raises the question of the role of the teacher and how best to prepare teachers to take on
these new roles. How can teachers be both facilitators, helping children to use their own
ideas and questions for investigating science phenomena, and keen observers of students’
negotiations of gender and power in their social relations in the classroom? I raise this
question without any clear answer except to say that it seems to me that classroom
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teachers need to do both, a) help students make sense of puzzling phenomena from their
own ‘wonderful ideas’ (Duckworth, 1996), and b) be aware of and intervene in the power
negotiations within the gender dynamics in the classroom. An example of this is the
dandelion measuring science activity where the classroom teacher intervened by
providing a personal example to counter Emilie’s gender stereotype that only boys mow
grass.
The science equity research of the last decade has left classroom teachers with the
impression that they need to focus on giving girls access. My research shows that access
is not enough. The nuances of the gender dynamics in the classroom between the boys
and the girls need to be carefully monitored. Finding ways to circulate around the
classroom and listen to the conversations and dialogue among boys and girls as well as to
pay close attention to the emotions and subjectivity in children’s impromptu stories as
clues to gender identity is helpful in monitoring unequal gender relations. In this way
classroom teachers can encourage resistance to cultural stereotypes for boy and girls.

4. Science as a Process of Discovery
As I described in chapter three, simple materials were a source of wonderful ideas
and discoveries in science. In the process of doing something else, the girls and the boys
discovered science ideas that could be expanded upon through follow-up investigations.
For example, when Kelly and Brian were making pretend animals out of clay and
other such art materials, Brian picked up the roll of masking tape and spun it on the table.
Brian: Oh that looks so cool.
Kelly: It looks like its getting smaller doesn’t it?
Cleti: Yes, it does.

129

Brian put a piece of clay inside the masking tape.
Brian: It’s kind of like a ride.
Kelly: Cool.
Brian pretending there is a person on the ride: He’s holding on. The force of it.
Cleti: The force of it. Tell me more.
Brian: Because it’s kind of pushing it down and down.
Cleti: What’s pushing it down?
Brian: The wind.
Brian: It’s like when you go for a roller coaster, it’s going so fast you go ‘whew’
and if you hold up water like that, it won’t fall.

In his play with materials, Brian was able discover and show me something about
force and wind and resistance that may not have been on my agenda that day but it was a
rich moment of learning for Brian. Another time Kelly discovered that her pencil bent in
an odd way when she viewed it from behind the aquarium of water. She thought it was
‘cool’ and couldn’t wait to show me.
Taking advantage of these moments as opportunities for expanded investigations
capitalizes on the children’s excitement in discovering a new phenomenon and lets
children know that their ideas are important and worthy of further study. These so-called
‘subjective’ orientations also get at confirmable scientific understanding.

5. The Children’s Relationship with Animals
In recent years, much has been written about children’s loss of free play
suggesting that because children do not have time to explore or play outside in
unstructured settings that they are disconnected from the world of animals except through
electronic media. Both in my pilot study and in this research project I found that movies
and television were only one of the ways that the children encountered animals. There
were many other ways that should be encouraged in school settings. Dexter, for example,
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observed animals in his backyard, as well as while waiting for the bus or riding his bike.
Haley went to summer camp where she learned about turtles and how they lay eggs and
she like most of the children had a number of pets at home including a dog, a bird, a
rabbit and a goldfish. Most of the children either had a pet at home or had a friend with a
pet.

Animal Relationships as Clues to Gender Identity
Children’s relationships with animals are clues to the children’s construction of
gender identity. In my research activities I was particularly interested how the children
related to animals in science study. In science education in particular, animals are often
used to observe, manipulate and even dissect and I wanted to understand better the
relationship that children had with animals. For this reason as part of my research
activities, I brought in animals for the children to observe, touch and interact with. I
found that animals evoked stories and aroused emotions of fear, anxiety, love, hate,
sympathy and empathy. It is important that classroom teachers listen to the children’s
stories and ‘subjective’ experiences as ways to understand how the children are making
meaning of their science activity.

Animals in the Classroom
Most early childhood and elementary classroom teachers know that their students
are interested in animals and many choose to keep live animals in cages in their
classroom. This practice is not as prevalent as it once was because of the high incidence
of children’s allergies and asthma-related reactions to pets; nevertheless it is still a fairly
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common practice. Animals in the classroom serve a number of purposes: they teach the
children responsibility by having them take care of the pets; and the animals are living
things that the children can talk to and touch; and in many cases the animals serve a
therapeutic function for the child; many teachers use animals in the classroom to teach
science concepts about animal adaptation, food chains and webs and science process
skills like careful and accurate observation.
Having live animals in the classroom or investigating animals out of doors is a way
that classroom teachers can also model and teach respect and care of living things and
thus counter other dominant and aggressive relationships with animals. When I bring my
own students outdoors to look for small invertebrates under rocks and logs, I am careful
to show them how to move the rock so the animal has a chance to escape. After we have
collected a small sample we always put them back where we found them and turn the
rock or log back over so that we have minimized our effect on the animals. I would
recommend that if the children are studying pond life the best way to do that is to have
the class visit the pond to see what animals live in the pond. A small sample of water and
a few organisms can be brought back into the classroom then returned after a couple of
days. This way the children are part of the process and decision making of collecting and
returning animals to their original habitat.

6. Use of Arts-Based Methods for Assessment in Science
I found that arts-based activities like making a collage of “you doing science” or
creating pretend animals out of a collection of art materials were wonderful ways for the
children to tell me what they knew and understood in science.
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These are alternatives to the more traditional methods of assessing
children⎯drawing, writing, and testing. I found some children loved to draw their
observations but many of the children agonized over their ability to make the drawing
depict what they observed. They were frustrated that their drawing did not quite represent
what they wanted to say. Having children construct their ideas physically with materials
is a wonderful way for teachers to be able to follow the children’s ideas and in turn help
scaffold those ideas toward more robust explanations. I heartily recommend using more
arts-based methods as supplements to standard assessments.

Final Thoughts
The boys and the girls in my study taught me a tremendous amount about gender
and science and gave me a lot to think about as a researcher of children and teacher of
teacher-educators. I am indebted to the children for allowing me to enter into their social
worlds and I am grateful for their patience with me as I questioned them again and again
to say more or to explain to me what they meant. Children’s discourse, their behavior and
language, are like mirrors reflecting back to us, the gender inequalities in our Western
patriarchal culture as well as our own assumptions about what science is. This reflection
at times made me uncomfortable and discouraged yet the children also give me hope by
showing me what resistance looks like and showing me that it is possible to change our
metaphors of science and gender. This is what motivates me as a researcher to continue
this work.
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APPENDICES

APPENDIX A: THE SEVEN SCIENCE RESEARCH SESSIONS

A. The Objects
Each time that I met with the children I brought with me a selection of objects
from the natural and material world that I either noticed the children express an interest in
or I thought they might have fun exploring such as: shells, feathers, rocks, and live
animals such as snails, hermit crabs. I was interested in knowing what the children
noticed and how they investigated and interacted with these objects. I always made
available: crayons, drawing paper, water, glue, balance scales, rulers, thermometers, a
microscope, field guides and hand lenses.

B. Introductory Statement
I introduced each session by saying, Here are some things that I have brought
with me today for you to play with, explore and investigate. You can explore or play with
these objects in any way that you choose. I showed the children what I brought with me
in the way of objects and materials and supplies and explained that they could use any
and all of these materials to explore the objects. I also told the children that I would be
asking them questions about what they are saying or doing and tape-recording their
words. I gave the children ample time and opportunity to explore the objects in any way
they wanted.
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C. THE SEVEN SCIENCE RESEARCH ACTIVITIES

Session
One

Sand Table and Rubber Animal Tracks

Session
Two

Exploring a Tub filled with Pond Water

Session
Three

Pieces and Parts of Animals and Plants
(Feather, bird nest, animal bones, antler, fossil, cocoon, raccoon tail,
turtle shells, rocks, galls)

Session
Four

Pieces and Parts of Animals and Plants plus Animal Skulls
(A collection of different sized animal skulls, including upper and lower
jaws and teeth)

Session
Five

Art and Craft Materials to make an animal or anything that you’d like.

Session
Six

Collage- Making: Make a collage of you doing science.

Session
Seven

Exploring Snails and Hermit Crabs

I did not begin my research sessions until January of the school year. I had been
observing in the classroom for at least four months before so the children could get to
know me, trust me and become used to me being in their classroom. The first two
sessions were designed in conjunction with the classroom teacher as a way for the
children to get used to working with me in science. At first, I noticed the children were
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somewhat uncomfortable not having a worksheet to fill out but over time they got used to
the style of my sessions where they could do whatever they wanted with the materials.
After the first two sessions I made decisions on what to bring for the next session by what
happened in the previous sessions. For example, after I brought in pieces and parts of
animals, I noticed the children created whole imaginary animals out of the parts. They
asked me if they could make animals, so in the next session I brought in craft materials
and clay for them to construct whatever they wanted. I decided to do the collage session
just to see what they would do and I found that that particular session told me a great deal
about their ideas about themselves in relation to animals. I made the decision to use live
animals they could pick up and handle after I noticed their strong interest in raising
tadpoles with the classroom teacher. I wanted to see what the children would do if they
could actually pick up and hold a small animal.
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APPENDIX B: SUMMARY OF DATA COLLECTION AND DATA ANALYSIS
STRATEGIES

Research Question Data Collection
(RQ)
RQ1. When boys and
Participant
girls in this
observation of
classroom engage in
teacher-directed
science activity, what
science activity
can be learned about
social and individual
processes of gender?

RQ2. In what ways
do boys and girls in
this classroom
engage in science
activities, particularly
through their
relationships with the
teacher, relationship
with peers, and
relationship with and
use of objects from
the natural and
material world?
RQ3.What cultural
meanings of gender
in science (i.e.
orientations to
science) do the boys
and girls in this
classroom use?
RQ4. How do boys
and girls in this
classroom use
fantasy, emotions,
and imaginative
relationships with
objects?

Children’s
unstructured
play in the
classroom
Seven Science
Research
activities that I
conduct with the
children

Unit of
Analysis
Children’s
Discourse
Talk
Stories
Actions

Analytic Strategy
Grounded theory - analysis of boys’
and girls’ actions, stories and talk
through Open Coding to identify
children’s orientations to science,
emotions and themes.
Narrative analysis writing up
“scenes” where the boys and the
girls are doing science activities and
analyzing these as narratives (i.e.
according to plot, characters,
theme).
Analytic memos composed after a
set of field notes are coded. The
result of Open Coding is a thick
description profile on each of the
eighteen children on how they
engage the materials, the range and
constellation of emotions expressed
and recurring themes.
Organize/classify a series of scenes
that all illustrate a shared theme
about how the children are doing
gender as they engage in science
activity.

Focused Coding of data to
consolidate codes and identify
concepts and patterns of social and
individual processes of gender
across and within individual
profiles.
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Data Analysis Strategies
Stage One (Open Coding)
1. Each day that I was in the classroom I took field notes
and audio taped conversations among the children. I
immediately transcribed all of the audiotapes and wrote
field notes that included my observations and reactions
to the boys’ and girls’ actions, stories and talk. I then
coded my field notes line by line to identify the
children’s orientations to science, emotions and
emerging themes. I wrote analytic memos on emerging
themes. I brought these memos to my study group for
validity checks on my codes.
2. I then identified each science activity as a narrative
unit. Using thematic narrative analysis described by
Riessman (1993). I identified plot, characters, and
themes in each narrative. I wrote memos analyzing
each narrative and identifying themes. My study group
read the analysis of each narrative as well as the
thematic naming of each narrative.
3. Finally, I looked across these memos and wrote
profiles of each of the eighteen children using “thick
description” as to how each engaged with the teacher,
peers and science objects and the range and
constellation of emotions each expressed. I noted
recurring themes.
Stage Two (Focused Coding)
1. I organized and classified science activities that
illustrated a shared theme about how the children were
‘doing gender’ as they engaged in science activity.
2. I consolidated codes and identified concepts and
patterns of social and individual processes of gender
across and within individual profiles, identifying
dimensions of similar patterns.
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