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Abstract: In this article, | explore the question of what it means to create a science for all from the
vantage point of urban homeless children. | draw on the work of critical and feminist scholars in science
and education, as well as my own teaching and research with urban homeless children, to question how
inclusive the science education community is in its efforts to understand the margins of science for all. |
frame this analysis through the pedagogical questions of representation in science (what science is made
to be) and identity in science (who we think we must be to engage in that science). J Res Sci Teach 35:
379-394, 1998.

One of the most popular and most powerful phrases connected to science education reform
in the last decade has been “science for all.” Paul Hurd (1993) reminded us that this phrase was
introduced into the science education community as early as an 1847 publication. Egalitarian in
theory, this idea of science for all has proven difficult to actualize among all students, even with
the renewed emphasis and central position of science for all in several national reform docu-
ments and projects in the United States [American Association for the Advancement of Science
(AAAS), 1989, 1993; National Research Council (NRC), 1996]. Several reasons for the diffi-
cult transition between theory and practice have been documented: inadequate school and class-
room resources (Oakes, 1990), insufficient knowledge base of teachers (Anderson, 1991), lack
of interest and motivation of students (Kahle & Meece, 1994), and narrow visions of science
implemented in schools (Roychoudhury, Tippins, & Nichols, 1995; Stanley & Brickhouse,
1995), to name only a few. In this article, | explore the question of what it means to create a
science for all from the vantage point of urban homeless children. | draw on the work of criti-
cal and feminist scholars in science and education (Keller, 1985; Freire, 1971; Harding, 1986;
Giroux, 1991), as well as my own teaching and research with urban homeless children, to ques-
tion how inclusive the science education community is in its efforts to understand the margins
of science for all. | frame this analysis through the pedagogical questions of representation and
identity in doing science with urban homeless children.

From critical and feminist perspectivepedagogy involves the production of knowledge,
culture, and identities (Giroux, 1991; Gore, 1993). It influences how teachers and students see
and are seen by each other and how they interact with one another and with existing institutions
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and social practiceShese interactions reftt the values, beliefs, bodies of knowledge, and
styles of communication and biases of those who hold the most power in society (Gore, 1993).
This means the production of knowledge, culture, and identity is a historimdinlly and pe

litically situated process that is inherently subjective. In the case of science education, this
means that pedagogy involves the production of sciektifowledge which in its broadest sense
includes content, process, and discourse. It also means that pedagogy involves the production
of values and beliefs about how scientfnowledge is created and validated, as well as who
we must be to engage in that process. Because of the situated nature of pdaeyaggge
construction about science and self-within-science occur within and are shaped by the relation
al space of the social, historical, and political. It is from this perspective that questions of rep
resentation in science (what science is made to be) and identity in science (who we think we
must be to engage in that science) become central.

Pedagogical questions of representation and identity in teaching and learning science are
linked to issues of power (i.e., who has the power to fashion images of science and identities in
science?) and actuality (i.e., in what ways are these images and identities fashioned?). In terms
of science in classrooms, the way teachers choose to represent science to students leaves roorr
for particular kinds of engagements, particular kinds of activities, and particular kinds -of iden
tities. These questions of representation and identity are complicated because even when teach
ers assume control over what happens in science class (and therefore presumably the image of
science which gets enacted by students), what ultimately transpires in science class is a joint act
between teachers and studefitsis joint act is inflenced by the kinds of connections teachers
and students can make between their lives, experiences, values, beliefs, and science. It is also
influenced by the ways in which each understands and values these connections. For example,
to act in science class, students must have their own understandings of how it is they can act
and of who it is they must be to successfully participate in a particular construction of science.
Students can choose to model their image of science after what is presented to them by their
teachers and then act or not act accordingly; or they can choose to create an oppositional image
of science and then act or not act accordinghey can also choose something between these
two extremes. In the case of homeless children, such questions of representation and identity
are critical because their experiences are typically not mirrored in the science of schools.

Educating Homeless Children

There is growing evidence that schools in the United States and abroad serve to reproduce
status quo values and expectations (Giroux, 198y is due to stark inequalities in educa
tional funding and an ideological basis which serves to legitimize white and middle-class ex
periences while mgmalizing “others” experiences (Kozol, 1991Jhese hegemonic practices
have resulted in an unarticulated, yet highly active caste system (Quint, T@%dve up in
the system, individuals are often expected to redress personal and culturallg syssgsfiof
knowing and being in the clothes of a neoconservative mainstream culture, or risk being labeled
“other” (hooks, 1994)Through the politics of assimilation and the pervasive yet historical racial
and class subjugation in schools, educational institutions foster the very social inequalities they
were designed to prevent (Quint, 1994).

The most invisible others in schools have been homeless children whageatitsirhas
been exacerbated by a blaming the victim mentalitd by a system which promotes and main
tains a class-stratid society (DivefStamnes, 1995). Homeless children make up 25% of the
homeless population in the United States, andge Ipercentage of these children egecirom
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the inner city and from single-parent (female)-headed families, thereby inextricably linking the
problem of homelessness with race and gender (Quint, 1@@Men and girls are particular

ly vulnerable to violence in the streets, and along with all people of, aften face overt dis
crimination in the housing market (Kozol, 1988).

The transient lifestyle led by homeless children and their families engenders feelings of not
belonging. For example, in schools, homeless children are openly referred to as “shelter rats”
by their classmates and teachers (Quint, 1984i% is often due to the fact that homeless-fam
ilies lack the resources needed to provide their children with educational daycare, private edu
cation and tutoring, and private instruction in sports and tigedits.These kinds of inequali
ties lead homeless children to feel that their own life experiences are somehow inferior to those
of normal childrenAs a result, homeless children disproportionately battle depression, rage, and
mental anguish (Quint, 1994s McChesney (1993) wrote, “All of these children are stressed.
They have lost their own clothes and possessions, have been doubled up, have moved from place
to place, and have no privacy or space of their GMaeir parents are often the only sameness
they have left” (p377).

The physical and psychological manifestations of homelessness take many forms. Homeless
families move frequently because of length restrictions in shelters, short stays with friends or rel
atives, and employment relocatiolbese circumstances make regular school attendaficeldif
Students are often forced to change schools several times midyear or to take absences from school
to attend to family needs such as child care and work or because of guardianship requirements,
transportation, immunization records, or the lack of a permanent address. Furthermore, girls in
homeless families are often given total child care responsibilities for younger siblings while the
mother goes to social services or to work (or in search of work). Consequeatlly 50% of
homeless children in the United States do not attend school regularly (Stronge, 1992), with 10%
not attending school at all (Stanford University Center for the Study of Families, Children, and
Youth, 1991)This is a signifiant fgure when viewed in light of the fact that there were 1.5 mil
lion homeless children in the United States on any given night in 1991 (PolE@8).

Educational success, already madédlift by such discriminatory practices of socjdtg
comes further elusive for the urban homeless because of programs such as early tracking, grade
retention, remedial programs, scapegoating, and transition room placements, nearly all of which,
in their current forms have failed to provide children with the quality instruction neededfor aca
demic success (Polakpw993).The result of these practices are educational underachievement.
Homeless children are less likely to score at or above grade level in reading and math, and are
more likely to have repeated grades (Bd&§ & Shinn, 1991). Schooling, often the only road
out of poverty and homelessness, has also contributed to the cycle of peseetially in the
inner city In short, the urban homeless are most at risk for receiving an inequitable education.

Linking Homeless Children to Science fali

The needs and questions of homeless children have thus far not beereilastdi signif
icant thread to the fabric of science for all. Even issues of children living in pbhestg been
mauginal to this debatéXet, science for all has been a central theme of recent reform initiatives.
Since the reemgence of science for all as a national goal in the United States, research stud
ies and theoretical debates have been conducted to make sense of the ways ifostisitt ef
ward scientift literacy for all have been inclusive and supportive of the needs of those groups
of children historically mainalized by school science (Atwate996; Barton & Osborne,
1995; Brickhouse, 1994; Kahle & Meece, 1994; Roychoudhury et al., 1995).
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Questions of science for all have been linked, in part, to equity debates in science educa
tion. Brickhouse (1994) pointed out how these equity debates can be categorized intotwo mod
els: the defiit model and the inferior treatment modehe deftit model focuses on the ways
in which girls and minorities underperform in the sciences and the kinds of remediation pro
grams required to bring them up to their more successful countefplagtinferior treatment
model focuses on the structural and institutional constraints that pose barriers to successful par
ticipation in science by girls and minorities (lack of teacher support, encouragement, attention,
after school activities, role models, and peer suppéstBrickhouse pointed out, the inferior
treatment model has been important because it challenges the assumption that the current sta
tus of girls and minorities in science is natural. Studies within this camp have moved the agen
da of science for all forward by integrating the needs of diverse students into teaching and
learning agendas (Equity Coalition, 1990). Many feminist studies have alsgeshieom this
camp in search of a more equitable science educdtfmse studies have highlighted a need
to explore multiple ways of knowing and doing science which arectafé of the social, his
torical, and political context in which science has been constructed and in which children learn
that science (Roychoudhury et al., 1995). In what follows, | focus on such feminist studies to
explore what it means to create a science for all from the vantage point of urban homeless chil
dren.

Feminist and critical researchers in science education have used the movement-to under
stand science as a social construct as a way of sparking debate about ways of knowing science
and the implications this has for science for all (Atwat®96; Eisenhart, Finkel, & Marion,

1996). Social constructivism represents a sigaifi shift in thinking in science education be
cause it unpacks the positivist myth that there is an objective, solitary way of doing science
which results in independent, unbiased knowledge. Social constructises #uat the posi

tivistic myth is falsifed because science is a human endeavor and therefore subject to human
biases, social conditions, and ambitions (Longino, 1990). Feminist social constructivists further
argue that these biases Itreite every part of science, including its norms, beliefs, values, dis
cursive practices, and ways of acting and reasoiiihig. shift has propelled equityfefts to

search for the ways in which the traditional discursive practices and epistemological and onto
logical assumptions of western science can begimaizing to lage groups of students (At

water 1996; Roychoudhury et al., 1995).

Urban homeless children, like all children, learn science in and through a variety of con
texts: in school, out of school, and from families, friends, and the nfeltaey learn science,
they also learn a lot about who they are (and can be) and what science is (and can be). Children
learn about the production of knowledge, values, social identities, and, @owetheir inter
connections. In other words, pedagogy in science classrooms is also about the struggle for iden
tities and representationBhis presents a daunting picture for science teachers and researchers
because it suggests that we need to think about much more than sciemiipts when we
think about helping all children to become sciecilliy literate.This picture suggests that we
need to think about how childrgrerceive themselvesithin and outside of science, and the
choices they make because of those perceptaslso need to think about how child -
ceive sciencand the kinds of interactions they believe they carehaw that they want to
have—with that science. Finallywe also need to think about how these perceptions of and
choices about self and science areugtficed by the various and complex power arrangements
active within the science and educational communities, within families, and within society in
general. In the remainder of the article, | address these issues. | do so through two main themes
that integrate the pedagogical questions of representation and identity in science: examining and
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recreating science through lived experief@nd examining and recreating lived experience
through science.

Research Study and Methods

This article is constructed from data gathered during 1995 and 1996, and is pargef a lar
er 3-year study to understand the issues and concerns that homeless children and children in
poverty bring to learning and doing scientle research is based on interactive ethnography
(Maher & Tetreault, 1994) and teacher research (Cochran-Smitytl&, 1993).These method
ologies fall into the categories of action research and interpretive débiginesearch seeks to
politicize and deconstruct knowledge, powend relationships between students, teachers, re
searchers, and science (Gitlin, 1994). It also demands selfiviiff on the participant-re
searchés part.The refexive interactive design (Erickson, 1986) eefk the circular process of
integrating experience, interpretation, and understandings and its associated ongoing data fram
ing, analysis, and interpretation.

The data sources for the research include éé ffiotes of the researcharpersonal teaeh
ing journal, video and audiotapes of the science program at the shidketapes produced by
the children, interviews with the children and their parent or legal guardian, and written work
produced by the childreMhree taget students were studied in depth during the 1995-1996
school year to learn more about how they negotiate relationships with others and with- structur
al and cultural institutions outside the science sessi@mget children were interviewed three
times. Finally interviews with taget childrens school teachers, parents, and other adult super
visors were also conductedideo- and audio-tapes of interviews and the after school program
were transcribedl'he reason for these multiple data sources is triangulation of data. Interview
transcriptions, science session transcriptions, &tdl fiotes were coded around several themes
including the feminist themes of identity and representation used in this article. During the
course of the research presented, member checks (Guba & Lincoln, 1989) were systematically
used to check intentionality and to revise interpretations and analysis.

| have chosen to share my researoHifigs through narrative because iteefs the stance
that all research is a social construction practiced and produced by people working, acting, and
thinking in relationship with other people (Packwood & Sikes, 1996). Presenting this research
as narrative also allows me to convey the context of my stuahin(® McRobbie, 1996), ex
press its temporal dimensions (Stanley\dse, 1993), and acknowledge my ughce on the
study as narrator (Packwood & Sikes, 1998)is last point is most signifant in my research
presentation because | am both a teacher and a researcher

Setting and Participants

| have been teaching science to urban homeless youth in aischfter science program
(referred to here as “science tifiefrom a feminist social constructivist philosophy in which
the participants explore science together and, through conversation, come to construct meaning
(Barton, in press). Science, in this framework is a process which can be constructed out of any
pursuit, experience, or interest that the participants bring. One of my goals as the teacher is to
validate the childres’ experiences by using their experiences as the starting point for-our ex
plorations.The youth in the science program always take the lead in planning future activities,
including developing a list of the questions to be explored as well as a list of the materials that
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| need to bringThey also take the lead in documenting their explorations, including what and
how they choose to write about the science sessions in their journals to the quantity and types
of pictures and videos that they take with the cameras supplied for their use. Science becomes
their process of questioning their worltherefore, critical to my actions in science time is to

help the youngsters to locate questions in their experiences and to work togetmemtays

to critically explore those questions.

For 2 years | visited the CarléosteP homeless sheltetocated in an urban center in the
northeast part of the United States, twice a w&élk. shelter is located in a depressed urban
center It is surrounded by condemned dwellings, several closed eateries, and two Baptist
churches, both of which are located in former business builditgge are also three func
tioning small convenience stores, an old gas station, a recently deserted used car dealership, and
an abandoned half torn-down lot fencefiwith police tape.

The shelter is three-story structure originally built in the early E3005ide the shelter
there are enough rooms to house 10 families. Each family has its own rogeneffeugh for
four people with the use of bunk beds) and a bathroom which is shared with all the inhabitants
on the particular @or. There are four community areas: the dining room, the attic (a small room
with toys and a television), the lobdy room, and the meeting room in the basement. Our sci
ence sessions are held in the basement by request of the shelter admjrafitiatazh much
of what we do occurs outdoors.

In the middle of the 1995-1996 wintehere were 22 children of school age living at the
shelter With the exception of a family of four who lived with a single fatladirof the children
lived with single mothersThree of these children were dat children in this study: Gilma,
Patrice, and K'neeshahey are introduced brigflbelow

Gilma

Gilma is a 13-yeaold sixth graderShe lives at the shelter with her sistero brothers,
and motherThey moved to the shelter from tidest coast, where they had lived for a year af
ter emigrating from MexicoAs the oldest child, a female child, and the only family member
fluent in English, Gilma had primary child care responsibilities for Isabel (7 year3lodahas
(3 years old), and Carlos (18 months old). Over a 12-month time span where | visited-the shel
ter weekly Gilma had child care responsibilities all but two times. G#nmabther could often
be found in the kitchen preparing dinner (all adults who live in the shelter must actively partic
ipate in its maintenance), negotiating her way through the social services circuit trying to se
cure housing and medical care for herself and her children, seeking out employment, or just tak
ing a break. Gilma also served as the primary translator between her family members and other
non- and limited-Spanish-speaking people (such as myself, many other shelter dwellers, and the
shelter administrators). She often made fun of her own thick Mexican accent by drawing out
her accent on certain words—calling attention to herself, hierelifce.

The first day | met Gilma was also thesfiday | visited the shelte8he and her family had
been living there for 6 months, and as Sharon, the shelter administrator informed me, was “not
leaving anytime soon.” | met Gilmasdt as a name in blue ink sandwiched between her-moth
er's and sistés name, on a white dry-erase board in Sharofiice. The number “13” and the
letter f were scribbled after her name to indicate her age and sexrdtiptiiysical encounter
occurring less than an hour later with Gilma, in many ways was not véyedif. | talked; she
was painfully quiet.

After a month of weekly visits to the sheljteny relationship with Gilma changeAds |
walked toward the front door offeiesday afternoon, | heard my voice being sung from above
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with a careful but gentle accent. Gilma and her sister were hanging their heads out the-third-sto
ry window, smiling and waving me in. | was immediately reminded of the literature surround
ing homelessness and it$ext on children. It has beengaied that one of the most psychelog
ically devastating aspects of being homeless as a child is the uncertainty and instability of not
knowing where the next meal will come from, of when she will change schools, of where she
will sleep (Quint, 1994). In an initial interview with a leader and activist within the local social
services community was told that this research project was not only a commitment to research,
but also to the children, and that “unless | was on my death bed,” | had better not miss a sched
uled visit. | recognized that | had begun to earn Géntraist simply by returning each week to
spend time with her and the other children.

For most of the year that Gilma and her family lived at the sh&ikna was one of the
oldest children. She was 13 and developing physically and sotiaitydeveloping social and
sexual identities overpowered most of her interactions with me and with the other children at
the shelterThey certainly &ected her decisions about when and why to do science. In fact, she
often did science to create more space for her developing social and sexual identities. For ex
ample, when the children developed a project to study the pollution patterns, causdectnd ef
in their local community (which included video documenting the commuiniigrviewing le
cal business workers and neighbors, collecting trash, and plardgingrdl and vegetables),
Gilma took the lead, getting the rest of the children to develop reasons for getting out of the
shelter and into the communitghe used the space aiding scientift things for us to do to
leave the shelter property (a place that she perceived as a social stigma), and to visit-La Comi
da Deli to buy penny candy and talkAatonio, whose parents owned the deli. It was obvious
that these were her main reasons for wanting to go out into her communifyreodut how to
make it better for herself, her friends, and her family

K’neesha and &trice

K’'neesha and Patrice afdrican-American sisters who live at the shelter with their moth
er. These two girls had just moved to the Northeast from the South because their mother want
ed them to live closer to their father (who was now in substance rehabilitation locally)-and be
cause their mother “hated the South,” where they had spent 6 months living in fevendlif
homeless shelter$he move to the South, K’'neesha and Patrice told me, all happened +ight af
ter things seemed as if they were going well—their mother and father had just moved-into per
manent housing in the cjtywhich had been made possible through both parents securing full-
time minimum wage jobs. Howevethings took a turn for the worse when K’neeshand
Patrices father slipped back into substance abuse. He lost his job, and without two incomes the
family lost its homeThey moved South with their mother to get away from the abuse and to
start over

The frst day that | met the two girls, | engaged them in a conversation about school and
learned that school had been a problem since their recent move back to the Northeast. K’'nee
sha informed me that since having been introduced to the principal the previous week, they had
been sent back to the shelter and had not yet returned to school. | also learned that K'neesha
was being held back in the seventh grade because, in her words, she was “stupid,” and she did
not want to take the test they told her she needed to pass to get into eighth grade. K'neesha was
turning 14 years old the following week. K'neesha also said that it was depressing to be held
back because everyone knows “you’re stupid, you're older than everyone else,” and you feel
like “you try and try and it doh'get you nowhere, like you was never geimake it no matter
what.” She then told me that her sister Patrice was smart and that she was not being held back.
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The school conversation with the two girls also shed some light on Patrice. Patrice was a
“smart” sixth grader who was afraid of losing that status because she “keeps chemgirts
'cause [she] keeps changstielters.” She explained that every time she missed a couple of weeks
of school, she fell further behind. Patrice reiterated K'nesestseasperation when she said, “I
know | am smart, but I'm afraid | never gettout of sixth grade. Every time we change shel
ters, | change schools, then | miss school for a titiegen | go back, I'm way behind. | dan’
want to be in sixth grade forevémwant to move on. Move on, or all this shit be for nothin’.”

K’'neesha, who had been labeled in school as “learning disabled,” often shared during sci
ence time that she believed she was stupid and incapable of meeting the academic demands of
school. She certainly had her reasons for feeling this @ag month into her life at the shel
ter, she learned she was to change schésl&’'neesha informed me, “I'm not changing grades,
they're sending me to a €fent school for slow kids.” It was later learned through more for
mal channels that K'neeslsahew school was one of the “alternative schools” which is part of
the state public school system designed to educate children who are judged not capable of cop
ing with the traditional academic-based program. K’'nesshatticular school is widely per
ceived as a last stop for many slow-learning and behavior problem children.

K'neeshas school had strategies for educating slower children: Send them to the-alterna
tive schools. HoweveK’'neesha made choices for herself and her younger sister whiett refl
priorities diferent from what was expected in schools. For example, K’neesha chose on many
occasions to turn in incomplete homework assignments so that she could care for her younger
sibling at the shelter as well as her own mother (who was heavily medicated and prescribed bed
rest). It is also important to look closely at why K’'neesha is a 14¢ldaseventh gradewhen
arriving at her new school this past wintene elected not to take the tests she needed to pass
to be accepted into the eighth grade. She explained that it was because she was stupid and would
not pass it anyway

K’'neesha, who has attended thrededd@nt schools, all while in the seventh grade, has tak
en personal responsibility for her feelings of inadequiley apparent disappointment in her
self make it no surprise that the dropout rate doubles for students who are held back (Fine,
1991). The experiences of K'neesha and Patrice support the research on schooling in urban
poverty: “Being left back may tdr the fnal justification to give in, to acknowledge defeat, and
to surrender to the pressure of poverty and family need” (Fine, 1991, p. 74).

Discussion

Examining and Re-eating Science tbugh Lived Experience

How are studentdived experiences used, manipulated, forced, pulled, and tugged to fi
within the confines of science? In the enthusiasm—the passion—to help children develop un
derstandings of scientifiprinciples, concepts, and processes, there sometimes exisgeta for
fulness toward the idea that children, like all human beings, come to understand the world
through multiple and intersecting lensAs.a result, childres’'readings of their experiences of
ten do not fineatly or fully those prescribed experiences located within the borders of science.
This question is signifant when placed in the context of representation and identity in science.
If the borders of science are expanded or made fulzey there will be more room td &hil-
drens experiences that cannot be neatly labeled as scléaogg these experiences shifts the
dynamics of what counts as science and who can do science because children would not have
to silence certain experiences or feelings traditionally labeled outside of science.



TEACHING SCIENCEWITH HOMELESS CHILDREN 387

Let us return to K’'neesha, Patrice, and Gilma to make sense of this idea of creating science
out of experiences which are not neatly categorized as scigmisevas brought out clearly in
the three girlsexperiences studying the pollution in their neighborhood. One common theme
across several months of science time related to the mixed feelings the children had -about liv
ing at the homeless shelt€n one level, they were thankful that they had a safe place to live,
but they also described confrontational situations at school where they had been labeled “shel
ter kids.” Gilma, in particularstruggled with this issue. She said that she would rather “lose a
friend before | tell them where |1 live.” Given Gilnsagéxtremely social personalitthis was a
dire threat. On another level, the children were delighted that the shelter had a backyard in which
they could play supervised; yet, they also told stories of how they disliked the “ugly” angd “dirty
rundown, and polluted” neighborhood. For example, K'neesha and Patrice told stories about
how they did not like walking past the abandoned lots on the way home from school, and they
especially did not like the old gas station across the street because it always “smelled like gas.”
The two girls even told me of a secret path they would walk along the railroad tracks that they
could take to the backyard of the shelter because it allowed them to bypass the one house with
bottles and vials strewn carelessly across the front yard and sidewalk.

The childrens social and natural curiosities about their neighborhood provided an area of
long-term study: pollution and the local communitywas a topic that was of interest to the
children; it permeated their talk and actions every time | visited the sHdfielped the chil
dren start the project by formalizing their complaints of where they live by recording them in a
column on a huge piece of newsprint. Next to their complaints were two additional columns
which read, “How this makes me feel” and “Othédieefs.” Over the weeks that followed, the
children devised a plan for learning more about the chart they constructed. First, they gathered
more data for the chart by walking around the neighborhood to interview anyone who was will
ing to be interviewed about their thoughts, feelings, and ideas about pollution. For example, they
asked, “How do you feel about where you live/wovRat kind of pollution bothers you most?

Do you think the gas station creates pollution? Do you create pollufidred’ also gathered
evidence through library researdts a result of what they learned, they created and enacted
plans for picking up neighborhood trash, for planting vegetables@ndrfl, and for recycling.

In this case, the science grew out of the childrexiperiences.

The driving forces behind the childrendesire to develop an 8-week project on pollution
were their negative reactions to where they lived and why they lived there. In traditienal sci
ence practice, emotion and reason, mind and body are separated. So are the researcher and the
researchedlhe children forcefully enacted a science thatgedrthese qualitie\s the teacher
in this setting, | also believe that these qualities simply could not be separated because com
bined, they are what constituted the childseexperienceslhe children wanted to study their
local community because they have a relationship with it posited on negative feelings and ex
periencesTheir science not only involved data collection and analysis, but also involved their
feelings and values. For K'neesha and Patrice, the project literally medingfianswers for
why the neighborhood was so ugly and dangerous, adoh@ ways to change it. For Gilma,
whose negative reactions to the shelter were more focused on her having to spend time there,
this pollution project meantrfiding safe spaces away from the shelter property

Another example of creating science out of experiences that cannot be neatly categorized
as science involves food experiments. Quite often during the 1995-1996 school year-and sum
mer, the childrers self-designated explorations focused on food: making experimental pizza,
pancakes, jellyand fried rice, and gardening vegetables of their choice for future recipes. | have
been happy to oblige with these desires, for several reasons. First, the refrigerator in the shelter
kitchen is of-limits to shelter guests. Second, the children are not allowed to have food in their
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rooms at any time, for any reasdiney are allowed to eat at the shelter in the dining room and
only when they are given food. Patrice and Gilma have told me on several occasions how hun
gry they get at night. It seemed important that this dimension of their lives serve as a focal point
for science time.

There are many examples of when experimental food took over our agenda. One afternoon
late in Januarywhen the children talked about what they wanted to do together the following
week, it came up that two of the childrebirthdays would take place the following week. Once
the birthday issue was made public, the children quickly decided that they wanted to invent
birthday cake recipe3he children talked about what was needed for that activity andhutsy
involved doing two things: First, they closed their eyes and pretended they were eating a piece
of cake, to use their memories and imaginations to hypothesize what ingredients would be re
quired. Second, they recalled similar cooking experiments they had done in the past, and the re
sults—what happened and why

Yet, it did not take special events to get the children to want to experiment with food. For
example, one afternoon, K’neesha came up with idea that she wanted to make edible play dough:
“Oooh, | know | know I'm going to make me some dough to play with and €&ttBre was a
lot of flour, water food coloring, and other items in the science corner left over from the pre
vious weeks experiments with pancakes. K’'neesha grabbed a clean bowl and started mixing
flour and watewWhile working, K’neesha turned her body front and center to the video camera
she had placed near the table egried narrated her process for her “viewing audience”:

Right now | am mixing four and water so | can make a thick latiiéght now | havent

got it, so | have to put more water in, and so | mix it with my hands till | get a thick lath
er. You can also eat theoflr. | am sure that is what most people do out there while they
are cooking.They eat the dough while it is rising/ell, this is what | want to do, so |
keep mixing and keep mixinghen | keep mixingAnd so you can see it is sticking to
my hands alreadyt is startin to get a little, you knowhick.

Patrice, who in the meantime had started her own dough, moved her bowl closer to K'nee
shas and began to speak to the camera, over K'neesbie:

Patrice: As my hands are sticky take this [measuring cup] and get a little of this
[flour]. Just shake a little fodnd you mix it up ..
K'neesha: [Interrupting] You can add peanuts too..
Patrice: . .. And you mix it
K’neesha: [Interrupting] .. . And pretzels
Patrice: . .. And you mix it.
K’neesha: Oh gross! Dort'it look groooooosssYuuuum!

In these two descriptions of science time, it is clear that the physical and social- circum
stances of the girldives shaped their interaction with scienédéthough it was through the
process of developing an experimental recipe that the girls had the chance to use and hone their
scientific skills in observation (What does the cake taste like? Feel like?), relationships (i.e.,
How much sugar todur?), and analysis (What worked last time, and Wit did not work
last time, and why?), it is important to note that the girls practiced these skills and discussed
new knowledge in a way that connected to the daily routine and struggles in theiT tiggs.
were hungryand they wanted a safe space to eat and a safe space to play around with what they
ate.This last point is signifiant.As | wrote earlierfood is a source of stress for homeless-chil
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dren because it is not always easily comednyl its form is rarely of their choosing. Our ex
perimental recipes violated this policy (with permission) in a safe way for the children.

These stories about pollution and food illustrate how the science done at the shelter grew
out of the childrers lived experienced.hey illustrate that because the childseexperiences
involved many things besides science, the science the children learned was netidontia
ditional scientifc concepts and principles, or even processes. In fact, | waueé #nat a sig
nificant piece of using lived experiences to create science is the decentering of science. Science,
during science time, was represented as something that was integrated in messy ways with oth
er things. Doing science was part of, but not more important than, everything else that went
along with the things the children at the shelter did during science time, such as stress about
food, hungerplay, and relationships. One way to think about decentering science is to think
about the fuzzy borders encountered and also created by the children at the shelter which sep
arate science from other thindg®¥ith this agument, it is easier to see how the role of science
time was not simply to help the children do science, but rather to do that which grows out of
their questions and experiences. It was nottttinéir experiences into science; it was tek
ploration of the natural world, questioning, and critique into their experiefbisdistinction
is important because it makes the borders of science fuzzy in two ways. First, it removes the bi
nary distinction from doing science or not doing science and being in science or being out of
science. Second, it allows connections between studéetsvorlds and science to be made
more easilyThis is signifcant because, as the feminigguanents remind us, much of the-cul
ture, discourse, and content of science igcéfte of masculinéMestern, and middle-class val
ues (Harding, 1986). Using lived experiences to create and decenter science provides space for
multiple voices to be heard and exploréhen multiple voices are heard and explored,- chil
dren learn that their experiences do not have to be channeled into defending a particular reali
ty, and that there is room for them to play with their representations of science and their iden
tities within science.

Examining and Re-eating Lived Experience thugh Science

So far | have agued that the pedagogical questions of representation and identity are cen
tral to weaving the concerns and needs of homeless children into a teaching practice of science
for all through creating and decentering science through lived experience. In this section, | put
a refexive twist on this idea to examine the importance of helping children to examine their
lived experiences through sciendéis refexive twist is necessary because when children use
their experiences to construct new ideas about science, their ideas about what science is and
how they connect to it change. | suggested in this last section that the knowledge the children
at the shelter constructed about science was linked not only to science but also to other areas of
their lives—that the borders of science were fufZzynsequentlyany new knowledge the chil
dren have about science feeds back into their lives in multiple ways and provides them with al
tered lenses to understand their experiences.

Let us return to the pollution project to make sense of how the children used science to ex
amine their lived experiences. In the pollution stang children explored the causes and ef
fects of pollution in their communityand they also questioned why it was their own neighbor
hood had to be ugly and not the one on the other side of the railroad bridge. Furthermore, they
used their research—which drew heavily from their personal observations—to challenge what
the other people were telling them to beliéleat is, the children transformed their experience
into evidence to challenge some of the comments made by the pollféoderk. For exam
ple, when the children were interviewing an attendant at the gas station about the kines of pol



390 CALABRESE BARTON

lution the station produces, the gas station attendant told the children because he followed guide
lines for gas stations; he did not create any pollution. But K'neesha insisted that because she
“smelt gas” and “saw [oil] stains on the cement” his answer could not be entirely true: K’'nee
shas persistence with the childrerdata raised questions for the rest of the group about the ten
sion between their experiences, their data, and their role in sorting through the relationship be
tween the twoThe children also learned through their project that they did not have to accept
the way their community looked, that there were things they could do to change it into some
thing they felt good about, such as picking up trash, recycling, and plaotiverd$l Science in

this sense was not merely functional but a productive force that helped the children to challenge
the existing social conditions in which they livathe children developed a science that helped
them define and articulate their own agency

This same lens can be brought to reexamine the food experifsritslescribed earlier
experimental food as a focal point for science time illuminates just how the social and physical
circumstances shape the ways in which children engage in sciéwcehildren are hungrihe
food is physical and emotional nourishmerat, there is another level which permeates work
with experimental recipes. Focusing conversation, exploration, and questioning around food
meiges into other areas of the childietives. Food is a source of stress and a reminder of their
social and physical status as homeless children (McChe$888).After school, snacks and
meals obtained outside school or the shelter are not easily obtained. Our explorations with food
also simultaneously made visible a critique of the myth of childhitiveke children do not need
to be told that the prevailing historical and cultural images of childhood—two-parent families
living in permanent housing and eating cookies after school in white middleActeesica—
are skewedTheir lives are witness to another realijowever centering explorations on food
extended far beyond key concepts and principles, because it also constituted a discourse of re
vealment that exposed the invisible and allowed the children to name and critique their reality
for what it could have been and what it can become.

For example, the children used the time spent on experimental recipes to talk about the un
fairness of the food policy at the shelter and about their dislike for the food that they were giv
en to eat at the sheltérhis is signifcant because complaining about food is a taboo subject
among homeless childremhis was also evident in some of the writing that the children did in
connection with the weekly food experiments. During several of the science time sessions to
gether the children wrote about their immediate feelings in their journals. Unlike traditional
forms of writing in school, in science, and even in writing workshops, the purpose of having
the children write during science time was entangled with the political agenda of liberatory ed
ucation (Lensmire, 1994The children were rarely asked to write their journals in any specif
ic kind of format or on any spediftopic. Gilma$ 7-yeatold sister Isabel, who was constantly
hungry at science time and who vocally spoke out against the &helbdicy on “no food ex
cept at meal times,” revealed her world of hope (to have food) and despair (to have her food
time taken away) in a poem on inventing food:

Im in the mood
To invent food
so dont bug me dood.
(Isabels journal, 1996)

As Isabels writing illustrates, science time was most importantly about understanding, cri
tiquing, and actively reshaping experiences in a world composed of asymmetrical power
arrangements—power arrangements which have molded theseligéts'through Gilmas
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forced child care responsibilities, K'neeshand Patricg’ abuse by their fatheand all of the
childrens neglect in a system which conceals the experiences of the urban poor

The refexive relationship between lived experiences and science highlights just how cen
tral the pedagogical questions of representation and identity in science are to what happened in
the afterschool program at the homeless shelterthe case of the video documentary and
cleanup project, the students constructed their own knowledge about their local community and
its problem of being ugly and about what is important for these children to know and do-to trans
form the ugliness into something el3&eir open subjectivities shaped their questions, their re
search design, and their interpretations. It also shaped the way they brought that science back
to understanding their own liveBhe doing of science involved nggmg the emotional with the
physical and intellectualhe students found their experiences with the ugliness of their com
munity or with hunger as important and more complex than science could describe in its neu
tral languageThe children openly struggled against the powerful claims of the dominant sci
entific culture of true descriptions of the worlthrough sharing their personal theories of the
local communitys pollution or of the sheltes policies about food, the children used their own
lived experiences to def science, in both practice and cont&hey then used that science to
reexamine their experiencehis suggests that teachers play a crucial role in how pedagogical
issues of representation and identity egeein science class because of the role they play in
helping children develop a refive relationship between science and school and the rest of their
lives.

Conclusions

The stories of K’neesha, Patrice, and Gilma illustrate how signifly diferent life expe
riences intimately shape the ways in which children engage each other and the ways they think
about science. Children are not the generic blank slates that many curriculum orientations as
sume. Urban homeless children carry to school with them a set of struggleseutedefi the
typical science curriculunThis research proposes that walfa place for their lives in science
and for science in their liveShis approach shifts from the traditional paradigm, where science
lies at the centers a taget to be reached by students at theginar to inclusion, where stu
dents’identities remain a central focus that guides pedagogical democratic principles and which
transform them so they becomes an integral part of their lives.

Making the pedagogical questions of identity and representation central to the struggle to
create a science for al pushes against the historically accepted modernist frameworks of posi
tivism, instrumental reason, universal knowledge, and bureaucratic control that have been at the
center of curriculum and practice in science education. From the feminist perspective brought
to bear on the experiences of homeless children in this article, | have trigdieatzait science
education can no longer hide behind the modernist claim to objectivity and universal knowl
edge. Ratherteaching and learning science, like teaching and learning anything, must be de
fined as a cultural practice that is accountable ethically and politically for the stories it produces
and for the images of the past, present, and future it deems legitimate (Lewis, 1993). It must be
located within a discourse of human agency that is focused on self- and collective empower
ment.This is very diferent from the modernist belief in objective truth, where only one voice,
one set of experiences, is given legitimacy

If all students are to participate in science in genuine ways, then teachers naedeveay§
to value the diverse ways of knowing brought to class by the students. In the case of-the after
school science program at the homeless sheéheeded to value a science which egedrfrom
the intersections between the childeeways of knowing their world and ways of knowing and
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doing science. Because the childee®xperiences occurred within and were reconstructed
through social frameworks, their experiences shaped the science gatherings from food to pollu
tion. This kind of valuing of lived experience in science class complicates individual and col
lective representations of science and identities in sciéralerie Polakow (1993) wrote,
“Teaching the children of poverty confronts teachers with a world they would rather not con
front, for such children reveal the inequalities and injustices that shape their young lives in the
otherAmerica” (p.107). Howeverunless this struggle is engaged openly and with a vision of
possibility in schools and in colleges of education, the very institutions meant to bring out eq
uity will continue to condemn urban homeless children to a life ofjimality. Educators must

begin to view their own classrooms through the eyes of a child who is hwigrys sick, and

who cries deeply inside for love, support, and stabfityJohn Dewey often reminded us, the
child’s entire life world must be taken into account.

Support for this research was provided by the Natidoatlemy of Education, Spencer Foundation,
and is acknowledged with gratitude.

Notes

1| use these two perspectives because | use gaadef and class as central and interconnecting an
alytic constructs. In the remainder of the article, | will refer to this position as a critical feminist position
(seeWeiler, 1988).

2 Children living in poverty is defied by children living in conditions where the income for a fami
ly of four is =$15,771. In 1995, 20% of children in the United States were living in poverty (Kilborn,
1996).

3| use the phrase “lived experiences” in the way that van Manan (1990) used igued phenom
enalogically that we read, interpret, and analyze our experiences through particularTleesedenses
are shaped and curved by our social, cultural, and historical locaffeasubjective reading of experi
ence and the placing of value and meaning on the experience constitute lived expEnierefere, the
phrase “lived experience” dérs from the more general phrase “experience” in that it implies an-articu
lated web of interactions and subjective meanings crafted through cultural, historical, and social juxtapo
sitions.

4“Science time” was the phrase used by the shelter administrator and adopted by science time par
ticipants. It was (and is) a name | have resisted because | feel that it makes science more important and
more central than the children.

5 All proper names (institutions, towns, and people) are pseudonyms used to ensure the anonymity of
research participants.
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