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Each Other and With Concepts
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Leslie Rupert Herrenkohl
University of Washington

Changes in participant structures in classroom environments are often examined in
terms of their effects on student learning. In this study, we proposed a way of examin-
ing participant structures in terms of power. According to Wertsch (1998) “the emer-
gence of new cultural tools transforms power and authority” (p. 65). When research-
ers or teachers introduce new tools into classrooms including new participant
structures, they create the potential for transforming many relationships of power:
between students and teachers, among students, and between students and the mate-
rial being studied. Using data from a 6th-grade classroom involved in a science unit,
we consider how these transformations of power play out. In considering the role of
participant structures, we look at how a match between the participant structures and
the structure of the discipline can positively affect these relationships of power.

Giving students the means of approaching the discipline of science as scientists do
requires equipping the classroom with activities and means of participating that
give students access to scientific ways of thinking (Driver, Newton, & Osborne,
2000). In recent years, researchers have proposed and evaluated new classroom
“participant structures” (Phillips, 1972) that afford students opportunities to mean-
ingfully participate in the “doing” of science (Herrenkohl & Guerra, 1998). Such
studies have worked to overcome the barriers of traditional classroom participant
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structures wherein the teacher does most of the talking and students participate by
responding to teacher questions and receiving evaluations on their responses
(Cazden, 1988; Mehan, 1979). Researchers in the area of science inquiry are at-
tempting to move beyond this participant structure, which Bruner (1960) termed a
“middle language” of science learning, to structures that involve having students
actually “talk science” (Lemke, 1990) and participate in the process of inquiry.

The pedagogical moves involved in implementing these new participant struc-
tures in science classrooms are typically analyzed in one of two ways. First, re-
searchers look at the nature of the participant structures in terms of the social
changes and related discursive practices (Palincsar & Brown, 1984; Polman & Pea,
2001; Tabak & Baumgartner, 2004/this issue). Encouraging active participation in
learning and creating classroom environments where all voices can be heard has
become an important goal for transforming participant structures in itself. In addi-
tion to this goal, researchers have followed a second major implication of class-
room participant structures, that is, how particular structures directly support and
enable discipline-specific learning (Herrenkohl & Guerra, 1998; Lampert, 1990).
This consideration comes from a growing body of evidence that disciplinary-spe-
cific ways of thinking can and should be represented in the teaching of school sub-
jects (Bruner, 1960; Shulman & Quinlan, 1996).

In this article, we put forth a new type of analysis, one that considers both the
changes in social interactions that new participant structures bring forth and also
the way that these structures enable and incite disciplinary thinking: in our case,
scientific thinking. We see these two ends as possessing a common link: a change
in the relationships of power in the classroom. According to Wertsch (1998), “the
emergence of new cultural tools (i.e. new participant structures) transforms power
and authority” (p. 65). As a new participant structure is enacted in a classroom, this
creates the potential for transforming many relationships of power, including the
relationships among members of the classroom and the relations between students
and the subject matter being studied. We believe that all of these changes are
highly interrelated and dependent on one another. Further, we believe that looking
at participant structures in terms of power allows an effective means for analyzing
why some structures are more successful than others, why certain students may
“appropriate” the structures more readily than others, and why some structures
may be better suited to certain disciplines than others.

To pursue this kind of analysis, we first need to set out our definitions of partici-
pant structures, “cultural tools,” and power. In our analysis, we broaden the con-
cept of participant structures somewhat to include what other authors have termed
“participant frameworks” (Goodwin, 1990; O’Connor & Michaels, 1996). The
concept of participant frameworks combines an interest in conventional classroom
social arrangements including concomitant rights and responsibilities (or what is
often called participant structures; Au & Mason, 1981; Erickson, 1982; Phillips,
1972) with the notion of “social positioning” or the ways in which particular dis-
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cussions within participant structures linguistically place speakers in relation to
subject matter and other classroom participants (Goffman, 1974). This concept al-
lows one to recognize the dynamic relations between planned structural features of
the classroom and the many kinds of discussions that can emerge within these pur-
posefully chosen classroom arrangements. As Goffman’s (1974) work suggests,
speakers linguistically bring into focus a particular set of possible relationships.
This is an important aspect of our analysis. Although we use the term participant
structure throughout in this article, we intend it with these broader conceptions of
classroom structures and interactions in mind.

Using the idea of cultural tools in this analysis, we attempt to move beyond re-
search that explains behavior solely in terms of individual contributions. In doing
so, we adopt Wertsch’s (1991, 1998) view of cultural tools as historical, cultural,
and institutional mediators of human action. Wertsch (1998) placed cultural tools
or “mediational means” at the center of analysis, describing individual action in
terms of the tools used to carry out that action. In typical description of classroom
interaction, the cultural tools that students work with are placed at the periphery;
the focus is instead on what individual students are capable of doing and how stu-
dents relate to each other. Our analysis focuses instead on the ways in which cul-
tural tools create and transform these relationships and how such tools mediate dis-
ciplinary engagement.

The word power carries strong connotations, so we first define what we do and
do not mean by power and then discuss our rationale for using power as our unit of
analysis in this study. First, we do not see power as something exterior to the pro-
cess of learning. Foucault (1999) supported this view of power, stating that rela-
tions of power do not exist in a “position of exteriority with respect to other types
of relationships” (p. 476). Similarly, as articulated by Foucault, we assert that
power does not exist in any one form, nor is it imposed from the “top down.” This
conception of power differs from the way that people typically conceive of it: as
something that an external force or institution or government imposes on us or as
something that certain groups or individuals inherently possess. Whereas we do
talk about power in terms of some people being more “powerful” than others in a
given context, we do not view this as a stable attribute of individuals or institutions.
In contrast, we conceptualize relationships of power as existing on a balance scale,
with situational factors causing the positions of persons in an environment to con-
stantly shift and change with the potential of being tipped in different directions.
Like Foucault, we see the nature of power as “strictly relational” and as containing
“many points of resistance” (p. 477). In an educational setting, this means that
manifestations of power could be found in any interaction or relationship.

Wertsch (1998) saw power similarly as an inherent part of any setting. Wertsch
described power as typically defined in terms of the “attributes of the individual
agents” (p. 64), a focus that can tell one only who has power. A sociocultural ap-
proach, as proposed by Wertsch, examines the ways in which cultural tools influ-
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ence the relationships of power between people and, as stated previously, how “the
emergence of new cultural tools transforms power and authority” (p. 65). As we
adopt this view of power as something that exists not within a person but within hu-
man relationships mediated by tools, we must develop new vocabulary for expli-
cating the locations of power in interactions and for conceptualizing the dynamic
ways in which persons and tools influence each other in sociocultural settings. We
have identified three such conceptualizations of power in the literature that relate
to classrooms and education: (a) ownership of ideas, (b) partisanship, and (c) per-
suasive discourse.

The term ownership of ideas implies a relation of power between the individual
and a concept. The idea was originally defined in sociological work, which de-
scribes the relation that a corpus of knowledge has to a particular group of people
or constituency (Sharrock, 1974) but has been expanded on in educational litera-
ture (Engle & Conant, 2002; Goodnow, 1990). In his conception of ownership,
Sharrock (1974) stated that it isn’t particularly important which members of the
constituency hold the particular knowledge; it is only important that they are per-
ceived as being owners of it. In education, this idea constitutes a major component
of power in that whomever students perceive as having ownership of an idea—ei-
ther themselves, their teachers, their textbooks, or their peers—will influence the
relation that the student has to the idea itself. Perceptions of who owns particular
knowledge could simultaneously affect a student’s relationships to other people. If
a student sees the teacher as the owner of a concept, for example, the teacher may
also be perceived as more powerful to the student. Goodnow made clear how our
relationships with knowledge and with others in our environment are tied up in
each other. Goodnow’s work explores how ideas are not value-neutral and stated
that the acquisition of knowledge involves knowing the restrictions or guidelines
that are placed on the knowledge by the culture. As a specific example of this,
Goodnow stated that knowing which “areas of knowledge belong to some people
more than others” (pp. 264—-265) becomes a central determinant of the kinds of
learning in which children will engage.

The term partisanship describes relationships of power among students that can
develop through their interactions with concepts and with each other. Hatano and
Inagaki (1991) found that students in science discussions tended to argue for a par-
ticular side, showing “signs of solidarity” to students they agreed with and “point-
ing out errors in reasoning” for the other side (p. 340). The basis for students’ tak-
ing sides, according to Hatano and Inagaki, is not always a function of their
individual understandings of the material. Preexisting relationships among stu-
dents can influence these lines of solidarity. As Lensmire (2000) cautioned, even in
the most open and democratic classroom environments students can develop alli-
ances against more “powerless” groups, namely, students of lower social and eco-
nomic status. However, it is conceivable that if students view themselves as owners
of particular ideas as described previously, then the lines of partisanship could fol-
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low students’ understandings or representations of the material rather than the
more harmful social alliances that Lensmire describes. In either eventuality, rela-
tionships of power can develop among classmates as certain students become
champions for particular ideas and work to gain support and agreement from their
peers.

A third conceptualization of power, persuasive discourse, relates the idea that
certain ways of communicating can in themselves affect the relationships of
power among people. Internally persuasive speech, according to Bakhtin (1981),
allows the recipient of a message to accept the speaker’s word in part and com-
pare it with his or her own knowledge. The recipient is placed in a higher posi-
tion of power relative to the speaker in that he or she ultimately decides what
part, if any, of the message to believe or adopt. In contrast, authoritative dis-
course “binds us, quite independent of any power it might have to persuade us”
(p- 342). Authoritative discourse requires people to passively accept the word of
another without contemplation of how it fits in with other things that we know or
how it fits in with other things that the speaker has said. The context in which
the speech occurs also influences the relationships of power that each of these
styles of discourse affords. In academic settings, for instance, one normally ex-
pects scholars to utilize internally persuasive speech in conveying their ideas to
one another; the relationship of power that authoritative discourse creates would
not be acceptable among colleagues who would view themselves in a more or
less equal relationship in terms of power. In traditional classrooms, however, one
typically sees teachers using a more authoritative style of speech. Cazden (1988)
and Mehan’s (1979) description of initiation—response—evaluation (I-R-E) se-
quences in classrooms illustrates this point: because the teacher’s charge is to
evaluate student responses, one can infer that he or she has assumed some role
of authority over the subject matter content.

Looking at these three aspects of power, we can begin to analyze the relation-
ships among students, teachers, and ideas that exist and that we, as researchers, at-
tempt to create in classrooms. The aspects of power—ownership of ideas, partisan-
ship, and persuasive discourse—reflect different relationships that exist in
classrooms (between students and concepts, among students, and between stu-
dents and teachers) that should be considered alongside each other. An analysis of
classroom interactions on these terms allows us to simultaneously consider the
tools that students use, the participant structure, and the disciplinary learning that
we observe. This link not only benefits our research purposes. It makes sense to
consider the way these things interact in the complex, real lives of students and
teachers.

In this study, we look at how a variety of cultural tools were implemented in a
classroom as part of a large science unit and discuss how these various relation-
ships played out within that context. Based on our data, we propose specific ways
in which the three aspects of power manifested in various relationships within this
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learning environment and then later discuss how these relationships differ from
those found in typical classroom participant structures. A link between the tools
and the interactions observed will continually be kept in mind as we explore stu-
dents’ experiences.

METHODS AND DATA SOURCES

This study took place with a subset of data from a larger study called Promoting
Argumentation in the Teaching of History and Science (PATHS; Stevens,
Wineburg, Herrenkohl, & Bell, under review). Two 5th and two 6th-grade elemen-
tary classrooms participated in the project. This study uses data from one of the
sixth-grade classes. To examine the ways in which the relationships of power man-
ifest through participation in a particular science unit called “Sinking and
Floating,” we analyzed the videotaped classroom lessons and interviews of two
students following the unit. Our focus on interviews serves the purpose of match-
ing students’ own perceptions of power relationships with the ways that they actu-
ally engaged in the context of their classroom activities. The two focal students
were active participants in classroom discussion as well as articulate interviewees
who spontaneously reflected on their ideas and their classroom-based discussions.
These students’ reflections on their experiences during this science unit were used
to propose various ways in which power may be understood in this particular class-
room environment. We draw on examples from the classroom when they help clar-
ify points raised by our two focal students. Our reasons for choosing these two par-
ticular students for a case study are discussed further in a later section.

PATHS PROJECT

The main purpose of the PATHS project was to explore students’ epistemological
understandings of history and science and to find ways that pedagogical structures
in the classroom could foster connections across these seemingly disparate disci-
plines. The project utilized a curriculum that aimed to help students understand
how to think like historians and scientists. Toward this end, two units of science,
two units of history, and one unit that combined both disciplines to study a single
topic were explored in the classroom. In both subjects, students were either given
documents or experiments to uncover pieces of information from which they cre-
ated their own theories in small groups.

One main link between the disciplines of history and science, as stated in the ti-
tle of the project, is argumentation. This commonality was not only something that
teachers discussed with students; it also shaped the way that students and teachers
interacted with each other during the units. After students worked in small groups
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to build their own theories, for instance, they subsequently presented and defended
those theories in front of the class. The class then attempted to build an understand-
ing of the issues together.

The science unit used as the focus of this study, the Sinking and Floating unit,
consisted of a series of experiments in which small groups of students (a) predicted
whether certain objects would sink or float, (b) tested the objects in buckets of wa-
ter, (c) recorded their results, and (d) created and revised theories based on these
experiments. The experiments implicated the concept of density, although the
teacher did not introduce this term in class herself. The mystery of why some
things sink and others float was discussed in whole-class discussions as small
groups presented their theories and justifications for why they believed certain the-
ories over others.

We emphasize here that the main purpose of PATHS was to explore students’
understandings of the intellectual work in which historians and scientists engage
and to assess the extent to which they would utilize these ways of thinking when
given adequate disciplinary tools. Although we do find it equally important that
students reach deeper understandings of the subject matter content (i.e., the con-
cept of density), the measures that were devised for our research purposes tapped
students’ understandings about the discipline itself. In science, for instance, our
premeasures and postmeasures assessed students’ ideas about “theory,” “experi-
mentation,” and about disagreement in scientific communities. Likewise, many of
our interview questions attempted to uncover students’ epistemological under-
standings of the discipline of science. Although our students’ conceptual develop-
ment around the topic Sinking and Floating deserves our consideration, this con-
cern is not central to our claims in this article, and we postpone an analysis of what
students learned about the subject matter content until the discussion section.

CULTURAL TOOLS IN PATHS

The PATHS project introduced a number of new cultural tools into the classroom,
all of which were attempts to model different aspects of disciplinary thinking. One
tool, which the small groups used to organize their scientific arguments, was a
SenseMaker board. The SenseMaker boards in the PATHS classrooms were
adapted from a software argumentation tool that allows students to make their
thinking visible (Bell, 1997, 2004; Bell & Linn, 2000). The board provided visual
space on a large whiteboard for students to order the sinking and floating objects
and record their predictions, results, and theories for the first three experiments in
the Sinking and Floating unit. During group presentations, the SenseMaker board
also served as a poster, which allowed students to share their ideas visually with the
whole class.
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A second important cultural tool in this unit was a “thinking like a scientist”
poster. This poster, borrowed from Herrenkohl and Guerra (1998; see also
Herrenkohl, Palincsar, DeWater & Kawasaki, 1999), explicated some of the pro-
cesses that scientists go through in creating theories. These processes included (a)
predicting and theorizing, (b) summarizing results, and (c) relating predictions and
theories to results. Throughout the science unit, this poster was displayed in the
classroom, and the teacher reviewed these strategies both before students began
their small-group work and before the groups presented to the class.

A third element adopted in the PATHS classroom was Herrenkohl and Guerra
(1998) and Herrenkohl et al.’s (1999) use of audience roles for scientific discourse
communities. The audience roles corresponded to the three strategies listed previ-
ously for thinking like a scientist, and audience members rotated daily through the
different roles during group presentations. According to Herrenkohl and Guerra
(1998), audience roles serve the function of transforming student participation by
helping students to “assume the intellectual roles in the context of the whole class
reporting” (p. 455) and diminishing the role of the teacher as questioner.

On the first day of group presentations, the teacher assisted the class in develop-
ing another cultural tool to aid classroom discussions, the “questions chart.” With
the teacher’s guidance, students anticipated what types of questions they might
need to ask of the presenting group to better understand their theory and methods.
As aclass, they generated lists of potential questions for each of the audience roles:
predicting and theorizing, summarizing results, and relating predictions and theo-
ries to results. The presence of this questions chart during whole-class discussions
aided audience members in asking appropriate and relevant questions if they
needed assistance.

Last, the class used a forum-style discussion format during whole-class presen-
tations. Group presentations resembled science convention presentations in that
each group presented their predictions, method, results, and theories, and members
of the audience asked clarifying questions and sometimes challenged the theories
and assumptions of the presenting group. The presenting group held the responsi-
bility of calling on their classmates who had questions or comments. Each group
presented and discussed their results and theories for an average of 15 to 30 min,
with some groups taking up to 45 min when discussion around debated topics
could not be easily resolved. This tool, along with the use of audience roles, modi-
fied the participant structure during whole-class presentation time by transforming
the roles of audience members from passive listeners to active participants in the
creation of meaning.

As is evident in the previous paragraphs, our use of the words cultural tool in-
cludes a range of things from what some would label as participant structures to
what some would label as curriculum or “instructional aids.” Despite their differ-
ing functions in the classroom, or perhaps because of them, we include all of
these cultural tools in our analysis of the relationships of power that developed.



POWER IN THE CLASSROOM 475

Neglecting any of these pieces as a contribution to the power dynamics in the
PATHS classroom would be to distort the picture of complexity that exists in
such an environment.

PARTICIPANTS

This study took place as part of the PATHS project in an elementary sixth-grade
classroom. The school is located in a diverse urban school district; in this particular
classroom, approximately 50% of the students came from a nonmajority back-
ground, and approximately 27% of students received free or reduced lunch. The
teacher, Mrs. Garrett, had been teaching 4 years at the time of the study. Mrs.
Garrett described her style of teaching as “balancing inquiry and exploratory based
[instruction] with the scaffolding [students] need to have the skills to be able to do
that.” When students asked questions during class discussions, Mrs. Garrett com-
monly threw the question back out to the student or to the whole class to get them
to think about how to answer it on their own. When a student struggled to articulate
an idea, Mrs. Garrett often encouraged a “think aloud” whereby the student can try
to make sense of ideas in a public space. According to Mrs. Garret, the curriculum
supplied by the PATHS project as part of the research project matched her own phi-
losophy of teaching and she liked the fact that “the answer was never just given.”

We focus our analysis of power around two students in this classroom environ-
ment. Although we acknowledge that the cultural tools used in the classroom can
affect different students in different ways (an interesting discussion in itself con-
cerning issues of power), we are concerned in this article to explicate how two par-
ticular students related to their environment. The two students chosen for in-depth
analysis in this study were selected for the following reasons: (a) the explicitness
of their reflections during interviews following the Sinking and Floating unit on
the social and cognitive factors that affected their learning; (b) the external nature
of their thinking during class discussions, which allowed their understandings of
sinking and floating to be closely traced; (c) their relationship to one another in the
process of reaching an understanding about the concepts involved in the unit; and
(d) the extent to which these two students could be described as powerful in the
context of this particular unit.

Alicia, a Euro-American girl whose family had resided more than 10 years in
the school district, and Alex, a Korean boy whose family immigrated to the United
States just 3 years before the time of this study (his parents spoke little English),
are the two sixth graders in Mrs. Garrett’s class that we follow in this analysis. The
two define themselves as friends, and they acknowledged in their interviews their
long-standing tendency to argue with one another. In the Sinking and Floating unit,
Alicia and Alex were originally placed in separate groups, and they had developed
different theories about why things sink or float. In whole-class discussions, these
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two tended to be the most outspoken about defending their theories, which for both
were still incomplete until the end of the unit. Alicia seemed to fluctuate the most
about her theories and began early on in the series of experiments (which took
place over more than a week) to locate outside information to help her solve what
she saw as a puzzle. Several of her early attempts at understanding what books had
to say about density failed, however. In an effort to demonstrate for the class an ex-
planation she had found in a book, “if an object weighs more than the water sur-
rounding it, it’ll sink,” Alicia filled up one bucket of a pan balance with water and
placed a small sinking and floating object in the other. Mrs. Garrett allowed Alicia
to try out her idea in front of the class and watched from the audience as Alicia
tried to explain her theory. When the demonstration failed to support her, she re-
treated from her claim but continued to pursue the solution on her own.

Alex struggled with competing explanations for why things sink and float
throughout the class presentations and discussions as well. His strongest two opin-
ions were that the shape (meaning the surface area) of an object matters in sinking
and floating and that materials matter. As other groups presented, however, Alex
began suggesting that perhaps “everything matters” only “some things matter
more than others.” Alex initiated his own experiment toward the end of the unit to
show that different shapes of clay, which were the same weight, would produce dif-
ferent sinking and floating results. At the end of the unit, Alicia and Alex decided
to continue their exploration into these ideas and work together to find out, in a
sense, whose theory was right.

TEACHER’S ROLE IN THE CLASSROOM

We present the findings in this article with a focus on the relationships of power in
the classroom as perceived and experienced by Alicia and Alex. By adopting this
focus, however, we do not mean to suggest that the teacher had no role in shaping
the learning experiences of these two students and the rest of the class. On the con-
trary, the teacher’s support of student learning was instrumental in creating the re-
lation of power between the student and the subject matter and in transforming the
participant structure of the classroom. We list briefly here some specific (but by no
means exhaustive) ways in which Mrs. Garrett’s instructional practice furthered
the goals of social and disciplinary engagement in classroom knowledge-making
discussions. We draw on the four major principles proposed by Engle and Conant
(2002) for fostering productive disciplinary engagement in classrooms as a frame-
work for this discussion.

Problematizing Content

According to Engle and Conant (2002), problematizing content in ways that repre-
sent the true nature of disciplinary-specific inquiry requires some intentional
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moves by the teacher. Namely, teachers should encourage “questions, proposals,
challenges, and other intellectual contributions” (p. 404) from students. The
teacher’s approach to the problems raised either by herself or by the students
frames intellectual work as a process of using and building on prior knowledge.
This conception of teaching is supported by others (Lampert, 1990; Lemke, 1990;
O’Connor, 2001; Polman & Pea, 2001; Rogoff, 1990) who have defined the
teacher’s role as one of support and clarification for students’ ideas rather than one
of validating students’ responses. Mrs. Garrett was quite adept at encouraging the
ideas and questions that students raised throughout the course of the Sinking and
Floating unit. She frequently “revoiced” students’ questions and comments
(O’Connor & Michaels, 1996) to make sure the contributed ideas were understood
by the entire class as well as the speaker. Some examples of this from the 3rd day of
Sinking and Floating include statements such as “were you asking about if they
had disagreements with the predictions?” and “you keep saying that you mis-
judged the weight. Does the order in which you put those things change?” This
type of questioning promoted student explanations and left room for further stu-
dent questioning and inquiry.

Giving Students Authority

Effectively problematizing the content of the subject matter requires giving stu-
dents the authority to conduct such investigations (Engle & Conant, 2002). To give
students authority, a teacher must treat them as contributors and allow them to be
active participants in classroom discourses (Lensmire, 2000). Mrs. Garrett consis-
tently referenced ideas in class as belonging to their respective individuals or
groups, asking presenting groups what their theory was and how that theory
changed after they completed the experiments. At the end of the unit, when Alicia
brought in a page of notes from research she had done at home on density, Mrs.
Garrett presented this to the class as “Alicia’s idea” and then turned the floor over
to Alicia to explain it. By identifying ideas in this way, students were positioned as
stakeholders in their own understandings of the content.

Holding Students Accountable
to Others and Disciplinary Norms

Opening up the classroom for questions and contributions from students does not
mean creating a learning experience in which anything goes. Holding students ac-
countable to disciplinary standards of inquiry and to fellow students’ contributions
and ideas constitutes much of the work that teachers in this type of learning environ-
ment must accomplish (Engle & Conant, 2002; Herrenkohl & Guerra, 1998;
Lampert, 1990). Mrs. Garrett reminded students of these standards periodically
throughout the unit, reiterating the image of science as a process of coming to under-
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stand the world. This example from Day 4 shows how she helped one student, Tyson,
construct a more thorough, scientific explanation to a fellow student’s question:

Teacher: Do a little think-aloud. Felicia, ask your question again, and
Tyson, don’t be afraid of being wrong. Who cares if you’re
wrong? You might be, and oh well, you know what we’re-, we
have theories. Just talk it through and see what you think. Cause
if that’s your theory, you’ve gotta be able to back it up.

In this statement, Mrs. Garrett held Tyson accountable not only to the norms of sci-
ence, which require convincing evidence to support theories, but also to his class-
mate Felicia who deserved an adequate answer to her question. By supporting the
conversation in this way, the teacher fostered more productive discussions around
the topic.

Providing Relevant Resources

Most of the resources needed for the Sinking and Floating unit were anticipated
and provided by the PATHS research team, so a lengthy discussion of the teacher’s
role in doing this is not necessary. As Engle and Conant (2002) stated, however,
one of the most fundamental resources that this type of disciplinary engagement
requires is time. In allowing this, Mrs. Garrett played a significant role. Each group
was given ample time during whole-class discussions to present, answer questions,
and revise their theories if necessary. The average group presentation time was 30
min, with the shortest being 18 min and the longest 33 min. Each student question
was likewise afforded an adequate amount of time and attention by the teacher.

We have described just a few of the many important ways in which the teacher
in this classroom played a role in supporting student learning. Although the
teacher’s specific pedagogical moves are not the focus of our analysis, this depic-
tion helps one to understand the classroom context and the ways in which the cul-
tural tools were framed and utilized. Explication of the teacher’s role during dis-
cussions also supports the interpretation of our research findings and helps us to
understand how and why power was located where it was. We turn now to these
findings from our interviews with Alicia and Alex following the Sinking and
Floating unit.

FINDINGS

In interviews following the conclusion of the Sinking and Floating unit, Alicia and
Alex were both asked about their experiences with one another, their classmates,
and with the subject matter. Excerpts from these interviews have been analyzed us-
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ing the criteria from the three aspects of power that were described previously:
ownership of ideas, partisanship, and persuasive discourse. The interview clips
showed how these two students perceived and participated in relationships of
power in their classroom during the science unit. For each aspect of power, we in-
clude an analysis of the cultural tools that were used and how they contributed to
the formation of the various relationships of power.

Ownership of Ideas

As the class prepared to begin the experiments for the Sinking and Floating unit,
Mrs. Garrett reviewed the thinking like a scientist poster (in her words, describing
science as a “circular process”) and introduced the SenseMaker board as a tool
they would use to keep track of their experiments. From there, student groups
worked largely independently in carrying out the experiments. The framework
provided by the SenseMaker board included a place to order the objects along dif-
ferent dimensions, columns for predictions and results, and a space to write theo-
ries before and after the experiment scaffolded the process of experimentation for
the student groups. The diminished role of the teacher during this time and the use
of the SenseMaker board required students to come up with their own theories
about why things sink and float. This new cultural tool within the participant struc-
ture of small groups reduced the feeling of knowledge belonging to others to a
minimum for both Alicia and Alex. Both gave indications in their interviews that
they viewed the ideas they employed in the Sinking and Floating unit as mostly be-
longing to themselves:

Alicia: We had to make up our own theories. We had a bunch of different
ways to think of, uh, the prob-, the answers, the problem, or the
question. You guys threw out a bunch of different things and we
were supposed to take our evidence and our facts and our experi-
ments. We were supposed to find one theory.

Alicia’s repetitious use of the word our in describing the important points from the
unit shows that she did not view the answers to sinking and floating as knowledge
that belonged to someone else. Although she acknowledged the researchers’ and
the teacher’s role as “you guys” who provide the materials and activities, she per-
ceived her own role as the one who creates the knowledge from these disparate
“things.” In another statement, Alicia indicated her own reaction to this process:

Alicia: Well, first when we were doing the weight, I really thought it was,
like, just like everybody else, that it was only the weight that mat-
tered. And then we started doing volume and I started, my own
ideas [italics added] ... started changing as, and I was like, wait a
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minute, this is much bigger than weight. And so I went and
looked it up. [laughs] Cause I wanted the answers.”

Again, in this statement, Alicia indicated ownership over her “own ideas” and re-
lated how the discrepancies between different experimental results motivated her
to seek out more information. It is important to note here that she perceived her
own ideas as existing before she even sought out information from other sources.
One could interpret this quotation as indicating that Alicia had given up on her own
ideas and simply wanted the easy answer to this problem (something students are
typically expected to do during the school day). However, analyzing this quote
alongside evidence from classroom data shows that Alicia sought answers that
would serve her own understanding. Alicia’s first encounter with an outside source
(described previously) resulted in her failed demonstration with the bucket of wa-
ter and the small sinking and floating object. As this demonstration did not prove
helpful in explaining why things sink or float, she continued to research until she
found information that she could verify with her own experiments. Alex’s re-
sponses indicate a similar attitude:

Interviewer: SoI'heard that you and Alicia did some research on your own. ...

Alex: Uh-huh.
Interviewer: ... How did you guys do that? You were looking up information.
Where did you look?

Alex: We looked in the internet, and our parents, and yeah. ...
Interviewer: You asked your parents?
Alex: Yeah. Well Alicia was doing it on the book.
Interviewer: Mm-hmm.
Alex: Encyclopedias.
Interviewer: Did you feel like, that that was an easier way to find out the an-
swer than to do the experiments?
Alex: Not really, cause we can’t really trust the encyclopedias, cause
maybe, it could be wrong too.
Interviewer: Uh-huh. What about parents?
Alex: Well, we, she, they were kind of little on our, like, decision.
Interviewer: Hmm.
Alex: Cause I don’t think they know much as, uh, encyclopedias or in-
ternet, so ... they did, they still, [they were] right though.
Interviewer: What do you think you would trust the most? To prove, to prove
your theory?
Alex: Well, I don’tknow, like either ourselves, or, no, or encyclopedias.

This excerpt shows that Alex believed his own observations and experiments were
valid ways to evaluate his theory. Alex did not view sinking and floating as a prob-
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lem to which others would necessarily have the answers. Although he acknowl-
edged the possibility that others (parents or sources on the Internet) might know, he
still placed his own ideas on equal footing with the information that he could find
in an encyclopedia. Other statements that Alex made indicate similar feelings of
ownership and competence in theory building:

Interviewer: So what was your theory?
Alex: My theory is that everything works, everything does matter, ex-
cept some of them matters more than others.
Interviewer: Okay. Like, what do you mean by everything?
Alex: Like weight, density, volume, shape, size.
Interviewer: Okay.
Alex: Material.
Interviewer: Material. Uh-huh. And if you had to put them in order of what
matters more than the other ones, could you do that?
Alex: Yeah. I’d have to test it a lot though.

Alex related a very clear conceptualization of his final theory from the Sinking and
Floating unit. The interviewer’s question, “what was your theory?,” elicited an im-
mediate response from Alex, as if the interviewer had just asked him to describe
his best friend or his favorite hobby. Alex was used to thinking of the theory as his.
In his last statement, “I’d have to test it a lot,” Alex further indicated ownership
over that idea in that he perceived himself as capable of further changing and re-
working the theory. In contrast to students’ typical encounters with the discipline
of science, Alex viewed the ideas in Sinking and Floating as accessible and as a
process of coming to an understanding rather than as a product of someone else’s
discovery.

Ownership of ideas, in our use of the term, goes beyond a student’s claims of au-
thorship for some product he has created in school. Certainly, students in traditional
classroom settings also feel a sense of ownership and pride over their ideas and prod-
ucts, but we mean more by ownership than this. As shown in the preceding interview
clips, ownership of ideas for Alicia and Alex went beyond claiming a theory or an
idea as “mine.” This is part of it, but what is more spectacular is what ownership in
this sense enables the student to do. In taking ownership over an idea or concept, the
student perceives a higher degree of flexibility in using it, in asking questions of it,
and sometimes (as in Alicia’s case) in dismissing it when it fails to explain observ-
able phenomena. The following excerpt from the last day of classroom instruction
around the topic of Sinking and Floating shows this flexibility in action:

Alex: Mrs. Garrett. What if we have more than one theory? Like what if
you were saying that all of the stuff does matter?
Researcher: Could your theory have multiple parts?
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Alex: Yeah. Like you were saying that ... the thing that you just wrote.
And the weight and the ... like everything matters. Except there’s
like an order. What if it’s like that? How can you test that?

Teacher: Alicia.

Alicia: Um, okay, let me help you with that section you described. Okay,
um, if, let’s, okay, let’s say then if you used, uh, same sized ob-
ject, same shape ...

Teacher: Come and grab [the objects]. There’s stuff up here that’s the same
size, the same shape.

Because Alex owned his own understanding of the issues that have been discussed
up until the last day of the unit, he was able to further question the ideas that he him-
self had heretofore developed. As he began to sense that his “everything matters”
theory might in some ways be inadequate, he sought out explanations to further re-
fine the theory. Alicia, who had recently finished her own research on the concept of
density, fielded the question that was actually intended for Mrs. Garrett and began to
fashion an explanation for Alex for how he might control variables to reach his an-
swer. Students in classrooms with more traditional participant structures might not
have the opportunity to work with concepts in this way because the teacher’s evalua-
tion of the student’s idea could reclaim ownership of that idea and take the further re-
finement of it out of the student’s hands. As is seen in the clip, Mrs. Garrett did not do
this, but rather supported the students in addressing each others’ questions with their
own unique explanations. By owning their ideas, their theories, Alicia and Alex, in
this sense, became more powerful than students in traditional classrooms.

Partisanship

The presence of partisanship in the classroom conversations extended from stu-
dents’ ownership of ideas in that the students with the most strongly owned ideas
tended to lead the class in discussing their particular theories. The forum-style sci-
ence presentations, along with the audience roles and questions chart, created par-
ticipant structures in the classroom in which students were allowed and encour-
aged to question each other’s thinking and theories. As Herrenkohl and Guerra
(1998) put it, this was both a “right” and a “responsibility” that students had when
participating in the audience. Through the process of questioning each other’s the-
ories, students supported and opposed each other’s ideas. Alicia reflected on the
dynamic of partisanship that she perceived throughout the whole-class discussions
that occurred during the participant structure of whole-class group presentations:

Interviewer: Was there anyone that you agreed with?
Alicia: Uh. Basically, what we did was we argued and some people
agreed with me and some people agreed with Alex, so we kind of
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took sides. And so, and my friend Aaron, I got a, I agreed with
him a lot. But he was on, like, both sides.

Alicia’s comments show how she and Alex became champions for different
“sides” of the debate during the Sinking and Floating unit. The cultural tools men-
tioned previously and the participant structure during the whole-class conversa-
tions set up a situation in which Alicia and Alex could try to win the agreement of
their classmates. Signs of solidarity (Hatano & Inagaki, 1991) from classmates ob-
viously held importance for Alicia; at the time of the interview, she remembered
quite well who agreed with whom throughout the unit. Alex also commented on
the dynamic of participation during whole group discussions:

Interviewer: So what did you think was hard about the unit?
Alex: A lot of arguments and....disagreements.
Interviewer: Why did you think that was hard?
Alex: Cause everybody has their own opinions, and we just, we can’t
just decide one thing, cause some people disagree.

Alex’s picture of whole-class discussion time resembles Alicia’s in its depiction of
disagreements between students, but judging from Alex’s comments, he did not
perceive the partisan motivations of his classmates as strongly. Alex talked about
students as each having their own opinions and ideas about the unit and did not
comment on how students aligned themselves with particular perspectives or with
particular spokespersons for those ideas. The reason for this may lie in the behav-
iors of students such as Aaron who Alicia described as being “on both sides.”
Whereas Alicia noted the importance of another student being on her side (if only
temporarily), Alex seems to have viewed other students as possessing their own in-
dependent ideas that did not align with his or Alicia’s. Alex’s comments do indi-
cate, however, his perception of difficulty in trying to get classmates to go along
with an agreed on theory whether it is his own or someone else’s.

Whether perceived as important by individual students or not, partisanship
shaped the experiences of these two students through their relationships to each
other and to their classmates. Both refer to the difficulty of getting people to agree
in the context of whole-group discussions, and both students lobbied for the accep-
tance of their own ideas throughout the course of the unit. For example, on the last
day of instruction, Alex was looking around the room for some clay to do a demon-
stration. When Mrs. Garrett asked him why he wanted to use it, he responded, “To
prove my theory. I want to show them [italics added] that it [volume] does matter.”
The cultural tools and participant structures that minimized the presence of the
teacher in the class as an authority and afforded these students opportunities to be-
come champions for different ideas influenced their relationship of power to each
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other and to the rest of their classmates; without affirmation from a number of
peers, neither student could claim victory.

Partisanship can serve as both an affordance of and a constraint on the relation-
ships of power between students such as Alicia and Alex, who hold their own par-
ticular well-developed ideas, and the rest of their peers. Because Alicia and Alex
held such strong ideas about their theories and because the classroom supplied a
relatively open forum for them to pursue these ideas in a public space, the two
gained greater access to the floor during discussions. This created a classroom dy-
namic in which they each held more sway over the direction of the conversation
than any of their classmates and not always toward positive ends for the other stu-
dents in the class. One girl, Susan, for example, commented during an interview
following the unit that Alicia and Alex dominated much of the classroom discourse
throughout the unit, saying they “kept on fighting and I don’t know why.” Susan
also expressed that she was sometimes confused by the conversations going back
and forth between the two. Alicia and Alex’s ability and willingness to banter back
and forth about the intellectual content of the unit lowered the position of power of
students such as Susan who found it difficult to even enter the conversation. Be-
cause of their desire to recruit partisan support from their peers, these students rose
to a higher position of power in many instances throughout the unit.

However, these two students’ relationships of power to the rest of their class-
mates was also constrained by their ability to derive this support. An example of
this was found in the classroom data on the day after Alicia had first done some
research on the topic of sinking and floating at home. Alicia told the class, based
on her research, that if an object weighed more than the water surrounding it, it
would sink. To prove this theory to the class, she filled up a bucket with water on
one side of a pan balance and placed a small sinking and floating object in the
bucket on the other side. When the demonstration failed to prove her new theory,
her classmates expressed their lack of support. One student, Jeremy, critically
questioned the source of her research. Alex suggested, “I think you read it kind
of wrong.” Alicia then backpedaled on her claim, saying “I could have gotten it
opposite ... I'll go check again.” Because she could not convince her peers to go
along with what she was proposing, Alicia lost the support to keep going with
her idea and the conversation returned to a general discussion of the presenting
group’s theory.

The partisan motivations of students in Mrs. Garrett’s classroom, as we have
shown, have both positive and negative implications. Partisanship motivated
deeper, prolonged discussions around the subject-matter content, which also in-
volved many students besides Alicia and Alex who were engaged in supporting
and challenging both sides of the argument. Yet on the other hand, the level of in-
fluence that Alicia and Alex obtained through their partisan efforts might not have
proved helpful for the learning experiences of all students in the room. We address
this very important issue in further detail following. For now, we summarize our
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findings on partisanship by revisiting our criteria for considering both the social
and disciplinary realms of the classroom.

Our observations of partisanship, as we have presented them previously, can be
thought of as being mediated primarily through the subject-matter content, not
through the teacher. That is, these students’ bases for taking sides and arguing a
particular viewpoint had more to do with wanting to develop their understandings
about the principles of sinking and floating rather than social or status factors or
their proclivities to want to “win” the argument or receive affirmation from their
teacher. Other authors have described similar findings. Engle and Conant (2002),
for instance, described a Fostering Communities of Learners classroom in which
the discussions among students resembled ‘““authentic scholarly practice, which of-
ten combines partisanship with a concern for developing better ideas” (p. 423). In
more traditional classroom participant structures, represented by the I-R-E dis-
course patterns (Mehan, 1979), we can assume that this type of partisanship would
seldom appear because it is in the nature of these types of classrooms that discus-
sions of subject matter be mediated through the teacher. When the teacher enters
into the discussion as an evaluator of statements and claims, she delegitimizes the
whole basis for students’ debate with one another. What would be the point in try-
ing to convince your classmates that your idea has merit if the teacher would step in
and solve the controversy with a simple yes or no?

Persuasive Discourse

In the preceding section, we described some of the difficulties that Alicia and Alex
had in convincing their peers of their ideas. The cultural tools that created the pos-
sibility for students to gain power relative to their peers as spokespersons for ideas
(e.g., forum-style science presentations), as illustrated in the previous examples,
simultaneously created limitations on the relative power of these students. Alicia
and Alex realized through this process of trying to attract partisan support of their
theories that listeners have certain criteria for either accepting or rejecting a theory.
Alicia’s assertion that she “had done some research” and now had the answers to
sinking and floating on its own did not convince her peers. As a result of these
types of interactions, both students developed philosophies about how to best per-
suade someone else:

Interviewer: Well you said that a scientist needs to be able to know when
they’re wrong ...
Alicia: Yeah.
Interviewer: How do you know when you’re wrong?
Alicia: When the other person has a reasonable theory, and they have
proof to back it up. And they can show you and it’s more, you
know, with the question you’re following than yours.
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Interviewer: So if someone else did some research and you read about it, and it
looked like it might be a good theory, it might not be ... how
would you find out?

Alicia: I’dtalk to them, and they show you, like ... In class Alex said that
shape doesn’t really ... [that] shape and volume are the same
thing. That it, he took the clay and he flattened it and it had the
same volume. And, uh, I kept going “No, no, no, you’re wrong!”
and trying to show him. And then Felicia came up and made little,
a box with like little cubes and said, “Okay, these are 27 squares”
and she flattened it out, and she’s like “27 squares still.” So, I was
like, OK, I'm wrong.

In this interview segment, Alicia described an interaction between herself and two
of her peers in which she was unable to persuade them that her assertion about vol-
ume was correct. Alicia’s classmate, Felicia, however, devised a convincing way to
show her that volume would not change as the shape of an object changed. In
Alicia’s mind, this constituted solid proof or evidence, and she dropped her own
claims regarding the issue. The exchange illustrates that at least a few other stu-
dents had also adopted the view that engaging in discourse around scientific ideas
required members of the conversation to find convincing ways to promote their
ideas. Alex’s comments during his interview reflected this same expectation:

Interviewer: What does a good scientist have to do, or what is a good scientist
like?
Alex: Um, I think, uh, they should, if they have a theory, they, they have
something that they could back it up. Like to prove it.

The process of interacting with peers through the cultural tools in this science unit
allowed both Alicia and Alex to develop proficiency in persuading others in a way
that is germane to scientific inquiry. The teacher’s guidance in helping students to
frame appropriate questions and provide disciplinarily adequate explanations also
supported them in this process (see previous example of Mrs. Garrett’s interaction
with Tyson). Being able to prove their point involved gradually learning what
kinds of evidence would count as good proof for this particular audience.

With the tool of audience roles and the supporting tool of the questions chart
in place during presentations, audience members were encouraged to question
the methods and theories of the presenting group. The use of this participant
structure made it possible to retain a balance in the relationship of power be-
tween any person’s or group’s ideas. It was clear in observing the classroom that
the discourse during whole-group conversations did not follow the traditional
patterns of student—teacher interaction and that students were taking on roles as
questioners in the creation of meaning. To confirm these impressions, we sam-
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pled five 10-min video clips from group presentations and tallied each student’s
or teacher’s speaking turn under the categories “questions,” “warrants/claims,’
and “other” (see Table 1).

Our tallies confirm our initial impressions that atypical participant structures and
relationships of power were at play in the classroom. Students in Mrs. Garrett’s class
asked nearly three times as many questions of their fellow students as the teacher and
researchers combined, and they made over 20 times more warrants or knowledge
claims than the teacher. The teacher’s role in the classroom as a facilitator of these in-
tellectual conversations shows up in the other category in which students and the
teacher/researcher made about equal numbers of facilitating-like comments.

Our claim that our focal students spent much of their time trying to persuade
their classmates is also reflected in Table 1. Alicia and Alex’s classmates asked a
higher percentage of questions (60% of total), whereas the contributions of these
two students fell more often under the category of warrants/claims (40% of total
between the two). This preliminary measure confirms our general observations
that Alicia and Alex were repeatedly questioned about their claims, and they tried
repeatedly to support those claims. For Alicia and Alex, being unable to back up
their theories with proof that their classmates found believable sent the students
back through the formulations of their ideas, which often resulted in finding new
and different ways to present their case. In this context, as reflected previously in
their interview excerpts, these students found the internally persuasive word
(speech that enables the listener to integrate a message into his or her own under-
standing) better adapted to their purposes in convincing their classmates than au-
thoritative speech (speech that expects others to passively accept what is said).

It is important here that we take note of the fact that Alicia and Alex viewed in-
ternally persuasive discourse not only as something that worked effectively in a
limited classroom context but that they both discussed these tendencies in light of
the way in which scientists work and converse. In both of the previous quotations,
when asked to describe what makes a good scientist, both students emphasized the
importance of effective persuasion. Their emerging view of science reflects an un-

TABLE 1
Sample (Percentage) of Turns at Talk by Type for Classroom Participants
Participant Questions Warrants/Claims Other (Facilitating)
Teacher or researcher 26 4 51
Students (all) 74 96 49
Total 100 100 100
Alicia (% of total) 5 18 13
Alex (% of total) 9 23 4

Note. The values represent percentages of the total number of turns at talk for each category of
participation.
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derstanding of the discipline as a body of representations that scientific communi-
ties develop and scrutinize (Burbules & Linn, 1991; Driver, Asoko, Leach,
Mortimer, & Scott, 1994). Lemke (1990) confirmed that talking about scientific
concepts involves “doing science through the medium of language” (p. ix) and that
this language includes questioning, arguing, and discussing. Through the com-
ments made by Alicia and Alex in their interviews, one can see that they, and a
number of their peers, were engaged in the issue of sinking and floating in a disci-
plinary-appropriate way. These realizations, in addition to the particular concepts
about sinking and floating that the students were beginning to master, constituted
much of what was intended by and what was learned through the PATHS project.
We discuss in the next section the ways in which Alicia and Alex gained mastery
over these concepts.

Persuasive discourse, then, as an outcome of the cultural tools mentioned previ-
ously, reflects the changes in the relationships of power in the classroom in two
ways. First, in the largely social realm of the classroom, the expectation for persua-
sive discourse among classmates limited the power of students who advocated cer-
tain theories or ideas by requiring adequate evidence to support their claims. Sec-
ond, in the largely disciplinary realm of the classroom, the use of this science-like
discourse positively affected the relation of power between the student and the
concept. By bringing students into contact with the true work and nature of sci-
ence, the “mystique of science” (as Lemke, 1990, described) is dispelled. Con-
cepts become accessible, negotiable, and evolving entities in the students’ minds.
These two aspects of persuasive discourse complement each other in that they pos-
itively serve the goals of both the social world of the classroom and the disciplinary
realities of the subject matter.

What Did They Learn?

Given their level of engagement in the topic of sinking and floating, we would an-
ticipate (and hope) that Alicia and Alex did, in fact, develop deeper understandings
of the subject matter than they had when starting the unit. We discuss here the intel-
lectual progress that both students made regarding the specific subject matter and
suggest how their experiences during the Sinking and Floating unit may have pre-
pared them for future learning (Bransford & Schwartz, 1999).

Alex proved an interesting case in analyzing what he learned during the unit be-
cause he came to sixth grade with a particular experience on the topic. During his
interview, Alex stated that his fifth-grade class (from a previous school) had done
an experiment with pieces of clay, apparently with the purpose of demonstrating
that the shape of the clay influences its sinking or floating. Throughout the unit,
Alex struggled to support the claim that shape (indicating the surface area) deter-
mines the sinking or floating of an object, and only toward the end of the unit did
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he begin to acknowledge others’ competing theories. Materials matter was the offi-
cial final theory of his group, with which he agreed.

Alex’s prior experience created a somewhat disjointed learning experience for
him. Because the experiments were designed to implicate density and not buoy-
ancy, Alex had no direct way of seeing the interaction between these two factors
through the materials that he was given to test. Alex’s assertion that “everything
matters” during his postinterview, however, was indicative of the fact that he had
expanded his previous conception that only surface area plays a role. Due to
Alicia’s explanation to the class about the concept of density, Alex also held some
basic understandings of the term density. During the interview, he described the
mathematical formula, the density of water versus objects, and explained that den-
sity is how many “things” could fit into a particular size of object. Thus, although
Alex still experienced some confusion during the interview about how things such
as density, materials, weight, volume, and shape might fit together to explain sink-
ing and floating more completely, he was aware that there were relations between
these factors that he could test for by comparing “same shape and same weigh[t],
except different materials to test the material.” In this explanation, Alex also
showed that he had developed an awareness of controlling variables to test one par-
ticular variable at a time.

Alicia made perhaps the greater progress in understanding the subject matter
content during the unit. At the beginning of the unit, she thought, as did many of
her peers, that weight alone determined the sinking and floating of objects. Alicia’s
group presented this theory during their first presentation, and Alicia at first at-
tempted to explain away contradictory evidence by stating that they might have
misjudged the weight of particular objects. Further pressing from the teacher and
from the class led Alicia to abandon this theory and seek out other possibilities us-
ing books, encyclopedias, and computer software research tools. Although the
concept of density did not become immediately clear to her, by the final day of the
unit, Alicia had a refined enough understanding of density to lead the class in ex-
plaining this concept. At that point, Alicia was able to make an analogy to popula-
tion density (a concept the class had briefly touched on previously). When Mrs.
Garrett taped off a square on the floor, Alicia, with the assistance of another stu-
dent Yoshi, called students up to stand in the square and represent what different
densities would look like.

By the time her interview took place, Alicia, like Alex, had looked up the mathe-
matical equation for density and could clearly relate how this influenced the sinking
and floating of objects. During the interview, she also showed an awareness of con-
trolling variables to compare objects along a given dimension, stating that of two ob-
jects with the “same volume,” one can have a “bigger density ... which will make it
heavier.” Thus, she was able to integrate her previous conception of weight with her
current understanding of density. Alicia also integrated the theory of materials mat-
ter by stating that objects made with the same materials would have equal densities.
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In addition to their understanding of the specific subject matter of sinking and
floating, Alicia and Alex also made great gains in refining their epistemologies
of science. In their interviews and in the classroom discourse data, both students
expressed an understanding of the coordination between theories and evidence.
Both talked about how disagreements were natural in science, citing their own
experiences in the classroom as evidence. During her preinterview (at the begin-
ning of the school year), Alicia’s response to the question of whether or not sci-
entists disagree with each other alluded to differences in factual information that
two scientists might disagree on, for instance, “they could be disagreeing on ...
the height of like a planet.” Following the Sinking and Floating unit, she under-
stood disagreements in science to also include differences in the ways that evi-
dence could be interpreted. Although we lack a preinterview from Alex, we see
in his post-sinking and floating interview that he appreciated the uncertainty of
science and found it “exciting” when he could find proof for his claims that oth-
ers would believe.

Given the progress that Alicia and Alex made during the Sinking and Floating
unit, we are confident in claiming that the ways of participating enabled by the cul-
tural tools and participant structures within the classroom promoted deeper learn-
ing of the subject matter for these students. Giving students higher positions of
power in both the social and disciplinary realms of the classroom promotes the
kinds of conversations in classrooms that help students challenge and refine their
previous conceptions around the subject matter. Although we take these conversa-
tions to represent positive changes in the classroom generally, we turn now in the
next section to examine the extent to which affording students these higher posi-
tions of power in the classroom could potentially compromise the equally impor-
tant goal of equity among students.

Was the Classroom Equitable?

We have presented a case study of two seemingly remarkable students within a
particular classroom environment. Given the selectiveness of our data and the find-
ings that we reported, our readers will naturally have concerns about the
generalizability of our claims and the equitable nature of such classrooms. We too
have these concerns. Questions we have mulled over ourselves include “Were
Alicia and Alex intellectually privileged in some way that enabled them to domi-
nate classroom conversations?” “Were other students disadvantaged by their level
of participation?” “Would these students succeed in any classroom participant
structure?” The answer that we have found to satisfy each of these questions is
both yes and no. To answer the first question, Alicia and Alex were both described
by their teacher as intelligent among the higher academic students in the class. In
our observations of the classroom discussions, Alicia and Alex also seemed to
have a greater ability to follow the arguments that others were making and were
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more cogent in formulating their own claims. However, we wish to point out that
these two students did not show up in all classroom conversations in the same ca-
pacity. In other units, the Spontaneous Generation history/science unit, for exam-
ple, other students came to the fore in class discussions while Alicia and Alex
played a larger role as audience members and questioners. Thus, the privilege or
position of power that these two students seemed to have in the Sinking and
Floating unit may have had more to do with their specific interests in the subject
matter than with their intellectual capabilities.

To the question of whether or not other students were disadvantaged by these
two students’ involvement in sinking and floating, we again answer yes and no.
Some students did express frustration with Alicia and Alex’s bantering and were
silenced when they could not follow the conversation. We see these outcomes as
serious shortcomings of our classroom design and we worry about the fact that a
few students did not publicly participate at all during this unit. As we look be-
yond the sinking and floating data, however, our preliminary findings suggest
that as the year went on, more and more students did participate in classroom
discussions. By the final unit on Spontaneous Generation, which occurred in
May, the distribution of student participants appeared to have evened out, with
different students emerging on different days to explore their ideas. What we
conclude from these early findings is that although Alicia and Alex readily ap-
propriated the participant structures and cultural tools as they were introduced
into the classroom, this did not mean that other students would not have eventu-
ally done so. Establishing new relationships of power for these other students
may have taken longer, but we are optimistic that with time all students would
hold some stake in the social and intellectual pursuits of the classroom. That
said, we do caution anyone who engages in this kind of teaching or research to
be cognizant of the fact that students can come into these learning situations
with an established social pecking order and that such divisions can influence
students’ access as participants to the conversations (Lensmire, 2000). As in-
structors, we must do as much as we can to empower the students who come to
our classrooms with these social disadvantages. In this pursuit, we recognize Co-
hen’s (1994) work as being particularly relevant and useful.

We have already alluded to an answer for our third question of whether or not
students like Alicia and Alex would succeed given any participant structure or
classroom setting. It is our opinion this is not necessarily the case. Although
both students were described as strong academically by their teacher, we have
evidence to support the fact that Alicia and Alex may not have participated in
similar ways in other contexts. Lindsay Cornelius (2004) collected data as part
of a follow-up study on students from the PATHS study and has found that for
Alicia, at least (Alex did not participate in the study), her experiences in her
middle school science did not at all resemble her experiences during the Sinking
and Floating unit. In a more traditional participant structure, Alicia tended to be
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quiet and to only participate when called on. Her seventh-grade science teacher
described her as an average student. Given these findings, we feel even more
confident in attributing the patterns of participation for these two students to the
support offered by the classroom environment and not some notion of the stu-
dents’ personal backgrounds or dispositions.

DISCUSSION

The three aspects of power that we have named and described previously first de-
fine the social relationships of the focus students in this classroom setting. Having
ownership of ideas shifted power from the teacher to the students; neither student
mentioned their teacher as an authority on the ideas of sinking and floating but
rather credited their own ideas and research. Partisanship redefined the relation-
ship of power between these two students as they became spokespersons for differ-
ent theories throughout the unit, and it allowed them to have and voice their own
opinions on the issue. Persuasive discourse created a new relationship of power
among the students as well, as fellow classmates and the teacher became monitors
of the ideas espoused by the focus students and served to balance their power.

The three aspects of power also define the intellectual, disciplinary relations be-
tween the focus students and the concepts being studied. Ownership of ideas, in this
case, closed the distance between the student and the scientific concepts, creating a
feeling for the students of being creators of their own theories and a sense that they
could use these ideas flexibly. Partisanship allowed them to further explore and own
these ideas by presenting them as potential explanations before the class. Finally,
through their own persuasive discourse in trying to convince their peers, these two
students glimpsed the true nature of scientific inquiry that for their theories to be
powerful, they needed to provide adequate and convincing proof for their argument.
Aswe have stated previously, these affordances of power impacted the social and the
disciplinary worlds within the same moments in the classroom by creating ways of
participating that reflected the real work of scientific communities.

The participant structures in the PATHS classroom and the types of discourse
that emerged within these relationships of power differ dramatically from what
other researchers have observed in classroom settings. Typically, discourse in
classrooms involves what Mehan (1979) and Cazden (1988) described as I-R-E
sequences wherein the teacher initiates most of the questions, students respond,
and the teacher evaluates student responses. Flanders (1970) similarly found that
the structure in learning activities is almost always established by the teacher.
More recent studies have confirmed these patterns of interaction within more tradi-
tional classroom participant structures (Herrenkohl & Guerra, 1998; Lemke,
1990).
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Implementing new participant structures in science classrooms, however, does
not ensure that disciplinary-specific discourses will actually occur. Some studies
that have made use of new participant structures (e.g., small groups) in science
classrooms have reported findings that reflected some social transformations of
power but that failed to elicit new relations of power to the science content through
appropriate disciplinary engagement. Bianchini (1997), for example, reported on
another sixth-grade classroom that worked in small groups around scientific ideas
and then presented their ideas to the class. The main cultural tools introduced into
this classroom were adopted from Cohen’s (1994) Complex Instruction Model and
included the following aspects: (a) group tasks, (b) classroom management (in-
cluding procedural roles), and (c) treatment of status problems. Thus, the thrust of
this research was to address social inequities in the classroom. Not surprisingly,
Bianchini reported that disciplinary-specific student engagement around scientific
ideas was “simply rare and often short-lived” (p. 1052). Students in this classroom
were more involved in conversations around group processes and products.

Shepardson (1996) found a similar situation in a study of first graders. Students
in one classroom were given the cultural tools of small groups and “science jour-
nals” to engage them in discussions around the life cycles of insects. As was found
in Bianchini’s (1997) study, these students were also more likely to engage in con-
versations that involved “negotiating action” rather than “negotiating meaning.”
Disciplinary ways of talking about scientific ideas seldom occurred.

What we learn by contrasting these two studies with our study is that not all cul-
tural tools and participant structures are as effective in transforming the relation-
ships of power among students and between students and concepts. In the two
studies we have just described, the scientific concepts remained seemingly remote
to the students, as the cultural tools did not give them a chance to create and own
ideas around the subject matter. With less personal investment in an idea, these stu-
dents felt less inclined to discuss or defend aspects of the subject matter in their
peer groups. A review of these articles finds that putting students in small groups,
having class presentations, or promoting only the social goals in the classroom did
not guarantee that deep discussions around scientific ideas would occur.

We propose three reasons for why the cultural tools used in the PATHS
sixth-grade classroom found greater success in encouraging discussion around sci-
entific ideas and theories. First, the process of thinking like a scientist was highly
scaffolded for students. Through the use of audience roles and questions charts,
students had to do less guesswork in figuring out what kinds of statements and
questions make for better scientific conversations. Likewise, the process for creat-
ing their own theories was clearly laid out in the structure of the SenseMaker
board. These cultural tools gave students important information on how to talk
about theories and what the status of a theory truly is in an ongoing scientific con-
versation. Second, as stated repeatedly throughout this article, the new relation-
ships of power in the classroom (both social and disciplinary) created opportuni-
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ties and even motivation for students to explore scientific concepts in depth.
Ownership of an idea and the desire to persuade each other led Alex and Alicia into
deeper and deeper conversations around the ideas contained in the problem of
sinking and floating. Their new relationships of power in their environment al-
lowed these two students to engage in the discipline of science as a scientist would
do. Last, the teacher played a large role in shaping the students’ participation
throughout the unit. Cultural tools, in and of themselves, do not convey the value of
deeply engaging in scientific inquiry. Mrs. Garrett aided the students in thinking
about sinking and floating by giving these tools shape and meaning. By respecting
each student’s current attempts at understanding and promoting confusion as a
starting point, she gave the students the support they needed to work through these
very difficult ideas.

The enduring power of these two students’ experiences with sinking and float-
ing was nicely illustrated in a conversation with Alicia nearly a year after she and
Alex had their big debate. Alicia began talking about Alex again during this inter-
view that took place within the study that followed a few of Mrs. Garrett’s students
as they made the transition to middle school:

Alicia: Let’s see, he [Alex] said it yesterday. He, we, we were talking and
he brought up the subject, we were talking in Health ...
Interviewer: Mm-hmm.
Alicia: ... he brought up the subject of last year and how we always de-
bated and stuff. And he’s like, “Yeah, but I was always right.”
And I was like, “No you weren’t!” And so we got into this big dis-
cussion about who was right. [laughs] And so, and so we-
Interviewer: About which thing, about the Sinking and Floating?
Alicia: Yeah, so we started talking about the density thing ...
Interviewer: Oh, uh-huh.
Alicia: ... and then the Rosa Parks thing.
Interviewer: Uh-huh.
Alicia: And, um, Mr. Harvey was like, “Why don’t you two finish this af-
ter school?” [laughs] “This has nothing to do with Health.” And
we’re like, “But I'm right!”

For Alicia and Alex, the importance of what they learned during a sixth-grade
science unit and their relationship to one another throughout the process of
learning continued to hold significance for both of these students. For our pur-
poses as researchers, Alicia’s remarks reaffirmed the practical significance of
considering both the disciplinary and social worlds of the classroom when talk-
ing about and evaluating classroom participant structures. Designing participant
structures that encourage meaningful engagement with a concept in a discipline
while also encouraging meaningfully conversations with classmates allows these
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students the opportunity to share and continue sharing their interests and ideas
with each other.

CONCLUSION

Looking at classroom interactions through the lens of power is not an idea that is
new to educational research. What we in this study did that differs from previous
research, however, was to analyze power not only in terms of the social relation-
ships that exist in classrooms but also in terms of the disciplinary relationships, and
we did these two analyses in tandem. In this research study, we have shown how
looking at classroom participant structures and cultural tools through the lens of
power can provide new insights into the strengths and weaknesses of these struc-
tures. The goal of this discussion of power in the classroom was not to imply that
teachers should relinquish their responsibilities as guides in the learning process.
In this article, we have simply tried to show that for students to engage with and
pursue learning in a disciplinary specific way, they must first possess their own
motives and ideas. To craft participant structures that respond to students’ educa-
tional as well as personal and social needs, consideration of the interactions of
multiple relationships of power in the classroom must be made. In this study, we
used interview data from two students to explicate the ways in which power was
transformed in this particular environment. There are both strengths and limita-
tions with using only two students as the focus of this kind of analysis. The
strength of such an analysis is that we can get a sense of how broadly one child can
be affected by the tools and structures with which she works. This strength, how-
ever, also proves a weakness in that the social and disciplinary outcomes for these
two students are limited in their generalizability to other students and settings.
Although this study gives one a glimpse into the potential that exists in the
transformation of power in the classroom, further studies must account for how
different types of student learners come to accept the affordances of power made
available to them by the environment, if at all. Lindsay Cornelius’s ongoing work
involves delving into this very issue. Using the same classroom as described in this
study, she is currently attempting to identify different patterns of participation
across one history and one science unit. Questions of who participates, during
which participant structures, and in what ways, are currently being explored.
These issues are closely linked with those that motivation researchers have typi-
cally explored involving questions of how to engage students in their own learning
and why certain students seem to be able to do this more easily than others.
Whereas motivation research typically has focused more on psychological aspects
of the learner, we believe that bringing a sociocultural lens to bear on these issues
will expand the ways of explaining why engagement in learning does or does not
happen. This perspective includes looking at the ways in which allowing students
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opportunities for legitimate participation (Lave & Wenger, 1991) in communities
of practice and discourse can cultivate the identities and interests of students and
thus provide students with personal reasons for engaging in school. Researching
motivation has much to offer in terms of thinking about complex learning environ-
ments, and we believe that more productive research is needed in integrating the
disciplinary concerns with those of participation and motivation.

Another related direction of research that we foresee coming out of this study
involves understanding the forms of collaboration that are present in classrooms
that afford this type of participation. With a transformation in the relationships of
power in the classroom comes opportunities not only for teachers to interact in new
ways with their students but for students to interact with each other in the absence
of the teacher. There is much we still do not know about how collaboration during
whole-class discussions connects up with smaller group experiences in which the
teacher may not always be immediately present.

In this study, we provided an example of how a new analytic lens, looking at
classroom learning through the relationships of power it allows, can create the po-
tential for accounting for multiple interactions in complex learning environments.
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