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ABSTRACT
Exploring the Development of Classroom Group Identities in an Urban High School
Chemistry Class

Stefania Macaluso
A key to achieving academic success in science is providing students with meaningful
experiences and skills to negotiate how these experiences affect them and the society in
which they live. Although students strive for academic success, a challenge that faces many
urban science students and their teachers is finding ways to promote student engagement in
the science classroom. In order to support students in urban settings and to better identify the
ways in which students may better learn science concepts and develop a sense of belonging
or affiliation to science, this qualitative research study explores the development of a
classroom group identity (CGI) based on the frameworks of social identity theory,
interaction ritual chain theory, and communities of practice.
The interactions and experiences of eighteen student participants in a Bronx high
school chemistry class were studied over the course of a full school year. Using a conceptual
lens of classroom group identity, a model construct and definition were built identifying four
stages of CGI development. At the culmination of the study, a positive change in
perceptions, attitudes, leadership skills, and classroom behaviors in learning science was
primarily observed by two students developing a CGI. The study has implications for the
teaching and learning of high school sciences.
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CHAPTER I
INTRODUCTION

Purpose of the Study

“Nothing marks a man’s group identity more visibly or more permanently than the
color of his skin” (Isaacs, 1967, p. 353). To mark a man is to suggest that he has been
labeled or imprinted with defining physical characteristics. However, does physical
appearance automatically define or determine the groups we form? Currently no
research has been conducted on identifying group identities at the local/micro level i.e.
within the classroom, especially in science. National organizations like the American
Association for the Advancement of Science (AAAS) and the National Research
Council (NRC) suggest situating instruction to help students in science share ideas,
exchange resources and inquire about the natural world not only to help gain interest in
science but to associate meaning to what is being learned (Blumenfeld, Krajcik, Marx,
& Soloway, 1994). There is a growing appeal that learning be collaborative, enabling
engagement and gaining social responsibility amongst students.
Many science classroom dialogues follow the initiation/response/evaluation or
IRE approach. In these instances content is learned in isolation, where students do not
answer questions in collaboration with their instructor or peers. Instead the teacher
poses a question and once a student answers it, the sole interaction between that student
and teacher ends with the teacher’s evaluation of the given response. There is no
emphasis on whole group discussion, group membership or collaboration in these
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instances. This is in complete opposition to collaborative learning environments in
which knowledge is distributed, students make claims, interpret, postulate and negotiate
actions (Brown, Collins, & Duguid, 1989; Lave & Wenger, 1991; Rogoff, 1990).
Groups are indeed influential and developing knowledge leads to an identity
associated with the group (Wenger, 2000). Especially now that we live in an era where
group learning is emphasized, particularly in urban settings, it is critical to determine
the affects it has on student’s perceptions of themselves, their social groups and the
implications when learning the science content. Payne (2008) states that students in
urban settings conceptualize the natural world they live in quite differently from those
who live in rural or suburban areas. Urban students, in particular, often do not have the
shared experiences of suburban or rural students as many families in urban settings have
incomes either at or below the national poverty line. In turn, urban students are not as
exposed to the same resources seen in more affluent communities (Rodriguez, 1998).
Urban education is also subject to more policy pressures and reform than in other
educational settings (Payne, 2008). As a result more pressure is placed on urban
teachers to meet national and state mandated standards with limited resources while
simultaneously providing their students with an enjoyable and meaningful way to learn
science (Atwood, 2006). The challenge is to find a healthy balance between enforcing
standards and also promoting socially constructive learning. This is especially true for
science fields like chemistry. Since the 1960s, international initiatives like ChemStudy
were thought to be effective learning programs for studying chemistry. However recent
research by A.H Johnstone (2010) revealed that in the last 50 years the same chemical
concepts that challenged high school chemistry students in the past haunt students still.
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The reason is said to be the excessive amounts of difficult information presented to
students in an overwhelming way (Johnstone, 2010). Thus chemistry continues to be the
notorious science subject that most high school students avoid.
Although science as a whole is not the most popular of secondary school subjects,
the research further suggests that as researchers and educators, it is critical to emphasize
that teachers must help facilitate science learning, especially in subject areas as
traditionally unmoved as chemistry (Olitsky, 2006). Traditional perceptions of science,
especially male dominated fields like Chemistry, are reinforced and recycled by much
of society (Harms & Yager, 1981). This commonly shared elite status perception
oftentimes excludes minority students (Brickhouse, 2000; Brown, 2004; Brown,
Reveles, & Kelly, 2005; Fishman, 1989; Olitsky, 2006). If such stereotypical
perceptions continue, this may further alienate students and hinder their capacity for
achievement in science (Aikenhead, 1996; Atwater & Riley, 1993; Brickhouse, 2000;
Brown, 2004; Fishman, 1989; Isaacs, 1967; Oakes, 1990; Olitsky, 2006).
The purpose of this research is to determine the ways marginalized urban students
build memberships associated to science (i.e. social identity at the micro scale) and
what the outcomes of building such in-class group identities are specifically in the
learning of chemistry. Furthermore, the study elucidates the interactions between
teacher and student and to determine the mechanisms (rituals and practices) that makeup classroom structured group identities. This research expands the current work in
group memberships and social identity by developing a model that links multiple
perspectives of social identity theory with science identities in the classroom and
provide a coherent definition that is applicable for research in science education.
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In the past, group identity has been used interchangeably with social/collective
identity (ethnic, national, religious, class, etc.) and in other cases as identities of small
groups (those belonging to a gang, a neighborhood, a family, a clique; or an
occupational identity) but has not been considered its own entity, at least at an
institutional level. Identity as a field of research has emerged as an insightful means to
understand the inner senses of self in various social situations (Deaux, 1996). Still,
identity as a term alone is difficult to describe. There are numerous ways to interpret
what identity or the nature of identity is. First dating back to Simmel, identity was
conceptualized as a role one plays, while Mead describes it as the “self-image” (Turner,
2002). Like the early scholars, McCall and Simmons (1978) suggest that identity or
identities are “situational” or “tied to a particular status” where one can have multiple
identities based on the multiple roles they play (Turner, 2002, p. 99). Furthermore, Gee
(2001) argues that these multiple identities are connected not only to their “internal
states” (that is their core identity) but also to their performances in society (p. 99).
Although, the key word commonly used in discussing identity is the “self” I am
interested in the relationships of the many individuals that comprise a group structure.
Thereby, I was curious to learn of the many selves serving as a united unit, sharing,
acting and reacting to their relatable experiences as an aggregate set (Turner, 2002).

Factors That Determined the Origin of This Study
The literature has suggested that females, minoritized students and/or students of
low socioeconomic status, may have difficulty in establishing a sense of “efficacy and
identity associated with science...when language and methods of argumentation favor
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middle-class, White, and male students” (Olitsky, 2006, p. 202). It is fair to suggest that
students are diverse and the classroom serves as the platform to initiate a sense of
togetherness. In as much as the classroom group structure could house assimilation to
subject matter where individuals help and support each other, it may also promote
alienation of the subject matter (Brown, 2004). Being that the literature on the subject
of identity alone is vast, it is far more challenging to provide and follow a specific
description as to what group identity is. Since it is not yet explicitly described in the
literature or yet referenced in science education currently, I felt it necessary to develop a
model of its construction and provide a workable definition to help determine its value
within science education. The value of identifying classroom group identity formation
particularly in an urban chemistry classroom would be beneficial because of the historic
detachment chemistry has already played in science.

Research Questions
In this manner, the purpose of this study is to explore the relationship between
classroom group identities and science learning to help provide further insight on
potential ties to student engagement and interest in learning chemistry. The theoretical
frameworks that help align interpretation of classroom group identity include ties of
group membership to social identity theory, interaction ritual chain theory, and
communities of practice. The interactions between student and teacher should be
numerous; thereby the crucial component of the research is to merge aspects of these
frameworks but also determine the specific processes that construct classroom
structured group identities. The following research questions for this study are:
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1. What are the processes involved in developing a classroom group identity
(CGI) or an identity linked to group membership as analyzed in an urban high
school chemistry class?
•

What does the model look like in this context?

•

Based on the past research in social identity theory, how does one
define or describe this micro level identity specifically in high school
chemistry classrooms?

•

What rituals, norms, and roles from both the teacher and his/her
students contribute to the development of a CGI in high school
chemistry classrooms?

2. How does the development of local level collective identities or classroom
group identities (CGIs) help or hinder marginalized students’ learning of
chemistry concepts?
•

How does the development of classroom group identities (CGIs)
contribute to the teaching and learning of chemistry concepts in an
urban high school setting?

•

In what ways does the development of a classroom group identity
impact marginalized high school student’s perceptions of chemistry
and science as a field of study?

Organizational Overview of the Dissertation Study
I discuss the background literature review and theoretical frameworks that pertain
to this study in Chapter II. The literature review delves into a deep analysis of various
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domains of identity theory and group dynamics in science education. This provides the
backbone for the conceptual framework of classroom group identity development that is
presented in Chapter IV. The detail of methods and methodology for this study is
explained in Chapter III. This study comprises a qualitative grounded theory case from
which emergent themes are observed and noted in an urban high school chemistry
classroom over the course of a full academic year beginning in the fall of 2012. Chapter
III further describes ways in which the data was analyzed as well as the elements of
rigor and reliability.
The results of this dissertation are presented as three separate research papers.
Both papers address each research question and its related themes separately formatted
with specific literature reviews, results and discussion sections. The first paper shown
in Chapter IV presents the initial processes involved in the construction of classroom
group identity framed within the works of Wenger (1998) communities of practice and
Collins (2004) interaction ritual chain theory. The analysis continues in the intermediary
Chapter V in which the conceptual construction of a classroom group identity in a High
School Regents chemistry class is presented. It explores the mechanisms,
characteristics, and details of classroom group identity theory as generated from the
student participants and their chemistry teacher. Chapter VI examines the impact of
classroom group identities in the chemistry classroom and the contributions to student
engagement. The final chapter of the dissertation study, Chapter VII, explores the
general findings and overall implications of this dissertation and the future implications
of this work.
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CHAPTER II
REVIEW OF LITERATURE

In this chapter I discuss literature that is relevant to my dissertation study as well
as describing theoretical frameworks underlying my research. I have separated the
literature review into three main sections. Here, I first describe how researchers discuss
various aspects of group membership when learning science in school. The second
major section explores the multiple domains of identity related to this work and
introduces the complexity of describing group identity within social and collective
identity theories. The final section discusses forging identities in communities where
group members interact, share common goals etc., when constructing knowledge
specifically in learning environments like the classroom.
Following the three literature review sections, the theoretical frameworks are
divided into two sections, which address the perspectives of communities of practice,
and interaction ritual chain theory.

Group Membership and Science Learning
As previously stated, there are large gaps in the literature not only between social
and cultural identities but in classifying group identity as a term/concept. Most literature
does not refer to this classroom identity as group identity exclusively. Instead it targets
individual identities (termed affinity identity, discourse identity, collective identity,
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social identity etc.), suggesting that group memberships strictly exist on the basis of
race, language, culture, gender or status respectively (Atwater & Riley, 1993; Brown,
2004; Brown, Reveles & Kelly, 2005; Fishman, 1989; Isaacs, 1967; Oakes, 1990;
Stanley & Brickhouse, 1994). Although there has been discussion of group
membership in science education as noted by Olitsky (2006), the classroom group
identity or the concept of bridging between social identity and group membership
within science classrooms, has yet to be explored.
This chapter strictly focuses on the literature of past and current research that
entails different definitions and interpretations of social, collective and group identity in
association with race, language, gender and socioeconomic status. It also identifies
possible interrelationships between these social markers, by analyzing the
interrelationship between race and socioeconomic status in the identity development of
students while in science classrooms. Again, as suggested by Aikenhead (1996), in
order to convey an identity within a cultural sharing group or a subgroup, students are
not restricted to one social marker like race or gender alone but instead a combination
of subgroups. Thus, comparing and contrasting articles in the development of this
literature review was challenging because each author delivered a different claim, never
explicitly referencing group identity as a social identity or the course of development of
such identities in the science classroom. Still, the following literature review provides
further evidence that language, socioeconomic status, gender and race (social markers)
are indeed all-critical components in identity development.
The common themes that emerged from the research stress the importance of the
group not only for the learning of science concepts but the teaching of science and the
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underestimated value of identity formation in the science classroom. As will be
described, the authors are also critical in reminding educators that teachers need to help
facilitate science learning. Science has historically been viewed as a detached field
where most science teachers recycle the elite status stereotypes that often exclude
female and minoritized students. Inferiority complexes caused by gender stereotypes,
racial or socioeconomic stereotypes can further alienate students and certainly hinder
their capacity of achievement in science. That is why there must be some balance
between the learning and teaching in science education and in helping students develop
a solid group identity in science classrooms to help affiliate to the subject matter and at
length consider themselves scientists.
To begin, Olitsky (2006) emphasizes the strengths of classroom group
memberships, where the individuals are all going through the same process together.
Although she separates her discussion of identity and group membership, she does not
provide a definition for the potential group membership identity that has formed in the
classroom. Here, an additional aspect of Olitsky’s research that is important to
highlight is that “although aspects of students’ identities are inﬂuential, categories such
as race and gender do not completely determine whether or not a student will develop a
sense of membership in science. There is room for personal agency” (p. 204). With that
being said, this does not exclude the vital needs of the group or the attitudes of their
group to remain positive and to include the benefits of learning science. Again, society
does not easily associate science in a non-elitist, gender or racial neutral light. In fact,
Olitsky states:
while taking the attitudes of others may primarily involve issues such as moral
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obligations, these attitudes may also include stereotypes, media images,
circulating ideas about how various identities may affect potential membership in
science, and experiences of being treated in particular ways on the basis of race or
gender. (p. 206)
This only strengthens the need for students to have an in-class group identity that
includes science and reminds students of the benefits of science, such as promoting
problem solving skills for everyday decision making activities by enhancing process
skill sets, which include observing, hypothesizing, inferring, classifying and organizing
data (Bell, 2004). Collectively rather than as single individuals, students are often
better able to support and encourage each other to accomplish goals and to deal with
any shame or guilt that may be presented in and out of a classroom (Olitsky, 2006).
Looking at Olitsky’s research (2006), she targeted identity formation within
groups and identifies group membership and identity as two separate entities. Based on
my interpretation, although people generally come together on a basis of common
affiliation such as ethnicity, language, etc., being a group member may extend beyond
the commonalities of status, gender or race. In a diverse classroom, the teacher will
have to be a member of multiple groups if she is to affiliate students to science. Thus,
what could be a way of binding the teacher to her students is the learning of science.
Similarly, Brown (2004) notes that students are diverse and, alongside the
internal solidarity or moral obligations reinforced by Olitsky (2006), students hold
cultural obligations as well. Brown suggests that science teachers may use language to
signal identity development, and that discursive identity specifically, has multiple
domains. One such domain is to maintain a cultural identity since students may either
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assimilate to the culture of science or they may not. The conflict arises when they feel a
discursive identity interrupts their cultural identity. Since cultural conflict when made
evident by science discourse may hinder student’s chances to learn science, the
emphasis should be made that science can serve as the uniting force within the entire
class. In detail, he states that students “recognized the stigmas associated with using the
language of science in public spaces... (and decide what was) ... “appropriate for public
use” (Brown, 2004, p. 819). This caused an intrapersonal conflict.
Being that some students were analyzing what was culturally appropriate by the
group, I make a further claim that these students were tied to a group identity, not only a
discursive identity. If there is an association of public stigma, one cannot forget the role
of the larger group. In this case, the larger group may be the science classroom. For
students who find it challenging to assimilate to science discourse and thereby do not
form a proficient discursive identity, they are attempting to maintain their social
portrayal as far as what was applicable by/for the group. Brown (2004) is suggesting
that students need to decide what identity is “appropriate” to use publicly. This
appropriate public use of science not only looks at group membership in science
discourse, but also looks at group membership not affiliated to science discourse. This
again brings classroom resistance into the picture. Brown reminds us “as a result
students have come to perceive assimilating into the cultural behavior of the classroom
as analogous to assimilation into mainstream society” (p. 820). There is interplay
between the social and cultural factors in a classroom, or outside a classroom for that
matter, but I extend this suggestion by including the interaction between the students as
a key component not to be ignored. Within groups, members cooperate with each other
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to share in behaviors, goals, actions, or in this case a common language and as a result
not only is there a discursive identity, there is a science classroom group identity as
well. Consequently, science either draws the students closer together or pushes them
apart.
Brown, Reveles, and Kelly (2005) suggest “discursive identity reflects how
individuals use their knowledge of a discourse community to signal or interpret one’s
identity” (p. 789). But are students only signaling their discursive identity via
language? In the case of language, it is being shared and exchanged as the students
communicate. To such a degree, group relationships that are able to communicate and
collaborate in a learning environment or classroom is a place in which students are
openly able to share and exchange thoughts, beliefs etc. Thereby the student interaction,
physically being in the classroom, speaking with each other may constitute discursive
identity in terms of language and communication but it also constitutes the beginning
for a group to be involved in establishing common classroom practices and norms.
Based on this interpretation, in time a classroom group identity may then emerge from
such shared practices and rituals. Although Olitsky and Brown’s research targeted the
classroom experience in identity development, Brown placed emphasis on language
while Olitsky placed emphasis on the existing structures of school such as the
classroom discourse, the teaching and learning of science and the relationship to
agency. Although Olitsky and Brown’s respective research studies discuss ways in
which teachers may encourage solidarity in their classroom, there is no clear
identification of the identity that emerges from the collective teacher and student
classroom interactions.
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Moreover, Olitsky (2006) focuses on the identity of the student school science
experience and the teacher experience separately in their ties to learning science while
Brown (2004) identifies the association of students to science as a discursive process
threaded together by language. What has been not yet been discussed is the social
process that occurs in the classroom between both the teacher and his/her students as a
collective unit. Rather than strictly looking at the teacher practices or the student
practices as shown by Olitsky, there has not been research that identifies the social
practices in classroom groups that also include the science teacher as a classroom group
member involved in building an identity.
In addition, unlike other identity studies in science education, the necessary steps
or processes involved in establishing a group identity in science classrooms has not yet
been addressed. On a different note, multiple social markers like race, gender or
language have often been shown to form their own distinct identities. For instance,
researchers often focus on a distinct affinity(s) to develop an identity or to form a group,
such as gender (Brick house, 2000; Carlone, 2004; Carlone & Johnson, 2007);
discursive identity and language (Brown, 2004; Brown, Reveles, & Kelly, 2005;
Fishman, 1989); race (Stanley & Brickhouse, 1994; Chavez & Guido-DiBrito, 1999)
and socioeconomic status (Oakes, 1990; Olitsky, 2006). However, rather than
restricting to only group memberships based on race or culture, the interrelationships
between multiple social markers (Moore, 2008) may give light to the broader spectrum
on the development of group identities as they occur in urban high school science
classrooms.
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Youth and Science Learning
Most of today’s youth attributes no value in doing science, because this has not
been stressed in their science classroom. If students do not value something, they do
not identify with it, and therefore no affinity is possible. In the case of Schreiner and
Sjøberg’s (2007) work, they argue that there is a mismatch between priorities, values
and interpretations of science in today’s youth. Like Olitsky (2006), Schreiner and
Sjøberg (2007) remind us that teachers need to recognize that students have a voice for
choice and need to be acknowledged in order to be successful. This suggests the
students would be successful in learning the science concepts and teachers would be
successful in teaching the science concepts. The critical and key component here is that
students need to be given options to make such choices. However, this may lead to a
new thread of questions that includes practices, rituals and roles enacted in the science
classroom. For instance, what are the roles if any that may be formed within these
groups and could a developed group identity change the teacher-student dynamic in the
science classroom? Will that power dynamic further alienate students rather than
affiliate students to the learning of science subject matter?
Based on the prior research, it appears that students may indeed be influenced by
the elements of race, gender, SES, or language and promote construction of identities
based on these same social variables such as racial identity (Chavez & Guido-DiBrito,
1999) and gendered identity (Carlone, 2004). More over, each of these social markers
has the potential to “intersect and interconnect” with one another during identity
development (Mensah, 2012, p.106). Mensah (2012) claims that social markers like
race or gender “socially locate” or “position” individuals when related to others (p.106).

15

The combination of factors like race, gender and socioeconomic status for instance, may
all interconnect and further shape that a person is or claims to be. Thus, identity
development is not only a dynamic and constantly evolving process but a complicated
one as well (Mensah, 2012).
Although social factors do contribute to the ways in which individuals perceive
themselves and others, building social group identities in the science classroom still
does not guarantee that students will view themselves as scientists (Brickhouse, 2001).
Specifically, there are unresolved issues in understanding potential power struggles
between the teacher and the students, as they interact with one another in the science
classroom. In essence, if there is no affinity to science, the power struggle or power
dynamics of the classroom group may obstruct the instruction of the teacher (Foucault,
1980). Thus, it may instead cause further disconnect between the students and their
teacher and learning the subject matter altogether.

An Identity Synthesis: Exploring the Domains of Identity in Three Ways
Affinity Identity
Like Olitsky (2006) and Brown (2004), the social field of my interest is the
secondary science classroom. Particularly, in urban contexts, students have fewer
resources and are traditionally underserved (Rodriguez, 1998). The prior research
suggests the need for community and the development of a community of learners, who
share and exchange experiences and information. Gee (2001) defines a perspective on
identity called Affinity-identity, where a group of people has “allegiance to, access to,
and participation in specific practices” becomes bound together through affiliating
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practices (p. 105). Hence, individuals tend to establish “affinity group(s)” in response to
the practices they collectively participate in (p. 107).
Separately, Gee (2001) reminds us that presently society is interested in learning
about people, specifically children and how they build identities, network, and
interact/communicate in their social fields. Since Gee states that such a phenomenon
where practices collectively bridge people together and such affinity groups could be
used to construct identities, this could thereby be applied to students in the science
classroom. However, to develop an affinity to something, in this case to science,
requires a great deal of involvement and support from the community; the community
would constitute the teacher and her students—the science classroom community.
A.L Brown (1994) has suggested reforming classrooms by creating a classroom
community of learners. Gee (2001) has also discussed this idea. Communities of
learners is not only effective for learning but for teaching as well. This similarly
addresses Lave and Wenger’s (1998) communities of practice where classrooms focus
on group or team learning, distributed knowledge and other collective learning practices
whereby student learners co-participate in activities and practices as a means to
construct an identity, “an identity in terms of which they are proactive inquirers and
responsible for each other’s learning (Gee, 2001, p.107). Students are individuals and
have affinity towards various groups, yet establishing a united classroom community is
still comprised of various subgroups that form within the classroom. At this point, the
science classroom may take on its own unique membership, inclusive of each and every
student as well as the teacher. The classroom community draws from the shared
experience(s), whatever these experiences may be.
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Social Identity
Social identity is a sense of togetherness, or we-ness, where there is an attachment or
loyalty to a group that someone is a member of (Turner, 2002). It is the perception of
the self in relation to others (Luhtanen & Crocker, 1992). Although social identity in the
real of social identity theory describes that individuals work together, making you or I -we, traditionally, social identity does not explore beliefs, values, and practices of
individuals or groups. Thus, it remains culturally empty (Boski, Strus, & Tlaga, 2004).
As will be described in the following paragraph, it is important to further clarify the
application to my definition of group identity. Given the literature, no past or present
research has linked or described group identity as a connection among social, collective,
and cultural identities. The definition of both social identity and collective identity is a
continued topic of debate (Luhtanen & Crocker, 1992; Snow, 2001). In fact, group
identity has not clearly been defined in the scope of social identity research. Although
group identity is not a new area of study, there are various ways it as been interpreted
and classified in the literature. Part of the confusion has started with social and
collective identities. Since Europeans and Americans use and have used the terms social
and collective identity differently, (in some cases even interchangeably), the lack of
specification leads to even further confusion in differentiating the social from collective
representations in the research (Luhtanen & Crocker, 1992). For instance, Tajfel (1978)
described social identity as “that part of an individual’s self-concept which derives from
his knowledge of his membership of a social group together with the value and
emotional significance attached to that membership” (p. 255). Here, a social group is
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described as a collection of people who interact with one another and share similar
characteristics.
Separately, Thoits and Virshup (1997) defined social identities as “socially
constructed and socially meaningful categories that are accepted by individuals as
descriptive of themselves or their group” (p. 106). From a different perspective, social
identity in relationship to group identity is a far larger umbrella of study in identity.
Social identity encompasses the many social environments or social fields that
individuals are surrounded and affected by. For the purposes of this research, I limit the
social field to the classroom. Therefore, group identity not only merges aspects of one’s
social world i.e. the organization of numerous related concepts, experiences, activities
and behaviors in a shared context but also of one’s cultural world i.e. the organization
of ancestral beliefs, practices, norms, standards relating to a specific social group or
civilization. Learning science entails developing a social identity associated with
scientiﬁc practice and discourse (Olitsky, 2006). Thus, the prominence of identity
research in this study focuses on the classroom group identity presented in an urban
high school chemistry class, which is formed within/by classroom affinity groups, by
the students and teacher in the chemistry classroom.

Collective Identity
While several researchers are now modifying and interchanging their description
and use of the terms social identity and collective identity, it is adding to the confusion
of what and how to conduct research in the field (Brewer & Gardner, 1996; Sedikides &
Skowronski, 2000; Simon & Klandermans, 2001; Simon, Loewy, Stürmer, Weber,
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Kampmeier, Freytag, Habig, & Spahlinger, 1998). For example, Isaacs (1967) suggests
collective identity is defined on the basis of race and the “patterns of relationships
between groups of people within the power systems in the past” (p. 354) while some
researchers like Cheek (1989) claim collective identity is similar to Tajfel and Turner’s
(1981) description of social identity: includes an individual’s perception of
himself/herself as they relate to social group(s) like ethnicity, race, gender, religion and
the feelings of belonging to those social group(s). Accordingly, the concept of a
collective identity spans a larger social scale, one that is based on larger social grouping
in which relations are shared in politics, industry, religion, economics and broader
aspects of an individual’s social world (Deaux, 1996). Like Tajfel and Turner (1979)
Crocker and Luhtanen (1992) differentiate social identity as the interpretation “of the
self in relation to others” whereas collective identity is the sense of belonging to one’s
community (p.302). Group identity is also sometimes considered a collective identity in
which individuals identify with a specific group (Ashmore, Deaux & McLaughlinVolpe, 2004). However, definitions and interpretations of group identity also vary.
Introduced above, Isaacs (1967) makes the claim that group identity is on the
basis of race. Here, a collective identity is actually being referred to as a group identity,
which brings awareness to members of various ethnicities that hold historical and
political implications for members of that group, such as African American or Asian
American. As conceptualized by Isaacs, collective identity refers to belonging to a
racial group. However this further denotes there is inconsistency in the terminology as
this may also be considered a racial identity as well. Ashmore and Deaux (2004)
suggest there are:
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distinctions between collective identity and other related terms that are in common
use within the social science literature (i.e. social identity, personal identity,
relational identity, and social roles). Collective identification is first and
foremost a statement about categorical membership. A collective identity is one
that is shared with a group of others who have (or are believed to have) some
characteristic(s) in common. (p. 81)
Much like the social markers (i.e. race, gender, etc.) potentially involved in the
development of group identity, researchers like Ashmore, Deaux, and McLaughlinVolpe (2004) suggest that any similarities or shared positions, which may include an
individual’s gender, race, political affiliation, etc., still determines a collective
membership as long as the similarity is acknowledged by the individual in one way or
another (Deaux, 1996; Sedikides & Brewer, 2001; Simon &; Klandermans, 2001). Still,
the terminology or classification of collective identity described by Ashmore, Deaux,
and McLaughlin-Volpe (2004) looks at the multiple dimensions involved when
conceptualizing collective identity (such as the behaviors, sense of interdependence, self
categorization and evaluation).
Since collective identity places emphasis on the group as a whole rather than the
individual’s association to his or her group, there are group and power dynamics that
affect people’s behaviors and interactions with each other as well. Here, the term
dynamics describe the processes, activities and changes that occur in social groups.
Since individuals interact and work in social groups or communities over varied periods
of time, the groups have the potential to evolve and grow to be influential over others
(Forsyth, 2009). The capacity to influence denotes power (Forsyth, 2009). Thereby I
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argue that the power structure of a social group or the capacity of controlling or
influencing others rests on the decision and role allocation of the group and its
members. Traditionally, in the high school science classroom, the teacher is the
individual that often directs the actions of others. As noted by Tan and Barton (2008),
“the science classroom is populated by members who are positioned with hierarchically
ranked authority…[where] novice members negotiate their relationships with the
ofﬁcial authority (e.g., the science teacher)” (p. 49). This structure can thereby be
manifested in the group and for the individual(s) that hold such power roles comes the
responsibility of supporting its members.

Implications of the Community Experience: Moving Students toward Identifying with
Science
I now discuss some assumptions presented in the literature that further explores
the relationship between social interactions in developing identities attributed to science
and the social activities that occur in learning environments (such as classrooms) where
tasks are shared and knowledge is constructed. Specifically, this section includes
literature relating to social groups and identity development in science classrooms,
science identity- in-practice, and literature that discusses the student-teacher interactions
that occur while in the urban science classroom, including social constructivist and
cultural relevancy perspectives.

Social Groups in Science
The view of scientific knowledge as socially constructed has important
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implications for science education because scientific knowledge is developed in social
institutions like school (Driver, Asoko, Leach, Mortimer, & Scott, 1994). Therefore, the
construction and acquisition of knowledge in the science classroom (or social learning
environment) and the ways in which students are able to internalize and make meaning
of that knowledge also places emphasis on the importance of these learning
environments (Driver et al., 1994; Leach & Scott, 2003).
Moreover, a common goal in science education is for all students to acquire the
characteristics and norms attributed to scientists, especially when forging identities
revolved around the science being learned at school (Brickhouse, 2000). As a result, the
relationships that may form in school may prove to be beneficial to learning science.
Identity both by the individual or the group, is always evolving and moving to uncover
points of connection between people (Wiley, 1994). Thus, groups and the interactions
taking place within groups may indeed change over time.
Specifically, a group is defined as at least two individuals who are connected to
one another by social relationships (Forsyth, 2006). Forsyth (2009) and Wenger (1998)
suggest that groups are not only sets of individuals that frequently engage in
interactions within those groups alone but also work to further build relationships to
other groups. In looking at the need for mutual support or dependency in various
situations, this does not suggest that groups are restricted from interacting with other
groups. Individuals are able to mix and mingle and small groups can join to form larger
groups (Forsyth, 2006). The specific component that researchers have found to play a
significant role in defining a group itself is interdependence. Kurt Lewin’s (1948) early
research suggests that groups however large or small and their subsequent members are
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not constituted by similarities or dissimilarities but by interdependence and the
necessity to cooperate with and/or support others.
In the school setting, specifically in urban schools and fields like science, which
are often construed as alienating students, group formation should be a very organic
process to provide a supportive environment. Along these same lines, Olitsky’s (2006)
research suggested that solidarity and group membership helped bond students to the
learning of science concepts. Thus, aligned to the concepts of social and collective
identity, my interpretation of group identity in the context of the science classroom, and
the way it is conceptualized in this dissertation study, acknowledges that the
membership in the student’s classroom social group is developed based on the
interactions that take place in social learning environments (i.e. the classroom).

Science Identities-in-Practice
As previously noted, identity as a breadth of research is vast and serves as an
analytic lens to provide opportunities for both researchers and educators to delve into
the mechanisms that construct or influence science learning, teaching and science
identity development (Brickhouse, Lowery, & Shultz, 2000; Brickhouse & Potter, 2001;
Carlone & Johnson, 2007). Brickhouse et al. (2000) suggest that in order for students to
learn science, they need to construct science identities or identities that align to science.
This study examined how students engaged in learning science and how this relates to
who they are, or perceive themselves to be. Wenger (1998) suggests that knowing is a
form of identity and Lave (1992) claims that students develop identities in communities
of practice. Even though communities of practice may in fact forge identities, the
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specific factors involved may vary. For example Brickhouse et al. (2000) claim that
science is remote and inaccessible to students especially when positioning themselves
as research scientists. In order to bridge into communities that encourage the practices
of scientists and make these practices relatable, other types of communities of practice
are possible. In essence, this suggests science identities could be constructed in
multiple places including the science classroom.
Specifically, Tan and Barton (2008) discuss the concept of identities in practice
within science classrooms as the identities students acquire or choose to acquire. The
actions taken by the students in science classroom communities including how they
behave and their individual choices are taken into account as they develop what Tan and
Barton (1998) call identities-in practice. The term identities-in-practice versus
identity(s) suggests that there are multiple identities evident in such learning
environments or communities of practice, like the science classroom. In this context,
they claim specific factors such as how students negotiate their positions in science
classrooms has a strong impact on the ways in which students develop these identitiesin-practice over time. Specifically, the continuous challenges that face many urban
science students not only include the pursuit of racial, socioeconomic and gender equity
but the construction of meaningful ways in which such culturally diverse students may
better negotiate the school-based practices, values, and beliefs they are exposed to while
in school (Brown, 2004; Calabrese, 1998; Olitsky, 2006; Rodriguez, 1998).
Although it is understood that individuals have multiple identities that evolve over
time, it is a balance between the social groups in which individuals are part of and a
conscious awareness of a student’s choice in membership as well. Brickhouse et al.

25

(2001) describe the formation of membership in science as a task in which a student
chooses the social groups they best identify with and those groups they hope to
associate with in future. As identified from prior sections of this literature review,
various social markers like race, ethnicity, or gender impact an individual’s personal
and social perceptions to the extent that they are all critical components of identity
development and ultimately may influence an individual’s behaviors, actions, emotions
and beliefs.
Still, the criterion for science identity is still largely undefined. Brickhouse,
Lowery and Schultz (2000) claim science identities occur once a student is able to
comprehend, participate-in, appreciate and value science in everyday life circumstances.
Along a similar vein, Olitsky (2006) defines science identities as a feeling or association
to science and the learning of science. More over, Carlone and Johnson (2007) designed
a three-domain model in which social performance, self-recognition, and competence in
science (scaled from understanding the science content) are considered the main
elements in the development of a science identity. Ultimately, science identity may be
best interpreted as an identity that associates to science or to the learning of science
both in and out of school.

Student-Teacher Interactions in the Classroom: Social Constructivism
Russian socialist and psychologist Les S. Vygotsky advocated that learning is an
essential “sociocultural activity” and a key component for a child’s cognitive
development (Hausfather, 1996). Nearly thirty years after his death in 1934, his unique
approach or framework about learning, now known as Social Development Theory
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(SDT), was unveiled to American audiences, marking a new wave of social,
psychological and educational reform (Hausfather, 1996). Primarily known as
Vygotskian thought, the social development theory mainly presents the ideology that
both cultural and biological development do not take place in isolation (Hung & DerThanq, 2001). Instead, Vygotsky (1978) viewed learning as a social process, suggesting
that social interaction and guided instruction are essential for a child’s ability to learn
new things and to subsequently advance their cognitive development. Ultimately, the
cultural interactions that a child encounters allow him to learn from the social world or
worlds in which he grows and later attributes that knowledge to fortify their individual
cognition. As the child’s cognition is critical for his personal growth, Vygotsky’s social
development theory suggests there is an inherent relationship between development and
learning.
In effect, unity provides a common practice perspective. For example, the child’s
learning environment, that is his community, infers that the “contextual” knowledge is
gathered and later has an impact on the student (Hung & Der-Thanq, 2001). Brown,
Collins and Duguid (1989) suggest that communities are not only important for
providing their trade secrets and skills but to associate their culture to the acquired
knowledge or tool as well. To efficiently do this, the learner must not only be exposed
to the tools in question but to the cultural or communal application of such tools
(Vygotsky, 1978). According to Vygotsky (1978), tools like knowledge itself must be
shared for a complete community experience. Thus, signs/tools actually allow a visual
transformation of knowledge from old forms of “culture to new forms of culturally
based....processes” (Hung & Der-Thanq, 2001, p.5). Transformation of knowledge
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allows the individual to later build or change the “cultural artifacts” they have
“inherited”, and by internalizing their uses, this leads children to develop better thinking
strategies (Hausfather, 1996, p.2).
In effect, the breadth of association with Vygotsky’s SDT branches into various
fields in the social sciences, and is often conceptualized as constructivism. However,
Vygotskian theory as it has been applied to science education, may take on two forms:
cognitive or social (Patchen & Cox-Peterson, 2008). Generally, cognitive constructivists
focus on prior knowledge and experiences whereas social constructivists emphasize
enculturation of knowledge thru the members of the learner’s community (Driver, Asoko,
Leach, Mortimer, & Scott, 1994). Thusly, once the student is viewed as the center of
interest, the teacher should not serve to dictate authority but to facilitate learning (Hofer
& Pintrich, 1997). By promoting student voice or agency, Patchen and Cox-Peterson
(2008) make the argument that, “learning is contingent not only upon the provision of
academic content but upon the establishment of relevance and meaning, the support of
dynamic interaction, and the recognition and valuing of student language, culture, and
experience” (p. 996).

Culturally Relevant Pedagogy
Although social constructivists claim learning in the classroom is a social activity,
which leads to the co-construction of knowledge, Creswell (2007) suggests “the
constructivists do not go far enough in advocating for action to help individuals” (p.
21). To advocate for further action and to promote student agency of marginalized
students, Ladson-Billings (1995) introduced culturally relevant pedagogy as a means to
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legitimize students’ cultural and personal experiences, as they become part of the
curriculum. Here, she claims that culturally relevant pedagogy (CRP) includes the
following criteria (p.160):
•

Students must experience academic success.

•

Students must develop and/or maintain cultural competence.

•

Students must develop a critical consciousness through which they challenge the
status quo of the current social order.

Ladson-Billings also states that teachers must attend to students’ academic needs to help
them “choose academic excellence” (1995, p.160). The path to excellence begins with
literacy, which then builds on the student’s ability to participate in a democratic society
(Ladson-Billings, 1995). Thus, teachers can encourage academic achievement by
focusing on academic excellence and reminding students of the academic requirements
necessary to be successful in the real world.
Yet what is the teacher’s role in science classrooms? Science teachers, in
particular, introduce various skills, vocabulary, concepts and procedures specific to the
respective science subject areas being taught to their students (e.g. chemistry, biology
etc.). Through the use of scientific discourses whereby teachers communicate with their
students and students communicate with other students, teachers also aid in the
construction of learning environments where students accumulate knowledge and forge
identities (Brown, 2004; Driver, Asoko, Leach, Mortimer, & Scott, 1994; Olitsky,
2006). To infuse diversity along with the provision of culturally relevant teaching in
science classrooms, Patchen and Cox-Peterson (2008) state that,
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teachers must integrate knowledge of (a) science disciplines, (b) students’
linguistic and cultural experiences, and (c) English language and literacy...CRP
depends not only upon recognizing students’ experiences but also upon teaching
to and through those experiences, while to and through those experiences, while
connecting them to broader social contexts (e.g., issues related to class, race,
gender or language). (p. 997)
Hence, academic support and stimulation is critical for students. Not only does the
literature support evidence that culturally relevant teaching engages students more but it
also prepares them for their future careers (Ladson-Billings, 1995). This is especially
vital for under-represented student populations in fields like the sciences, where there is
more school resistance. In order to increasingly build interest and affiliation to science
one must not exclude the fact that the teacher recognizes differences in a student’s race,
gender, socioeconomic status or language, which may alienate rather than affiliate
students to the subject matter (Moore, 2007a). Especially

Theoretical Framework
As noted by the above literature review, more and more research now targets
identity but also places responsibility on the teachers to help facilitate the construction
of scientific knowledge within the science classroom (Driver et al., 1994; Olitsky,
2006). Thus, communities of practice (CoP) and interaction ritual chain theory (IRC)
compose the two theoretical frameworks utilized for this dissertation study.
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Communities of Practice
Communities of practice (CoP) are all around us. Currently in education the weight
of CoP has shifted from describing communities of practice to creating supportive
learning environments (Buysse, Sparkman & Wesley, 2003). The claim made by Lave
and Wenger (1991) is that since people tend to share and exchange information with
each other in multiple settings, in time these individuals will tend to learn from such
collective interactions. Once such interactions continue for a prolonged period of time,
this collaborative learning community creates specific practices that are representative
of their community. Through such practices, community members benefit from the
sharing and exchanging of information so that they progress in their respective fields.
Thereby, communities of practice are defined as groups of people that regularly engage
in learning.
In educational research, the primary interest in promoting communities of
practice is to improve ways of learning and ways of generating new knowledge. As a
result, CoP serve as a framework to enhance professional growth since any knowledge
generated is shared within the community. Within this frame, learning as becoming
refers to identity while learning as belonging describes the community. Although each
community of practice is different and its characteristics vary, there are guidelines.
Wenger (1998) suggests three domains define a community: mutual engagement, joint
enterprise and shared repertoire. Thereby in order for a community to exist, mutual
engagement, joint enterprise and shared repertoire must be evident. In addition,
meaning making activities requires participation while the practice itself is what the
individuals do within the community.
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To begin, mutual engagement or the sharing of practice(s) requires constant
interaction between the community members. Here, people share in developing
relationships amongst members of the community that positively influence the
community as a whole. The interaction itself may involve individuals who are
exchanging formal or informal bits of information. Since individuals are interacting
with one another and share a mutual focus, Wenger (1998) makes the claim that
members of the community will influence one another and ultimately develop their own
identities.
Joint enterprise is a process that involves mutual accountability and negotiation.
This means that members of the community not only share goals but also negotiate
terms that benefit the community. For instance, even if students did not agree with
something coming from their community colleagues, they would need to evaluate how
it affects them both collectively and individually.
In time, a shared repertoire is generated by negotiating meaning amongst the
diverse group members (Wenger 1998). This suggests that there are multiple resources
available that community members use or modify. Should a community not have a
shared repertoire, this would signal that there were no common points of reference. In
turn a discourse between members could not contribute new ideas or responses (Rogers,
2000). Ultimately, there is no growth of new knowledge to be constructed.
Within the CoP framework, there are three underlying principles: 1.)
Establishment of a common culture and heritage within the group so that goals are
shared; 2.) Learning is situated but expands to other larger scale communities (ex. a
sharing that occurs across multiple schools in different countries, states or districts); and
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3.) Replacement of new members with old members who decide to exit the community.
These principles provide security that the community will be able to regenerate itself
(Buysse, Sparkman & Wesley, 2003).
Furthermore, Wenger (1998) suggests learning is an organic social process. It
often occurs naturally and takes on the form of an apprenticeship. Building off the
concept of situated learning theory and legitimate peripheral participation, here
newcomers (novice teachers or students) engage and enter a culture (teaching or the
science community) from a peripheral level to observe master teachers and later
participate in learning activities that establish their full participation in a community.
Consequently newcomers are given the opportunity to partially participate in their
learning situations. Once the newcomers have developed the required skills and
knowledge, they will progressively move toward full participation in the community of
practice.
Lave and Wenger (1991) suggest there is a pattern on the nature of learning
between students and teachers with an apprenticeship model. Fundamentally, the initial
step for a social process is situating the learning, which serves as a bridge between
cognitive and social circumstances (Patchen & Cox-Peterson, 2008). However, Lave
and Wenger do point out that in order to learn, the individual is not only an apprentice
situated in practice but a participant. The learning relationship between the student and
the teacher is not only social but also cultural. Thereby a great deal of attention is
placed on the whole person. By doing this, the students are able to learn at an efficient
pace, slowly developing the necessary skills as held by their master to later become
experts themselves. Generally, CoP memberships focus on what they do, i.e. the shared
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practices of the community. For example, in a classroom setting, shared practices may
consist of students working in groups to solve questions or design classroom projects
that apply to concepts introduced in the course, engage in classroom discussions, use
instructional materials including classroom technology (i.e. iPads, computers) to present
subject matter, etc. Knowledge is embedded in practices (Constant, 1987). Hence, the
meaning making activities within the community requires participation to share these
practices, which also aligns to social constructivist theorists’ claim that meaning making
activities originate from the social interactions between individuals.

Interaction Ritual Chains and Emotional Energy
Deriving from Durkheim (1965), Interaction Ritual Theory makes the general
argument that all identities are based on interactions, which are emotionally intense
enough to generate sacred objects. These sacred objects are ultimately representations
or symbols repeatedly used during a social gathering. Thus, solidarity is dependent
upon the creation of the routines that can generate such sacred objects.
Interaction Ritual Theory conceptualized by Durkheim (1965) differs slightly
from that of Collins’ Interaction Ritual Chains (IRC) (Collins, 1994). In an effort to
further provide insight for the application of solidarity in social structure, Collins’s
interaction ritual chain theory merges the earlier works of Goffman (1967) and
Durkheim (1965), suggesting that rituals are a series of behaviors that produce group
solidarity, emotional energy, and sacred objects or symbols of the group. Group
solidarity is considered a feeling of membership to a group while emotional energy or
EE is considered a collection of emotions from personal encounters within a group that
in time contribute to the development of group solidarity (Collins, 2004). Here, the
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emphasis of producing emotional energy in-group interactions is placed on repeated or
synchronous patterns (such as laughter occurring in unison) when individuals socialize.
Thereby the more that people want to engage in such positive interactions, the greater
the production of emotional energy, or the higher the level of emotional energy.
Specifically, the more emotional energy an individual can foster, the greater the chances
that the individual will engage in the same action in the future, especially if emotions or
feelings arose that inspired positive feelings like happiness or confidence (Collins,
2004; Durkheim 1921/1965).
IRC theory suggests that society is held together by emotional energy when
individuals undergo repeated interactions. However in cases of conflict, nonsynchronous rituals or degrees of resistance in participating members of social groups
that implement such rituals, the amount of emotional energy will likely diminish the
group’s emergence or reinforcement of solidarity (Collins, 2004). A series or chain of
successful interaction rituals leads to group solidarity, symbols that represent the group,
and the build up of positive emotional energy (such as confidence) (Collins, 2004;
Olitsky, 2006; Olitsky, 2007).
To summarize, in this chapter it was noted that social and collective identity are
terms that have been used interchangeably and without consistency in the research.
Since this may cause confusion when distinguishing between social relationships versus
collective memberships in reference to group identity, it is important to make explicit
clarifications. This motivates my research and gives rise to the following two research
questions:
1. What are the processes involved in developing a classroom group identity
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(CGI) or an identity linked to group membership as analyzed in an urban high
school chemistry class?
•

What does the model look like in this context?

•

Based on the past research in social identity theory, how does one
define or describe this micro level identity specifically in a high
school chemistry classroom?

•

What rituals, norms, and roles from both the teacher and his students
contribute to the development of a CGI in high school chemistry
classrooms?

2. How does the development of local level collective identities or classroom
group identities (CGIs) help or hinder marginalized students’ learning of
chemistry concepts?
•

How does the development of classroom group identities (CGIs)
contribute to the teaching and learning of chemistry concepts in an
urban high school setting?

•

In what ways does the development of a classroom group identity
impact marginalized high school student’s perceptions of chemistry
and science as a field of study?

The finding chapters of this dissertation are presented in Chapter IV, V and VI,
reinforce these theoretical frames in various ways, as a fundamental goal in the teaching
and learning of science is to provide students with learning environment(s) that promote
or enhances their understanding of science by co-constructing and negotiating ideas
through meaningful peer and teacher interactions. Each chapter discusses forging

36

identities in communities where group members interact, as a means to better categorize
group identity and its implications when learning and constructing knowledge in
learning environments like the science classroom.
In the following chapter I describe the participants and setting, the research
design of the study, and the methods used to collect and analyze the data gathered for
this research.
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CHAPTER III
METHODS

Research Design
Qualitative Research
Qualitative research presents characteristics that are interpretive. As with other
forms of qualitative research, the data collection process included observations,
interviews, audio transcripts and surveys to gain further knowledge and understanding
of the research. These instruments are most commonly utilized for research in identity
and can be coded (Glaser & Strauss, 1967).

Grounded Theory
Given that the study was to determine if/how group identities emerge in the urban
science classroom and analyze any subsequent outcomes, a grounded theory approach
was chosen. The grounded theory approach attempts to originate a new theory by
collecting data and analyzing it in progress throughout the entire course of study
(Charmaz, 2006). Although grounded theory is an aspect of qualitative research, in
comparison to quantitatively oriented work, the principles of significance,
generalizability, consistency, reproducibility and verification are applied to maintain the
“realities of qualitative research and the complexities of social phenomena” (Corbin &
Strauss, 1990, p. 4).
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Case Study
During the period of time in which eighteen tenth grade students and their teacher
shared their experiences with me, discourse analysis and case study methods were used.
It was initially suggested by Olitsky (2006) that it is possible for a teacher to decrease
the social distance between herself and her students once he shows interest in joining a
group or engaging in classroom group practices. Consequently close attention was made
to the face-to-face encounters between the students and their teacher both verbal and
physical.
To also capture more detailed descriptions of student behaviors and patterns more
time was spent on interviewing and observing two focus group members. From these
students, a case study research method was implemented. This method has proven to be
valuable to “understanding the complexities of science classroom practice and teacher
thinking” (Patchen & Cox-Peterson, 2008, p.1000). Like Yin (1994), Creswell (2007)
suggests that case studies provide holistic and enlightening perspectives of “real-life”
scenarios. As both process and product are of interest and grounded theory is a
subjective process that relies on the careful gathering and analysis of data, the case
study approach expands the limitations of grounded theory.

Length of the Study
The length of this study spanned a full academic school year, from September
2012 to June 2013. Wortham (2003) suggests that following a September to June school
year study not only helps students learn the curriculum but the consistency of
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participation for this length of time helps further develop student identities. Thus, any
developments or changes within and among the students over the course of the year
may prove insightful. Due to the length of time, visits to the classroom were once a
week, which allowed for the collection of class audio, classroom observations, surveys,
field notes and focus group interviews.

Setting
The research study took place at Bronx Public High School (pseudonym). It is
one of several New York City schools in the district and approximately 85% of the
students are classified as Latino/a or Black. Separately 88% of the students qualify for
free or reduced lunch. Most students speak both English and Spanish, but 9.5% of these
students qualify for English Language Learners or English as a Second Language
(ELL/ESL) services. Since the school is a zone school, most students live in the
surrounding neighborhoods where their location is in the same designated region as that
of the school. Still, some students come from area neighborhoods outside of the
borough and travel over an hour and a half to attend.
Here, the school’s mission is to prepare students for professions in allied health
science and medicine. Students are organized into class cohorts of approximately 30
students each and remain in these class cohorts throughout the school year tracked in
either Regents or Non-Regents courses. The Board of Regents in New York State
designs Regent’s courses in each subject matter and Regent’s examinations are
administered at the end of the term. For those students who do not feel prepared to take
the state exam, they are required to take a less intensive competency exam not
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administered by the Board of Regents. All students are also required to wear school
uniforms: medical scrub tops of varying colors representing their grade levels.

Participants
Eighteen out of twenty-four potential participants enrolled in the Regents
Chemistry class signed and returned completed consent forms. All eighteen students
were in the same cohort and had the same Chemistry teacher, Michael (pseudonym).
Each of the participants in the study was observed in the classroom and laboratory
setting and was also audio recorded during class time. All students were in the tenth
grade and taking Chemistry for the first time. Their ages ranged from fourteen to
sixteen years old.
Of the eighteen participants, a group of four students (Ariel, Simone, Jacob and
Darla) comprised the research focus group and contributed to focus group interviews.
The four were continually observed on a weekly basis and their classroom discussions
were recorded as well. Two of the four students self-identified as Black (Simone and
Darla), one as Muslim (Jacob) and one as Latina (Ariel). In addition, two students
(Ariel and Simone) were chronicled as in depth case study participants (Findings
Chapter VI). This provided a purposeful sample and allowed a baseline for comparison
and consistency (Merriam, 1998).
Michael a White male in his mid-twenties was the chemistry teacher. He had entered
his second year of teaching chemistry at Bronx Public High School. Michael initially
intended on using his undergraduate degree skills in chemistry for research and
development but decided to pursue a career in education instead. His mother was a
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veteran teacher and Michael mentioned she was his inspiration. Michael’s teaching
philosophy and strategies included group work, PowerPoint lectures, classroom
activities/demonstrations, technology, co-teaching with students and student projects.
Due to the limited chemistry resources, Michael also hand-built many of the molecular
and atomic models used in class.

Role of the Researcher
As the researcher, I spent time weekly observing both the teacher and the Regents
chemistry cohort in a laboratory and classroom setting to identify the processes and
interactions that took place. As a participant observer, I was able to interact with
students to better interpret and understand individual and group experiences of the
students in the chemistry classroom. Guba and Lincoln (1981) suggest the researcher
takes on “two roles . . . an observer . . . [and] also a genuine participant . . . [who] has a
stake in the group’s activity and the outcomes of that activity” (p. 189-190). Even
though I did not directly participate in the classroom activities, I was able to experience
what the students were undergoing since “the researcher can identify those effects [of
being a participant observer] and account for them in interpreting the data” (Merriam,
1998, p. 103).

Data Collection Methods
In the sphere of qualitative research, the methods of data collection included
audiotape, participant interviews, observations, field notes, and surveys. These methods
helped provide multiple standpoints to fortify the validity of the data. The data was
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collected once a week for the entirety of the laboratory and class periods over the
academic school year.

Audiotape
Specifically, the use of audio in the classroom was to provide rich records of student
talk and interactions for later conversation analysis and to capture the discourses
between-person processes such as the alignment and maintenance of joint attention
through spoken words. I analyzed the audio transcript identifying patterns, utterances,
etc., of the teacher and students. This was then matched to physical interactions
described in my field journal: loosely describing and accounting the formation of
groups if at all and documenting occurrence and interactions while in groups. Only
those students who returned their signed parental consent forms were audiotaped. If
there were instances in which any of the six students who did not provide consent forms
spoke during class, the audio recorder was immediately shut off. Classroom audio was
transcribed and all transcripts were coded for themes to help analyze the student-tostudent interactions as well as the student-to-teacher interactions. Microsoft Word
tables were used to organize the transcript texts.

Participant Interviews
The underlying purpose of the semi-structured student interviews was to develop
an in-depth picture of the classroom interactions from the students’ perspective. It was
vital I got the students’ inside perspectives through focus group and individual
interviews.
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Focus group interviews were used to view and hear interactions among
interviewees. The interviews were used to gather more detailed information about the
class, the group/classroom community as well as individual views. This also helped
determine how students identify themselves on their own terms. Initially six students
were part of the focus group. Due to illness or absence, only four focus group members
remained through the duration of the academic year. Two formal semi structured
interviews were conducted in private for an approximate length of thirty minutes each
and were audio recorded.
The questions asked of the four focus group students initially reflected their
perceptions of the chemistry classroom experience and aspects of their cultural
background. This helped build a cultural portrait of each student so that it helped to
determine if social markers influenced their identity development while in their
chemistry class. These interviews also explored group membership and the aspect of
“belonging” to classroom science and the impact of developing a more collective
classroom science identity.
The interviews were transcribed and coded for common themes, including how
they were connected to the research questions. Prior observations made during the class
portion were used to form prompts, questions or key examples to discuss in the
interview sessions as well. Appendix A provides the interview protocols for the
Individual Interviews and Focus Group.

Observations
All observations made were used to analyze the class dialogue and physical
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interactions that matched the audio recording. The reasons for utilizing this data source
included: 1.) to describe instructional practices and show if groups are naturally
forming; 2.) to investigate instructional inequities for different groups of students if any;
3.) to provide more detailed and precise evidence than other data sources; and 4.) to
stimulate change and verify if and how change occurred. The observations gathered
information on the students and their physical interactions while in the classroom. The
written descriptions were compiled and compared with the other data collection
materials.

Field Notes
Rather than relying strictly on interview, audio transcripts and observations, I
decided to also include handwritten field notes to reflect on what was observed before,
during and after chemistry class periods. The field notes were recorded after each
classroom observation and focus group interview.

Surveys
Finally, to obtain attitudes, opinions and other descriptive data from the
students, two different surveys were utilized. Personal insight as to how the students
viewed themselves and others from an “identity” point of view was gathered. The
Collective Self-Esteem Scale (CSES) by Luhtanen and Crocker (1992) and the “Is
Science Me” by Aschbacher, Li and Roth (2010) surveys were adapted for use in this
study in the chemistry classroom (see Appendix B and C for these instruments). These
surveys did not require permission to be used. The CSES survey actually measures four
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different dimensions of feelings associated with social identity (i.e., membership,
private acceptance, public acceptance, and identification). This instrument uses a
standard 7-point likert scale with sixteen total questions. The CSES used in this study is
a modified version of the original. Instead of identifying the level of collective self
esteem related to social group membership, an additional three questions asked the
participants to consider their chemistry class and past science classes as a social group.
Second, the Is Science Me survey was initially developed to explore science identities
and individual perceptions of science. Both surveys were used to help chronicle the
association between social identity development and science identity. The data for both
surveys were compiled and put into SPSS software for descriptive analysis and paired ttests. A paired t-test was used to compare the two sets of measurements (pre and post
scores) to assess if the means showed significant differences.

Data Analysis
In this section, I describe the ways the data was analyzed spanning both my
findings chapters. I first discuss how the data was analyzed to determine the essential
processes of developing this specific science identity framework. I then lead into the
final section, which discusses the potential impact of the classroom group identity
(CGI) model as it pertained to the chemistry participants.

Discourse Analysis of Classroom Observations and Interviews
The data was analyzed continuously and then coded to construct the conceptual
framework and model of CGI. The early coding process identified collaborative
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learning environments, group dynamics, and solidarity as the main topics of success in
the student group memberships. I then looked for patterns that further categorized the
behaviors occurring in the class. The benefit of using pattern codes as described by
Miles and Huberman (1994) is that it works to identify and pool data so that it may:
Reduce data into a smaller number of analytic units; . . .g[et] the researcher into
analysis during data collection, so that later fieldwork can be more focused; . . .
[and] la[y] the groundwork for cross-case analysis. (p. 69)
Preliminary and pattern codes were specifically used in the classroom transcripts and
observations.
The transcripts from each of the focus group’s two semi-structured interviews and
the informal debriefing interviews with their teacher were also analyzed and coded
similarly. During the process of data analysis, I was most interested in identifying the
student-to-student and student-to-teacher interactions in the chemistry class, how these
interactions changed when the students worked in groups or in the presence of their
teacher, if the interactions were synchronous or asynchronous. I also coded for ways in
which group memberships organically evolved and how specific classroom behaviors
influenced other students or perhaps changed over time.
Once the student behavior and classroom organization/structure was noted, more
emphasis was placed on the classroom discourse. Since the Teachers College
Institutional Review Board granted permission for video footage but the Department of
Education did not, I implemented micro-level discourse analysis utilizing the audiotape
of class sessions and participant interviews. Thus, there was heightened emphasis on
patternizations of speech utterances, changes in tone, repetition of phrases, and

47

utilization of science terms/language. Classroom observations with the audiotapes
served as empirical evidence of the memberships, solidarity building activities, and
identity development taking place in the classroom. I analyzed the text and the talk of
the participants by dissecting classroom conversations into their individual sentence
structures, the word choices, the pauses, the symmetrical elements, the intensifiers and
the indexicality. This processes of analysis provided insight into ways a community or
classroom group identity was shaped and constructed (See completed model in Figure
5.1).

Analysis of Surveys
Both the Collective Self-Esteem Scale (CSES) and “Is Science Me” surveys were
adapted from the original formats so that the questions were representative of students
in high school chemistry. The statements were designed to determine if students
improved their perceptions of their social groups, if the chemistry students were
considered members of their own distinct social group, and if there was a sense of
belonging to the chemistry classroom social group. For both surveys, SPSS computer
software was used to produce descriptives (or histograms). SPSS was also done for a
paired t test of the pre and post scores of the eighteen student participants for both
surveys.
The Collective Self Esteem Scale survey was categorized into four distinct
domains: Membership, Private Collective Self-esteem, Public Collective Self-esteem
and Importance to Identity. The CSES survey provided insight on student feelings
(membership, participation, public and private self esteem and identity) and
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involvement in social groups. The adapted version of the Is Science Me survey
elucidated the impact of developing identities attributed to science and the impact social
groups. There were no specific themes other than those previously developed by the
original creators of the Is Science Me survey, thereby students’ perceptions of
chemistry/science, perception of friendships, and their dependability on others for
chemistry content comprehension were evaluated. Any patterns or common
representations were noted in both the CSES and Is Science Me surveys. As neither of
these surveys was directly aligned for measuring classroom group identity development,
both tools were used to further confirm development of membership, solidarity, and a
communal sense of belonging when compared to the results obtained from the
audiotape, interviews, and observations.

Validity and Rigor
As there are no current instruments to measure classroom group identity
development, all the data sources were used for triangulation. There are multiple
methods to triangulate data. The “data triangulation” in this study included audiotape,
participant interviews, observations, field notes, and surveys across multiple fields
including laboratory, classroom, and interview settings. As these were different types of
data providing for “data triangulation” in different settings as noted with
“methodological triangulation”, this increased the validity and rigor of this study
(Denzin, 1970).
In order to secure my findings and modes of analyses as credible, the elements of
rigor utilized by this study also included “peer examination” (Merriam, 1998),
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“prolonged engagement”, “progressive subjectivity”, and “persistent observation”
(Guba & Lincoln, 1989). During peer examination sessions, I was able to discuss new
results and implications with science education colleagues to determine if any similar
parallels were drawn. Separately, through “prolonged engagement”, I invested ample
time in the research setting prior to and during the course of this dissertation study. This
allowed me to subsequently employ “persistent observation”, which provided sufficient
opportunity to study the context and build rapport with the participants and teacher on a
weekly basis. For example:
If the purpose of prolonged engagement is to render the inquirer open to the
multiple influences - the mutual shapers and contextual factors - that impinge
upon the phenomenon being studied, the purpose of persistent observation is to
identify those characteristics and elements in the situation that are most relevant
to the problem or issue being pursued and focusing on them in detail. If
prolonged engagement provides scope, persistent observation provides depth.
(Lincoln & Guba, 1985, p. 304)
As this was a yearlong analysis that chronicled an evolving process,
“progressive subjectivity” required I also reflect, document, and interpret in detail what
I anticipated to find and what I was able to observe. Since there is concern of projecting
assumptions and getting lost in expectation, I attempted to improve generalizability by
providing “rich, thick description” of actual student cases in which senses of communal
belonging to science occurred and presented the findings in a general process driven
way so that the results may be transferable and set in a relatable context (Merriam,
1998, p. 211-243). Since the findings are situated and multiple rounds of coding were
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implemented, this further promoted rigorous qualitative research (Creswell, 2007). The
inclusion of quantitative data also helps to fortify the validity of the results as well.

Limitations
In qualitative research, there is an interpretive stance on the reliability and
validity of the data. All the same, it was with every intention that this research provides
an accurate representation of group formation and group identity development. As
previously stated, the terminology used to describe and differentiate group identity,
social identity and collective identity is not consistent across the literature. Since there
are no current surveys that have been designed to measure group identity in science
classrooms, it was necessary to adapt prior surveys. Still, self report instruments (in this
case the CSES and Is Science Me surveys) and the design of these surveys which
included a variety of components including but not limited to group affiliations, self
perceptions, presentations of self to others, and how one is received by others, may have
posed some limitations because identity is constantly evolving. Historically, it has been
difficult to measure the development of identity because individuals change over time.
Some studies indicated that increases in emotions like self-esteem is too short to have
long-term effects on an individual’s identity. Separately a great deal of qualitative
research rests on the dependence of the human factor-- making mistakes, having
opinions, etc. and relying on their points of view as well as what was observed as a
researcher. Thereby the ﬁndings from these surveys may or may not be applicable in
other types of school settings, and there are also issues of selection bias and volunteer
response bias in the survey analysis.
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Although interactions between students and their teacher were documented via
micro-level discourse analysis, not having the visual footage available in instances
when students spoke at the same time or activities were going on at the same time in
opposite sides of the classroom did pose limitations of collecting data. As a result I
may have missed specific details or nuances of the classroom interactions taking place
that could otherwise have been captured with videotape (such as facial expressions, eye
gazes, body posture etc). Paying closer attention to these specific examples may have
shown further details of shared behaviors, moods, movements or expressions and have
contributed additional meaning to the development of the classroom group identity
model. Thus, any interactions that were taking place in the class had to be reported one
at a time limiting ability to write and observe everything. Even though I analyzed the
text and the talk of the participants by dissecting classroom conversations into their
individual sentence structures, the word choices, the pauses, the symmetrical elements,
the intensifiers, etc. I may have missed other potential rituals, cues, or synchronous
behavior that would have been captured with video and contributed to the classroom
group identity model presented in the Findings chapters (Figure 5.1).
For participants in a classroom group identity, it would have been ideal for all
twenty-four members of the chemistry class to participate. Although the majority of the
chemistry students volunteered to participate, the six non-participants limited the results
to describe an entire classroom of participants. Thereby it did not maximize the chance
of uncovering all or more of the potential factors of this classroom environment not
otherwise noted or factors involved in developing an identity associated to this
chemistry class. The un-acquired results of those six non- consenting students may have
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further supported the trends and processes of classroom group identity developed
(described in detail in the next three chapters) or provided further insight into other
rituals, practices, etc. that were potentially overlooked.
In the following chapters, the Findings are presented in greater detail as three
separate stand-alone papers. Each of the papers address specific research questions
regarding the construction of classroom group identity in an urban high school
chemistry classroom and provide descriptions of the frameworks in which this research
was grounded.
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CHAPTER IV
FINDINGS

EXPLORING THE DEVELOPMENT OF CLASSROOM GROUP IDENTITY IN
CHEMISTRY: CONSTRUCTING AN ANALYTIC LENS AND MODEL FOR
APPLICATION IN URBAN SCIENCE EDUCATION

Abstract
Group identity as a realm of study is identified as that of small groups (those belonging
to a gang, a neighborhood, a family, a clique, or an occupational identity). However,
there have been no studies that provide an in depth view of group identities present in
urban classrooms or their affects in learning science concepts. In an effort to describe
group identity at the local level, that is a group identity within the classroom, this study
analyzes the development of a classroom group identity (CGI) or an identity linked to
group membership to provide a framework that conceptualizes CGI. Drawing from
multiple frames, a new model outlining the mechanisms that influence the development
of a classroom group identity was constructed.

Introduction
Motivation, knowledge, and need are all key words that activate themes or
components of many cognitive and learning theories. These components not only
challenge students’ abilities or capabilities, but they also encourage instructors to
develop tools that better engage their learners. Engagement in this context refers to
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student’s willingness to focus on and participate in class-time activities as well as
demonstrate a positivity or interest while in the classroom (Willms, 2003). Thus, when
students feel interest they are motivated to learn more (Turner & Patrick, 2008). As
Bransford, Brown and Cocking (2000) suggests,
many argue that a major cause of poor performance on tasks that require the
generation of relevant sub-problems, arguments, and explanations is that most
curricula emphasize the memorization of facts and the acquisition of relatively
isolated sub-skills that are learned out-of context and hence result in knowledge
representations that tend to remain inert. (p. 34)
Indeed, one of the many dilemmas that face educators, specifically those in science and
mathematics, is that students are repeatedly not engaged in the content (Turner &
Patrick, 2008). In turn, this disengagement may lead to various acts of resistance, such
as mentally withdrawing from or protesting class activities, not attending class,
outwardly aggressive in-class behavior and teacher confrontations (Giroux,
2001). Sociologists describe this phenomenon as a performance strike (Pincus, 2002).
This is a familiar attitude in science classrooms, particularly in subjects as notoriously
difficult as chemistry.
Since 1965, initiatives like the ChemBond Approach or ChemStudy were
movements that promoted enthusiastic teaching, and newer programs like ChemCom, a
learning initiative that involves projects, group work, and computer discussion tools,
have not been able to change student disillusionment and disdain for taking chemistry
(Johnstone, 2010). Since that time, the current research in science education has noted
students still struggle when learning chemistry. Johnstone argues that even though the
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chemistry curriculum was initially built to compete with other scientists at an
international level, the emphasis was not being placed on the ways students learn the
content nor providing a means to relate to the student’s personal lives in a new era. The
chemistry curriculum most high schools utilize focuses on teaching chemistry by
keeping it at an advanced level--ultimately forgetting that these concepts are quite
complex and often considered daunting to pursue. The focus needed to be placed on the
students, not on the rigorous course material (Johnstone, 2010). Thus, it was hopeful
that students develop a sense of belonging to chemistry.
Drawing upon the past and present research frames of social identity theory,
interaction ritual chain theory, and communities of practice, I delve into the concept of
classroom group identities in chemistry. In an effort to better understand the practices
and rituals that are constructed in an urban chemistry classroom, this research may help
determine ways in which students approach chemistry and more importantly how
students learn chemistry and identifies the processes that help form a Classroom Group
Identity model. As a result it may better serve science teacher awareness of the
collaborative interactions and subsequent identities that develop in science classrooms
over a prolonged period of time. Furthermore, the awareness of the processes that
contribute to classroom group identities may improve the ways students learn science,
especially in fields as historically challenging as chemistry. Ultimately this may help
students pursue other science subjects with more enthusiasm and potentially help them
develop long-term science identities.
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Theoretical Framework
For the exploration on the development of local level social identity with urban
secondary chemistry students, theories in the social sciences were especially
illuminating. Specifically, urban school contexts are rich in ethnic and cultural diversity
(Rodriguez, 1998). Thereby to interpret and construct an applicable classroom group
identity model for science education, social identity theory, interaction ritual chain
theory, and communities of practice were most valuable to this work.

Social Identity Theory
Social Identity Theory or SIT describes the development of identities associated to a
group and its members. Group identity was created within this framework and
“according to SIT, an individual’s identity is primarily derived from (her) group
membership” (McClain, Watts, Carter, Lyle, Perez, Lackey, & Nnnally, 2009, p. 474).
Coined by Tajfel and Turner (1979), social identity theory emphasizes intergroup
relations, group behaviors, and the causes or consequences that occur when identifying
with a specific group. In terms of membership and belonging, SIT was created as a
frame to explain ways that individuals develop sense of belonging and membership to
such specific groups. Within this dimension, an individual is described as having
multiple selves, all of which correspond to their specific memberships. The different
contexts or social groups that a person is part of will then activate various feelings or
actions at a personal level. This is different from one’s personal reflection and selfknowledge, or personal identity. Instead, one’s social identity is the personal view of
oneself as it was derived from their social group memberships (Luhtanen & Crocker,
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1992).
SIT suggests that an internalized group membership is what provides definition to
the “us or we.” In these cases, group memberships form in-group self-categorizations,
which tend to place favoritism on the in-group rather than the out-group. The
differentiation between in-group versus out-group comes from the individual’s
categorizing themselves as part of a group or not (Tajfel & Turner, 1986). Once an ingroup membership is favored, group members strive to achieve positive self-esteem at
the expense of the out-group. This means that in-group members positively differentiate
themselves from out-group members and place more value on memberships of the ingroup crowd. It becomes a distinction of the “us” or in-group members versus the outgroup “them.” Through these memberships and associations, the individual then better
discovers who they are or how they identify themselves at a personal level. Over time,
the in-group individual moves from a status of “I” to “we” (Tajfel & Turner, 1986).
Tajfel and Turner (1979) identified three factors that influence the rise of
preferring the in-group: categorization, social identification, and social comparison.
Individuals first categorize themselves into social groups that they identify with and in
time discover things about each other that further affiliate the individual to the group.
During the social identification stage, an identity is then associated to the group the
individual has been categorized in. Aspects of self esteem and emotional ties also
combine to further secure the group membership. When the individual has both
categorized and identified with a social group, in order for one’s self-esteem to be
preserved, the in-group must be favored over other groups. In order to preserve their
more favorable status, social comparisons may lead to rivalries, competition, aggression
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or opposition (Tajfel & Turner, 1979). In instances where such conflicts between
groups emerge, this leads to further analyses on discrimination and contending
identities.

Interaction Ritual Chain Theory
Founded in the works of “interaction ritual” from Goffman and Durkheim, Collins’
(2004) Interaction Ritual Chain or IRC theory suggests that group solidarity, improved
emotional energy, and symbols (sacred objects) of social relationships are all outcomes
of interaction rituals. The theory rests on how interaction rituals are defined. Durkheim
(1965) and Goffman (1967) both defined rituals as a “mechanism of mutually focused
emotion and attention producing a momentarily shared reality, which thereby generates
solidarity and symbols of group membership” while Collins described rituals as
patterned sequences of behavior (Collins, 2004, p. 7).
As a step further Collins (2004) describes interaction rituals as composed of four
main components: co-presence or interaction of two or more people, a mutual focus of
attention, a common shared mood, and boundaries to outsiders from participating in
these social arenas. The term bodily co-presence, also referred to as group assembly,
refers to humans being in physical contact with each other and engaging in face-to-face
interactions. Specifically, bodily co presence is the physical closeness between people.
In IRC theory, physical interactions are a requirement because Collins (2004) claims the
closer that people are in physical distance to one another, the more they can monitor
each other’s physical cues like eye or hand movement. Thereby in groups where
members spend a great deal of time together they are more likely to observe one
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another’s body language and how emotions are expressed during person to person
encounters.
As an extension of this, the second main component of IRC is a mutually shared
focus of attention or the degree that individuals share attitudes, behaviors, objects, etc.
at the same time. In this case, people focus on ways in which emotions may be
expressed and the types of emotions that occur during an interaction. The interactions
themselves may be construed as either successful or unsuccessful based on the rhythm
or timing of that interaction(s) in a specific instance. For example, if an interaction were
considered successful, patterns would have to have been noted between the individuals
(a person may have mimicked another’s behavior or facial expression). People may fall
into a pattern of speaking, such as using slang, talking over each other at the same time
or taking turns when speaking, mirroring each other’s activities etc. Thus, humans may
become rhythmically coordinated with each other and focusing their attention on the
same thing during interactions. The interactions and the shared focuses of attention will
also vary within specific groups.
Bodily co-presence as shown above is also imperative in establishing a common
mood (Collins, 2004). A common or shared mood is described as the stage to which
individuals emotionally express themselves in the same way. This may range from
people shouting denoting anger to people laughing expressing joy. The key here is that
all the individuals are sharing a similar or common emotion at the same time. In terms
of rituals chains, the type of emotion that is shared is not important but the fact that it is
commonly shared is vital to this theory.
Co-presence is also aligned to the final IRC component, barrier to outsiders. The

60

barrier to outsiders is described as the physical or symbolic obstacles placed by
individuals to protect or prevent others from joining in their group interactions (Collins,
2004). As with social identity theory, invisible barriers are developed as a way to
differentiate in-group members from out-group members. In turn, establishing such
outside barriers increases the sense of belonging for those members within the group
and builds feelings of solidarity between the participants (Collins, 2004).
From here, the four components of interaction rituals not only produce senses of
solidarity but along these same lines also produce emotional energy, which is the
energizing force that unites individuals. More over “interaction rituals are connected in
chains over time, with the result of the last interaction (in emotions and symbols)
becoming input for the next interaction; thus EE [emotional energy] tends to cumulate
(either positively or negatively) over time” (Collins, 2004, p. 118). In addition, Collins
(2004) claims that individuals strategize to generate emotions that help individuals feel
energized. Should ritual outcomes like group solidarity be created, this enhances the
emotional tone of the group so that individuals respond collectively.
Once a group of individuals gather together, experience and intensely react to
something emotional in a similar way, the phenomenon is termed collective
effervescence (Collins, 2004; Durkheim, 1965). Durkheim (1965) coined the term
collective effervescence as the emotions flowing through a group when participating in
religious ceremonies and rituals but Collins (2004) considers collective effervescence as
a shared experience that elicits an emotional response. A commonly used example to
describe collective effervescence is football fans gathering at a football game. Here, the
individuals rally together as sports fan generating mutual feelings (yelling, shouting,
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clapping) that comprise a shared experience of cheering a team on regardless of each
individual’s race, gender, socioeconomic status, etc. (Collins, 2004). Thus, Collins
(2004) argues collective effervescence serves as the catalyst that generates solidarity or
a feeling of membership, and other ritual outcomes like emotional energy (i.e. feelings
of confidence, enthusiasm, or any other emotion that represents taking initiative), sacred
objects or symbols that represent the group and feelings of morality and loyalty to the
group.
The most effective or successful interaction rituals are those that generate
positive emotions that motivate and enthuse. In time these rituals also place symbolic
value on resources individuals use or have to represent the group. These again, are
termed sacred objects and may include words, physical objects, gestures, etc. (Collins,
2004). In instances where interaction rituals are not successful, Collins (2004) argues
“there is low level of collective effervescence, the lack of momentary buzz, no shared
entertainment at all or disappointingly little” (p. 51). If there is no evidence for group
solidarity then there will be a decrease in individuals’ emotional energy and no group
symbols will be generated.

Communities of Practice
Learning involves engaging in and contributing to the practices of a community. The
interplay of identity in a community of practice thereby refers to the ways learning can
change a person and creates personal experiences and histories in that community’s
context. Although the concept of communities of practice (CoP) is not new, CoP arose
from Brown, Collins and Duguid’s (1989) work on situated learning. Situated learning
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or learning that unintentionally takes place within a specific context, culture or
authentic activity, requires students to engage in tasks that align to real world situations
they must later solve. In this manner, students are provided with authentic real world
applications that aid in both the learning and comprehension of the material presented.
Here, the learning occurs within the same context it is applied.
Thus, rather than decontextualize learning, Lave and Wenger (1991) argue that
situated learning is a social process where knowledge is co-constructed within a group
of individuals that have a shared interest, i.e. a community of practice. In turn, situated
learning is the model of learning within communities of practice. Wenger (1998) claims
that within a community, learning refers to perfecting the practice (or what sustains
mutual engagement) and cultivates new memberships. Specifically, in functioning
communities of practice, there are:
Groups of people who share a concern, a set of problems, or a passion about a
topic, and who deepen their knowledge and expertise in this area by interacting
on an ongoing basis…As they spend time together, they typically share
information, insight, and advice. They help each other solve problems. They
discuss their situations, their aspirations, and their needs. They ponder common
issues, explore ideas, and act as sounding boards…However they accumulate
knowledge, they become informally bound by the value that they find in
learning together. (p.117)
Simply stated, communities of practice are groups of people who engage, interact and
communicate with one another to learn and gain knowledge. Based on primary works
from Lave and Wenger (1991), knowledge is sought socially, so that people are
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involved in communal learning and participate based on the positions they hold in the
group.
According to legitimate peripheral participation, new members of a community observe
from the periphery and in time become experienced and central participants in the
community. At this stage, members of a CoP tend to learn through collaborative
interactions in which experiences and resources are shared.
Wenger, McDermott and Snyder (2002) emphasize that CoPs are a self-generating
and organic process while other researchers suggest communities of practice may be
purposefully built and guided (Garcia & Dorohovich, 2005). Regardless of how they are
generated, in the context of education the activity these interactions form propel the
need to form new knowledge to help solve problems or enhance understanding on a
topic. Individuals may also be members of numerous CoP and the learning activities
that occur may differ as well. There is no set approach, although collaborative processes
in which learning is situated, students undergo the process of acquiring full membership
in a community of practice. The size and physical boundaries of these communities are
not distinct but there is the continuous goal of acquiring new knowledge.
In drawing from the social theories of identity, interaction ritual chains, and
communities of practice, this study attempts to determine and identify the ways in
which group memberships are linked to solidarity building relationships at a micro
level, i.e. the classroom, over the course of a full academic year as a means to facilitate
the learning of chemistry. In Olitsky’s (2006) work, solidarity-building interactions in a
science classroom (where students are asked to engage in shared rituals, use shared
symbols, or are involved in shared interactions, which provide a sense of unity and
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group membership in a science classroom) may help students develop an identity that is
connected to science. Yet, just as likely, it may also hinder science learning.

Research Questions
In efforts to determine the specific processes that are involved when developing
an identity tied to the learning of classroom science, this study seeks to enlighten the
relationship between groups and their identities, by providing a detailed description and
model that outlines the processes and characteristics of a classroom group identity.
Hence, social identity theory, interaction ritual chain theory, and communities of
practice help elucidate ways in which a classroom group identity is developed to later
determine what the implications are when learning chemistry in an urban setting. There
is one overarching research question for this study and three sub-questions:
What are the processes involved in developing a classroom group identity (CGI)
or an identity linked to group membership as analyzed in an urban high school
chemistry class?
•

What does the model look like in this context?

•

What rituals, norms, and roles from both the teacher and his students
contribute to the development of a CGI in a high school chemistry class?

•

Based on the past research in social identity theory, how does one define or
describe this micro level identity specifically with urban high school
chemistry students?
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Method
This study takes a qualitative grounded theory approach in order to develop a
model of classroom group identity development and its specific characteristics as seen
in an urban high school chemistry class. As this study relies on emergent themes and
processes, the data was collected and continuously compared drawing from the
literature and data collected on sight to create a conceptual framework of classroom
group identity. Thus, the themes were “grounded” within the data being collected
(Charmaz, 2012, p. 20). As stated by Denzin (1970), grounded theory “reflects a
naturalistic approach to ethnography and interpretation, stressing….observations, open
to theorizing which can be both substantive and formal” (Lehmann, 2010, p. 57).

Setting
Urban school districts have the largest number of students from ethnic groups
that are traditionally underrepresented in science, mathematics, and technology
(Chubin, 1999). The research was conducted during the 2012-2013 academic school
year at a small urban high school in New York City. Each grade level has
approximately ninety students, in which students are divided into class cohorts of
twenty-four to thirty students each. This is for all grade levels, which include 9th
through 12th grade. The school is a science and allied health public high school, which
not only offers majors in medical, science and health professions but also accentuates
the importance of its science courses. Students are required to wear scrub tops (different
colors represent their distinct high school grade levels) to serve as their school uniform
and teachers either wear lab coats or scrub tops as well.
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The chemistry class researched was a High School Regents track Chemistry course
that met daily at 8 am. Regents examinations are administered at the end of the term
designed by the Board of Regents in New York State in each subject matter. For those
students who do not feel prepared to take the state exam, they are in non-regents tracked
courses and are required to take a less intensive competency exam not administered by
the Board of Regents. There are 24 students in this Chemistry course.
Following class on Wednesday’s, the cohort has their weekly lab session in the labroom across the hall. The classroom was organized into paired desks for the 24 students.
All desks face the front of the classroom, but often times, desks would be turned around
to form large tables of four students each. The lab room was configured to provide a
constructive learning environment.

Participants
During the school year, a total of 18 student participants consented to take part in
this research while the remaining six students in the chemistry class declined to
participate. For the purposes of this study, these students were asked to take part in
their Chemistry Class and Chemistry Lab because they were all members of the same
cohort. Here, the students varied in their ethnicity and religion but all were tenth graders
ranging from the ages of 15 and 16, and each had passed the Living Environment
Regents the year before. Separately, none of the students had parents with backgrounds
in science yet at least five of the eighteen students were confident they would be
pursuing careers in science.
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Michael (pseudonym) is a 30 year-old White novice chemistry teacher. He
graduated with a bachelor’s degree in chemistry and a master’s degree in education
from a small college in upstate New York. This was his second year as a chemistry
teacher and currently taught four chemistry classes five days a week. Michael grew up
in the suburbs of New York State and decided to teach chemistry after fulfilling his
bachelor’s degree. His mother was a teacher and serving as a role model for him,
influenced his decision to pursue education as a field of study. At the start of this
research, Michael was an eager volunteer, willing to share his experiences and
philosophies with me about teaching chemistry to urban marginalized students. He also
made himself available during his free periods to answer any questions or concerns his
students had on a regular basis. He often mentioned how important it was for him to
establish daily routines in the classroom as well as encourage students to rise to
whatever challenge he presented them in class. He also set challenges for himself,
particularly by designing labs exercises and building his own chemistry models out of
wood. In his eyes, he hoped his enthusiasm helped enable his students to learn and
appreciate chemistry.

Data Collection
Data was collected via observations, field notes, interviews, audiotape, written
artifacts and pre/post surveys spanning a nine month period, starting in September and
ending in June. Wortham (2003) claims that a September to June school year study is
beneficial because it provides sufficient time for students to develop identities, learn the
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course curriculum, gain knowledge in the course content and participate regularly.
Thereby any changes noted within the study proved to be insightful.
Beginning in September of 2012, I visited the school once a week and observed
one chemistry cohort class and laboratory session taught by the participating chemistry
teacher. The course was entitled “Regents Chemistry”, which was a year-long physical
science course in which the completion of the academic year required the students to
take the standardized New York State Regents exam. Separately a field journal
containing field notes and reflections after each classroom observation was kept.
Both class and lab-room sessions were audiotaped with subsequent field notes
collected and coded in the field journal with the researcher’s reflections. The audio
recorder was placed next to the researcher so that if any student that was not a
participant of the study spoke, their audio was prevented from being captured.
Ultimately the audiotapes of the classroom, the lab-room, and interview sessions were
transcribed and coded for themes. The interviews occurred strictly with the focus group
and the teacher. These interviews were conducted two times in the school year, were
semi-structured guided by interview questions (Appendix A) and lasted approximately
thirty minutes each. In some instances conversations were slightly more informal to
provide more ease, comfort and take on a more personal nature during the course of the
interviews (Guba & Lincoln, 1981). During these informal interview sessions students
also provided written artifacts in instances when they preferred to draw or illustrate an
example rather than explain their opinion verbally.
Collective Self Esteem (CSES) surveys, which were dispensed once in October
and once in June, had 4 subscales, which included membership self-esteem, private
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collective self-esteem, public collective self-esteem, and the importance of identity.
The subscales of membership and the importance to identity were of most value to this
research study and included a 7-point Likert scale. The data was analyzed using SPSS
software to run a paired t-test and descriptive statistical analysis. Separately, the
student participants also submitted written/illustrated artifacts that represented
perceptions of themselves, their peers, their classmates, their school environment, their
course and their teacher in both a verbal and visual way.

Data Analysis
In order to better describe the classroom dynamics and determine if any patterns
or themes emerged in the construction of a classroom group identity, I used the
grounded theory approach (Charmaz, 2000). In utilizing this methodology, I construed
“inductive middle-range theories through successive levels of data analysis and
conceptual development” (Charmaz, 2000, p. 507). As the school year progressed, a
“line by line” open coding analysis of all the typed transcripts as well as a discourse
analysis for the interview and classroom sessions took place (Charmaz, 2000, p. 517).
Transcripts for both the interviews and the class/lab course underwent micro level
analysis and were coded for themes. This micro-level discourse analysis was based on
studying speech utterances, noting word repetition and/or synchrony in the language
preserved in the audiotape. By simultaneously taking observation notes that described
bodily gestures, postures and emotional expressions, this complemented the audiotape
that provided enriching description of the interactions taking place between the students
and their teacher. The common patterns noted included students’ coordinated comments
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and other synchronous behavior in which things were conducted in unison such as
simultaneously raised hands, using the same spoken words to identify something,
speaking at the same time etc. This provided further emphasis on solidarity, group
dynamics, and ultimately the identity development processes specific for this group.
As a result, this micro level analysis yielded a very descriptive model of the
processes and characteristics involved in CGI development. This also became useful so
as to provide a means to more clearly define classroom group identity. The chemistry
content and manner in which things were said, the patternization or repetition of the
words, behaviors, and the indexes or indicators that were used to label or classify
situations and interactions were analyzed using a conversation analysis approach. From
this analysis I have chosen vignettes collected from the classroom and lab-room
observations, interview excerpts, and adapted class surveys to produce a model that
describes the mechanisms and components that contribute to the formation of a
classroom group identity (CGI). This provided further insight into the development of a
classroom group identity as it is applied to high school Regents chemistry.

Findings
The findings are presented in three separate sections. Each section outlines the
initial stages of development for the CGI model in this context: first, establishing group
membership and solidarity formation between high school chemistry students and their
teacher via successful interaction rituals and emotional energy production; second,
describing identity development through science language and classroom discourse; and
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third, identifying group membership and positive self esteem from pre and post surveys.
These three sections focused on particular attributes specific to the construction of
classroom group identity, such as the type of behaviors and rituals observed within the
chemistry classroom. Separately, these findings not only shed light on the rituals that
influence the construction of a CGI as it stems from social identity theory, interaction
ritual chains, and communities of practice, but they also provided insight on the ways in
which participants’ learning of chemistry topics was most effective.

Establishing Group Membership and Solidarity between High School Chemistry
Students and Their Teacher Via Successful Interaction Rituals and Emotional Energy
It was not uncommon to walk into the chemistry classroom and notice students
working on problems, projects, or labs in groups. Although the lab-room was more
conducive to movement simply by its wider space and large lab benches, the chemistry
classroom was arranged with 15 sets of paired desks. The teacher assigned all seats and
student groups and arrangements were switched every six weeks. Michael stated the
reason for grouping students was because it “gives them the ability to work with
different people and become a bit more social in the group.” He described this was
beneficial because it provided more interaction between students that did not generally
spend much time with each other. More so, being in this chemistry and chemistry lab
setting required students to help and trust each other, especially in instances where
equipment such as Bunsen burners or strong chemicals were used. The chemistry
teacher referred to this as building a “system” in which there were specific practices in
the chemistry class. Some of them were participating in classroom sing-a-longs of
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chemistry songs, attending afterschool review sessions (see full list in Table 4.1).
At the start of the school year, repetitive actions were set into practice.
These rituals included morning greetings among students and the teacher, verbal
expressions of “hellos”, or physical gestures such as hugs, shaking hands, and
fist bumps (hands arranged in fists tapping before being seated). The students
referred to Michael as Mr. M rather than simply “Mister”. In fact, “mister” was
the most common way to address other male teachers at the school. The short
vignette outlined below showcased common group dynamics and characteristic
patterns of the morning interactions and rituals.
Vignette 1
Teacher:

You guys, stay out of the halls. How you doin’, Aaron?

Aaron:

Good

Teacher:

How you doin’ Valerie ((pause 0.7))
((students keep coming into classroom greeting each other and the
teacher (25 sec))

Brynn:

Ouch

Simone:

Hello

Teacher:

Hello Simone

Teacher:

((Les enters the classroom))
See you later Les. 8th Period
((Bell Rings))

Teacher:

All right guys, so start by getting those three terms out of the
orange book. Ok? Today is the 24th.

Cara:

Wow ↑

Jane:

I need to ask you a question
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Teacher:

Come 8th period

Simone:

Jacob, did you get the homework?

Teacher:
Simone:

Start the Do Now guys. Everyone at this point should have a book
out, ok? ((Classroom becomes quiet))
Mr. M? –

Teacher:

[Jacob stop wollygagging.]

Jacob:

Huh?

Teacher:

Stop wollygagging

Simone:

Mr. M

Teacher:

What’s up?

________________
Transcript format adapted by Roth (2005)
[Beginning of overlapping talk or gesture;
– a dash indicates sudden stop in talk;
↑arrows indicate shifts to higher or lower pitch in the immediately following utterance part;
(()) double parentheses (italicized) are used to enclose comments and descriptions.

These simple morning practices were repeated throughout the school year.
Although the student participants greeted each other with “hello’s” or “hi’s”, the
physically close proximity of students, shown either by hugging or shaking hands
supplemented these greeting patterns. Similar routines included early classroom arrival
in which approximately five of the eighteen student participants arrived to class as early
as 7:30am for an 8:10 am class. For these five students, early arrival was a very specific
classroom norm.
In Vignette 1, students were also reminded to grab their Regents review books or
“orange books” before taking their seats. This was a textbook that provided definitions
for their vocabulary group work and assignments. Regents Chemistry Reference tables
and notebook binders were always displayed habitually on the students’ desks. Thus, in
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time the systematic routines including arriving to class early, attending Michael’s
(Mr.M) 8th period free session, getting their text books etc., all became commonly
shared practices in which both teacher and students participated (See Table 4.1).
It became clear that not only was there a systemic patternization that occurred
between the students and Michael, but he also provided as much of his own availability
as possible either before or after class. Since Michael had been successful at providing
his students with extra one-on-one support, he began creating a collegial rapport with
his students. He referenced these students as “a crew”, viewing them as a single
cohesive unit. Michael often reinforced the value of keeping things as socially equal as
possible between his students. For instance, in October Michael states that he is “trying
to develop routines with them (chemistry students) keeping expectations really high, by
keeping everything the same, teaching the same thing, they are starting to get where
they are all at an equal level.” Thus, the chemistry classroom has goals, expectations,
experiences, etc. that are not only explicitly stated but also are shared amongst the
classroom members.
As illustrated below in Table 4.1 specific examples of chemistry classroom rituals
and characteristics of classroom solidarity via types of synchronous behaviors, mutual
focus and common mood were observed between the chemistry students and teacher
both before and during their chemistry class.
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Table 4.1 High School Chemistry Classroom Rituals
Before Class Rituals
During Class Rituals












Eating breakfast at desks while seated
in groups and sharing food
Homework review between students
Homework review between students
and their teacher
Obtained orange colored Chemistry
review book
Placed notebooks and binders on their
desks
Copied the daily vocab term into their
notebooks and binders.
Placed Chemistry Regents Exam
Reference Tables on their desks.
Greeting each other: hugs/fist bumps
between students and teacher to
students
Picked up classroom clickers, checked
off attendance and sat back at desks.





















Adhering to classroom rules and
school regulations which include
attendance and mandatory homework
Completing an opening class question
or activity before new class content
was presented for the day
Review of prior day’s homework
Use of in-group jargon or nicknames
Comprehension checks
Chemistry class sing along
A Chemistry demonstration or
presentation
Chemistry Games for test review
Peer group work made of 2 students
Group work made up of 3-4 students
Praise of students/praise of teacher
Teacher praise of students
Teacher reinforcement of classroom
expectations and rules including
arriving on time, signing in late,
student individual and group progress
reports
Co-teaching
Interactive class environment through
use of clicker technology
Collective conversations (domino
chain reaction during class
discussions)
Students ask and answer questions
Initiated Response Dialogues (teacher
directed dialogue)
Students cutting each other off to
answer

In the following example, mutual focus and mood are described in the context of a
chemistry example. The group (class) was focused on finding periodic trends on the
periodic table of elements.
Vignette 2
Teacher:

Figure out which one it is, discuss it with your partner and then look
76

it up in table S and see if you are right. Ok? Don’t go to Table S
until you’ve talked about it. So write it down ... you need a partner
so you guys will be a group. Jeanice and Dina, you can work
together too.
((students giggle)) ↑
Teacher:

Ok, take a second to discuss this with the person next to you,
maybe introduce((student laughter)) ↑
(room fills with students talking to one another on the
chemistry))
(laughter is heard- and a student says “stop, I’m trying to
figure it out)

Teacher

Ok now check your work in Table S and see if you are
actually right, see if it follows the trend we talked about.
Hopefully it does. If it doesn’t ... I’m a poor teacher.
((Student whistles))

Teacher

Then you can tell Dr. Fisher to fire me.
((students and teacher start laughing))
((student voices overlapping))

Teacher:

You gonna rap?
((Students in unison say “No”))

Simone:

You wanna hear it? We’ll sing it to you when we leave here.

Teacher:

Oh ok

Here, Vignette 2 represented a common classroom dialogue in which there were several
instances of punctuated rhythmic laughter, overlapping comments, and repeated
phrases. This generated a very positive, energized classroom mood in which the
emotional energy level referenced positive displays of enthusiasm gauged by the
increased of tone and repetition of student laughter. Michael introduced numerous
chemistry songs to the students and repeatedly enforced collective rituals such as
singing that provided further group cohesion. Simone knew her chemistry teacher liked
songs about chemistry and as a way to reference this was willing to share a song she
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thought would please him. Ultimately, the classroom environment provided the
students with a safe and entertaining place to share ideas, thoughts, creations, and
designs about chemistry with the ease of not being judged by others.

Table 4.2 High School Chemistry Classroom Solidarity Characteristics
Synchronous Physical Behavior
Synchronous Expressions Through
Mutual Focus and Common Mood














Punctuated rhythmic laughter
Coordinated eye contact and comments
spoken at the same time/repetition of
words or phrases/mirroring actions or
dialogue of fellow class members
Raising hands to answer questions or
pose questions
Cheering when answering a question
correctly as peers or in teams
Clapping at end of class sessions
Class singing of chemistry songs
Collective decision making on
homework questions, on answering
questions
Laughing in unison, overlap of student
voices and speaking in unison
Finishing each other’s sentences
Giving high fives, fist bumps, thumbs
up when correct answer was provided
Students volunteer to answer questions
or co-teach at the same time
Students and Teachers sequence of
turns to answer builds off of student’s
previous response
















Laughing at teachers unworkable
technology
Shared chemistry tasks: solving
classroom problems, mandatory
homework, designing and/or
completing laboratory experiments
Documenting and keeping a science
laboratory journal outlining the
components of the scientific method
etc.
Drawing attention and utilizing
laboratory equipment and chemicals
within student groups
Drawing attention to error made in class
Students teasing each other
Students teasing the teacher
Students express collective or solo
shared interests with their teacher:
soccer, watching movies,
skateboarding, music, singing
Teacher humor
Student humor
Expressed common emotions (laughter,
joy)

Students ranked each other or compared their understanding of the course
content. For instance when Bryn asked her classmates and then posed a question to
Michael, “How did he know that and I didn’t?”, there appeared to be an expectation
even amongst the students that they should all be at an equal level of sharing science
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language and science comprehension. This aligned to Michael instilling classroom
clicker technology. In this case each student was given a wireless handheld response
remote, which they are able to answer questions (usually in a multiple choice format)
either asked verbally or projected on a screen. As noted by a conversation with several
student participants about the utilization of this tool, students praised the equipment as a
valuable part of their chemistry classroom experience:
Darla:

Yeah, it makes the topic like easier to remember for me.

Ariel:

So there should be more of a supply of batteries...(runs out of
batteries)

Simone:

Yes, he just needs more batteries and that’s it.

Darla:

And everyone gets to participate.

Researcher: And everyone gets to participate? Can you explain?
Simone:

Yeah, so even if didn’t know the answer it’s not like someone said,
‘oh look (pause) she got it wrong.’

The clicker technology was not just a tool for the teacher to better assess and track his
students’ understanding but the students felt as though “everyone” was able to
contribute and be free of any speculation or judgment from their peers, should they
make a mistake. This was not only a classroom tool but like other classroom practices
became repeatedly used over time.
Identity Development through Science Language and Classroom Discourse in a
Collaborative Learning Environment
A typical class session began with a three-part exchange of classroom discourse in
which the teacher first posed a question, a student answered the question and then the
teacher evaluated the response. However, this did not remain teacher directed. Instead,
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there was room for further exploration of questions posed by other students and
contributing their own ideas. After Michael asked his students a question, students were
asked to build off each other’s responses and students were encouraged to voice their
own opinions and thoughts. Vignette 3 captured a scientific dialogue of students
determining chemical activity of two opposing elements. This dialogue was how
science language was used in the classroom:
Vignette 3
Teacher:

Alright, so let’s go back to this. Ok. Catherine, whatta ya got?

Catherine

Agn and Au

Teacher:

Can somebody expand on Catherine’s answer? Maybe? Jeanice?

Jeanice:

They are both group 11.

Teacher:

Ok. They are both group 11. Can somebody expand on what Jeanice
said and explain why since they are in group 11.

Catherine:

They react similarly.

Teacher:

Other than Catherine since she already contributed. Ok Brynn?

Brynn:

They have the same valence electrons.

Teacher:

Ok, and now can somebody expand on what Brynn said and explain
further why the same valence determines chemical activity. ((pause))
Ok, Simone?

Simone:

Same valence electrons so the valence interacts.

Teacher:

Yes↑ That’s the lesson for today

Students:

SIMPLE ↑

Jeanice:

You forgot to say the first sentence

Brynn:

As a pimple

Teacher:

Oh, thank you. Jeanice. Jeanice went backwards and described what
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group they are in and why types of elements these are.
Students
in unison:
Teacher:

Transition metals
((Students overlap in speaking))
So you guys, homework for tonight... very easy also. Similar to one
of the big questions on the mid term. These questions look very
similar to one of the big questions on the midterm. Valence electrons
determine chemical activity. You need to know that for the midterm
and you need to know that for life as chemists.

Although Michael initiated the discussion, the students collectively generated
responses that determined the association between group number and valence electron
number correctly. He was drawing attention to the topic of chemical properties between
elements and their configuration. The students needed to participate collectively
because the teacher was requesting other students expand on the response given by a
prior student. This depicted aspects of the chemistry class in which the discussion was
indeed teacher directed but a domino effect of sorts perpetuated responses from the
whole class to solve the class problem. In doing so, the students helped each other
construct further knowledge on the valence electron lesson.
More over, these classroom conversation patterns varied, in that a lesson may
have begun with a teacher directed question but later led to a collective classroom
discussion. For example, based on a prior lesson, students were unsure of the
differences between fission and fusion. They were confusing the terms and using them
interchangeably. In an effort to review these concepts and differentiate the two similarly
sounding reactions, Michael provided various analogies including examples from the
media and other subject areas to highlight the two concepts and in turn, students
contributed to the classroom discourse by providing their own examples and
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explanations to share with the class. The fourth vignette was another example of the
classroom language and science language used in the classroom to promote conceptual
understanding of chemistry topics.
Vignette 4
Teacher:

So currently we are incapable of reproducing fusion reaction high
temperature pressure requirements. What else could be negative here?

Brynn:

Ummm
((Ariel raises hand))

Teacher:

Ariel, whatta ya got?

Ariel:

That it can get out of control.

Teacher:

Out of control? It can get out of control.

John:

Like in that movie, I Robot.
((students giggle))

Brynn:

True though.

Teacher:

Or ((pause)) like the movie Batman Rises. Same thing. The reactor in
the hands of the wrong movie
((students laughter ↑))

Brynn:

I like that movie.

John:

That was good right?

Teacher:

It’s basically the movie ((pauses)) teaches fusion reactions so then
you get out of control, then you over heat

Brynn:

We should watch it Mr. M

Teacher:

For your homework, go to the Red Box or Netflix and watch it.

Students:

((NO in unision))
….
((Students overlap in speaking))
((class and teacher begin laughing))
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Rachel:

You can get out of control

Teacher:

Huh. It can get out of control also. So you can get a nuclear
meltdown. Ok? It can get out of control.

Stacy:

Didn’t this just happen in Japan?

John:

No we bombed them in Hiroshima

Teacher:

Yeah! No no no no no she’s talking about something completely
independent from Hiroshima and Nagasaki. There was a meltdown in
Japan at a power plant ... and it uh it caused radio

Stacy:

They had a meltdown.

Teacher:

They had to evacuate a large amounts of people.

Brynn:

We are terrible people

Teacher:

So like you were saying before, if you release one, if you release 4
neutrons, these four neutrons have the possibility of then combining
with this. So the analogy I use is like gossip. you tell two friends and
they tell two friends and they tell two friends
((students laugh))

Teacher:

It has an exponential increase so what happens is that if you don’t
control a reaction

Mary:

It can really go out of control and you can get a meltdown.

Teacher:

It overheats and basically you have a small nuclear explosion or
contamination. So also, when the united states government dropped
um the bombs on Japan they did not have a clear idea about this.
They basically didn’t know what damages radioactive waste would
cause

John:

How do you know it happened?

Mary:

Huh

John:

How do you know it happened?

Mary:

HUH? How do I know what happened?

John:

Uhhhh never mind
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Teacher:

So, the scientists involved with the development of the nuclear bomb
realized its power, its capability. They didn’t realize the after effects
of what would happen. None of them really knew that radioactive
contamination would be so harmful

Mary:

It was terrible
…
All right so, not necessary for the course ((pause)) all you need to
know are the benefits of both pros ((pauses)) and the cons of [both
fission and fusion]. What would be better to use, realistically?

Teacher:

Students
in unison:

FUSION! ↑

In Vignette 4, numerous chemistry vocabulary terms were mentioned: “high
temperature pressure”, “nuclear meltdown”, “radioactive” and “contamination” just to
name a few. Although the aim of the lesson was to differentiate between two different
types of reactions, fission and fusion, and rather than provide separate definitions for
each of the terms, the chemistry class engaged in a discourse directed around these two
terms. For instance, multiple references including film (Dark Knight Rises), historical
(World War II bombings), and current events (at the time this data was retrieved, the
nuclear meltdown in Japan had made headlines) were acknowledged. John was the first
classroom member to build off of Ariel’s comment that the temperature under high
pressure conditions “get(s) out of control”. John was able to link the nuclear reaction
phenomenon being described to the film I, Robot. The teacher then contributed by
adding another film, by stating “Like the movie Batman Rises. Same thing…”.
Ultimately the discourse surrounding fission versus fusion reactions ended with a
unanimous class agreement that the nuclear reaction of choice was “fusion”.
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Further Identifying Group Membership and Positive Self-esteem from Pre and Post
Surveys
Currently there is no survey designed to measure group identity within
classrooms. Thus, the Collective Self-Esteem Survey’s pre and post results were
adapted to determine student’s attitudes of belonging to a classroom group at a
collective rather than personal level. As it measured one’s self-esteem it also identified
the level of social positivity (positive feelings) and self-reflection upon group
memberships. Since a social or collective identity was derived from group membership,
this survey provided further insight as to student’s feelings of their chemistry class
memberships, how students viewed the social groups they belong to and self evaluation
of one’s social identity attributed to such memberships. It also provided the empirical
evidence to examine the student’s perspectives of each other and the positivity of their
collective identities in their chemistry class.
The CSES survey had 4 subscales membership self-esteem, private collective selfesteem, public collective self-esteem, and the importance of identity. The subscales of
membership and the importance to identity were most valuable to this research study.
Only 15 of the eighteen class participants volunteered to take both pre and post surveys.
The confidence scores, means and standard deviation values are identified in Appendix
D and the histograms are depicted in Appendix E. Of the paired t-test results, as shown
in Table 4.3, only question 4 (“Overall, my group memberships have very little to do
with how I feel about myself”) of the 19 survey items showed a significant
improvement; thereby group memberships in fact had a great deal to do with how
students felt about themselves.
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Table 4.3 Collective Self-esteem Survey Results of Paired T-test
Paired Differences

Mean

Std.

95% Confidence Interval

Std.

Error

of the Difference

Deviation

Mean

Lower

Upper

Sig. (2t

df

tailed)

Pair 1

-.667

2.093

.540

-1.826

.492

-1.234

14

.238

Pair 2

.333

2.690

.695

-1.157

1.823

.480

14

.639

Pair 3

-.533

1.457

.376

-1.340

.274

-1.417

14

.178

Pair 4

1.400

2.354

.608

.096

2.704

2.303

14

.037

Pair 5

-.400

1.957

.505

-1.484

.684

-.792

14

.442

Pair 6

-.133

1.959

.506

-1.218

.952

-.264

14

.796

Pair 7

.067

2.604

.672

-1.375

1.509

.099

14

.922

Pair 8

-.400

3.269

.844

-2.210

1.410

-.474

14

.643

Pair 9

-.333

1.759

.454

-1.308

.641

-.734

14

.475

Pair 10

-.333

2.469

.637

-1.701

1.034

-.523

14

.609

Pair 11

-.067

1.981

.511

-1.164

1.030

-.130

14

.898

Pair 12

-.933

3.575

.923

-2.913

1.046

-1.011

14

.329

Pair 13

-1.000

2.699

.697

-2.495

.495

-1.435

14

.173

Pair 14

.467

2.642

.682

-.997

1.930

.684

14

.505

Pair 15

-.533

1.959

.506

-1.618

.552

-1.054

14

.310

Pair 16

-1.067

2.865

.740

-2.653

.520

-1.442

14

.171

Pair 17

-1.000

1.890

.488

-2.047

.047

-2.049

14

.060

Pair 18

-1.067

2.154

.556

-2.259

.126

-1.918

14

.076

Pair 19

-.800

1.699

.439

-1.741

.141

-1.824

14

.090
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From the CSES, there was not only a change in students’ attitudes toward their
social group membership in chemistry class but also these memberships impacted their
identity. There was interplay between group membership and social identity as students
reflected on their personal and social selves. Upon gaining a sense of group
membership and solidarity, students were better able to identify with the social groups
they belonged to. For example, one of the student participants, Jacob, stated:
The whole class worked very well together and shared many things with one
another openly. My chemistry class was basically my class and I feel that is why I
had such an outstanding year. The group dynamics in chemistry class involved
more open discussions and group work rather than doing all the work silently
and alone like in other classes. I feel like my classmates and I grew extremely
close because of this chemistry class this year. (Retreived from Interview B,
2013)
This student’s comment made it clear that although it was his chemistry class, the larger
class group “shared many things” in their learning of chemistry together, because of the
“dynamics in chemistry.” Learning did not occur in isolation, but as a “whole.” Instead,
Jacob commented that he “grew extremely close” to his classmates. His group
memberships were formed in the chemistry classroom. He was not only a member of
the chemistry class but also he belonged to it. Overall, he attributed his chemistry
classroom relationships as an “outstanding year.”

Discussion and Implications
Urban schools in the United States face multiple obstacles in order to
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accommodate the needs of an increasingly diverse student population (Barton & Tobin,
2001). In addition, urban schools are often portrayed in negative ways: low student
academic achievement, lack of student participation and classroom resources etc.
(Rodriguez, 1998). As the findings of this study present, classroom group identity or
CGI initially develops once students take part in synchronous classroom interaction
rituals (such as chemistry classroom sing-a-longs and classroom clicker technology)
that promote group solidarity, positive emotional energy and classroom science
discourse within a collaborative learning environment. Hence, the processes that
influence CGI development include production of group membership and solidarity,
promotion of positive emotional energy through successful interaction rituals and
shared classroom discourse. This research also also gives rise to the definition of
classroom group identities in high school science classrooms.

Building CGI Through Group Membership and Group Solidarity
In identity research, group identity refers to “belonging to a certain group and
having a psychological attachment to that group based on a perception of shared beliefs,
feelings, interests, and ideas with other group members” (McClain, Carew, Walton &
Watts, 2009, p.474). As an extension to the McClain et al. (2009) CGI is defined as the
classroom group memberships of teacher and students in which solidarity building
interaction rituals, positive emotional energy and classroom discourse are cultivated in a
collaborative learning environment to develop a sense of belonging to science. In CGI
development more importantly, students want to be accepted members that share and
exchange knowledge, feelings, and interests with their fellow group members (teacher
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and students). For this to take place, the first step is for students to build group
solidarity within the classroom.
In doing so, the eighteen student participants allow us to consider the interaction
rituals that take place in this urban high school chemistry class not only as the necessary
building blocks for group solidarity but as the ingredients that initially forge classroom
group identity. When there is CGI, synchrony emerges. Like raising hands or
responding in unison, singing demonstrates synchronous behavior or collectively shared
behavior during the academic year. Be it picking up a chemistry review book as soon as
they enter class or coming together during class-time to sing a chemistry song with their
teacher, the students respond to each other and to their teacher in synchronous ways
when learning chemistry content. Students also frequently respond in unison together
while Michael at times is also in synchrony with the class. As is seen in the vignettes,
the students begin to develop common ways of interacting and communicating with one
another and grow more and more aware of each other’s presence in the classroom. In
this context, classroom group identity manifests itself once individuals are aware of
each other, mimic each other by repeating attitudes or behaviors and ultimately feel
attached to those classroom group members.
Along a similar vein, students are building collaborative relationships by mutually
engaging in daily chemistry classroom tasks (i.e. homework review, classroom
demonstrations) negotiating personal from collective perspectives by providing both
individual and group responses to chemistry questions and engaging in similar
classroom procedures (entering the classroom, grabbing review materials, placing
notebook binders on their desk and answering chemistry prompt questions). Here,
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students mimic procedures with each other as they focus on the same class activities.
More so they make it a point to collaborate with fellow student participants and their
teacher in order to answer questions correctly or further contribute to class discussions
with personal and applicable examples in classroom discussions.
Olitsky (2006) also claims group membership is critical for science learning
because individuals crave being part of a community, especially one that “will accept
them in order to have the incentive to develop those (science) skills” (p. 150). To better
understand learning in science and how students may better engage in science, we must
also determine the ways this relates to the social groups and communities of practice
they join and participate in (Brickhouse, Lowery & Schultz, 2000). Similarly to the
mutual focus of attention component of IRC theory, the participants contribute to the
community (the chemistry classroom) for the betterment of the entire group in CGI
development when they focus on the chemistry tasks. In this case, the betterment of the
group is providing meaningful and entertaining ways to learn the chemistry content.
Interactive class environment use of clicker technology, collective class conversations,
and use of chemistry review sessions are sample interaction rituals shown in the
chemistry classroom that provide the participants with the academic support as they
learn the chemistry content. These interaction rituals are required to be done
collectively as an entire class in order to work effectively. Subsequently, students do not
feel as much hesitation or anxiety when learning the content because the classroom
group is working together on it as a whole in which all participants are contributing.
Thereby the students and their teacher are developing positive attitudes, emotions and
behaviors to benefit the whole chemistry classroom together.
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Although an initiation response evaluation or IRE approach is found in the
vignettes as well, whereby the teacher initiates a response that will be evaluated by the
teacher, students voice their own ideas or comment on the ideas or perspectives of
others. In these instances, the chemistry information not only transfers from person to
person but also provides classroom group members with meaningful and relevant
responses that helps the students later contribute to larger classroom discussions. Thus,
in time the students and teacher are participating in a collective dialogue, which not
only demonstrates their enthusiasm to engage in the chemistry classroom discourse
practices but their willingness to share their content knowledge as a classroom group.
Since students voice their own ideas or comment on the ideas or perspectives
of others, students are able to connect to each other due to the development of the CGI.
Like the teacher, the student participants are able to coordinate their comments,
attitudes and behaviors and often deliver responses collectively and in unison because
they are not just communicating with each other but are associating science related
explanations with each other as well. Collins (2004) suggests such reinforced
interaction rituals produce positive emotional energy and group solidarity as a result.
Further, such rituals that produce enthusiastic responses are seen as successful
interaction rituals.

Building CGI through Positive Emotional Energy: Positive Collective Self-esteem
Since synchrony also feeds into positive emotional energy, or feelings of
motivation and enthusiasm when constructing CGI, feelings and emotions are critical to
establishing a sense of belonging to the social group, in this case the chemistry
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classroom (Collins, 2004). For example, changes in tone (depicted by arrows) and
overlap when speaking, pauses or interruptions, changes in volume, sequence of turns,
participants finishing each other’s sentences, students laughing in unison, giving high
fives, and timing between the ending of one participant’s utterance and beginning of
another show an classroom that is full of positive energy (Olitsky, 2006). The
vignettes showcase numerous episodes of shared student behavior including cheering
when answering a question in groups, laughing in unison, mimicking each other,
singing etc. In instances when student’s understand the material and answer a question
correctly during class discussions, the positive responses from classmates and their
teacher sets them in motion by generating even more positive classroom responses. As
Collins (2004) suggests, interaction rituals amplify emotion. These rituals thereby
stimulate participant’s responses (shown by laughter, giggling etc.) when learning the
chemistry content in positive ways and to also hold attachments to their classmates and
teacher as a collective group to which they are all each members. During the CGI
process, more and more positive experiences occur for the students, the more that they
produce positive reactions and feelings that associate them to chemistry and to each
other.
Tajfel and Turner (1992) argue that self-esteem measures collective identity. CGI
is a classroom or local level collective identity. In CGI development, positive or high
self-esteem provides chemistry students with confidence because they can communicate
positive feelings about themselves and their group members in learning chemistry. In
building a CGI, the members of the social group also achieve a sense of belonging to
both chemistry and to the chemistry class social group as is noted by the results of the
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collective self-esteem survey. The descriptive patterns of the histograms suggest
positive values of emotion, in this case, positive self-esteem amongst chemistry
students. The survey relationships between self-esteem, membership and identity not
only asserts presence of group solidarity but also suggests the participants have ties to
their chemistry social group. These ties show the positive evaluations of the group does
impact they way the social groups are seen both publically (by other non-classroom
group members) and privately (by the individual chemistry student). These associations
are valuable because the students are able to feel acceptance by their group members
when learning challenging course material like chemistry. In CGI development, if
students feel capable of having an influence on other group members in positive or
beneficial ways, then other classroom members will benefit also. This suggests that
when students generate positive self-esteem, collectively the students generate positive
feelings toward learning science because they feel capable of or have the desire to help
others succeed. As with social identity theory, success is based on the entire group, not
just the success of the individual. In turn, if the chemistry classroom group succeeds at a
task, all the individuals succeed as well.
Collective classroom success aligns to learning chemistry in positive ways,
promoting classroom participation, reducing frustration levels, and accepting
responsibility. The chemistry participants are part of solidarity building interaction
rituals that if successful, (i.e. promotes a positive response like classroom laughter)
stimulates their learning of the chemistry content and further engages them in
discussing the science content and participating during class with their chemistry
teacher. Although the chemistry students may not view each other as worthy and
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valuable group members in chemistry when the school year starts, based on the survey
results students are able to approach new situations during CGI development in a
positive and confident way. In turn, positive collective self-esteem influences the
opinions and behaviors of the group that later leads them to academic success as a
whole. Comments from the students stating the class was a “whole” that worked
together and had an “outstanding” year also connects that students share things
including successes. Success in this context is chemistry comprehension, enthusiasm
and participation in learning the science content.
Since self-esteem has a profound impact on people’s lives and academic
success, in CGI development, the more positive the self-esteem, the better the capacity
for student achievement in science. For example, when new chemistry material is
presented to participants with positive collective self-esteem, rather than exhibiting
feelings of discouragement or displaying defensive behavior, these students can instead
foster feelings of confidence, creativity, collaboration and flexibility.

Building CGI through Shared Classroom Language and Science Language
The vignettes also depict a community that exchanges content knowledge through
dialogue driven by science language. The exchange of knowledge through the use of
science terminology includes shared points of reference between the classroom
members. Moore (2007a) states that shared practices through language and discourse
are co-constructed and co-dependent in that they allow students to build knowledge of
science. During the course of CGI development, students make science relatable by
including shared points of reference between the teacher and student participants, such
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as referring to pop culture images (i.e. films like I Robot, and the Dark Knight Rises)
when learning challenging chemistry concepts (i.e. fission from fusion). Thus, CGI also
links to science discourse. Here students and their teacher communicate and voice
opinions as well as clarify scientific facts. In scientific discourse, communication was
both spoken and written. More importantly it involves methods of critical thinking,
reasoning, as well as developing the vocabulary to cohesively present ideas, information
and conclusions.
In looking at the style of language, students also develop in class jargon that
includes classroom nicknames (such as called their teacher Mr. M) for instance
referencing their teacher rather than just “mister” or his full name. This in-group
language helps to establish a CGI, because there is a rapport between Michael and his
students. Common ways to do things with the shared language, in this case using a
class nickname provides a common affiliation of the students to their teacher. As noted
in the discourse, during CGI development, the learning of science is enhanced because
the students have feelings of ease and approachability towards their teacher.
There are supplemental implications of the discourse practices noted in the
vignettes as well when developing CGI. For example, the teacher referencing the
students as future “chemists” projects the participants will soon be chemists. Using a
label like “chemists” implies that a chemistry identity may also be forming because the
group memberships are aligned to learning chemistry. The potential co construction of a
science identity suggests that multiple identities co-exist as students develop CGI.
Although not all the student participants may feel like chemists, they may still be
developing CGI in conjunction with other social identities. However, perhaps CGI may
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also serve as a pre-cursor to developing science identities because the students and
teacher are engaging in successful interaction rituals that are further associating to the
chemistry content in positive ways. More so the participants and the teacher are
negotiating ways to provide meaning and understanding to the shared chemistry
classroom experiences. Hence, there is the possibility that a science identity or more
specifically a chemistry identity may have been co-constructed as well. Especially in
the instruction of chemistry, research has suggested that chemistry students find it more
challenging than in other science subjects to predict, assess and combine new
knowledge from prior knowledge because much of the content is abstract and
mathematical in nature (Johnstone, 2010).
Yet, in the context of this study, the chemistry participants interact with both
their teacher and fellow students daily, receiving classroom rules, objectives, goals,
assignments not just during class but also before and after their chemistry class periods.
These meetings provide students with more opportunities to exchange and share the
chemistry content they are learning and further support them as they gain knowledge to
build connections to the course material and to each other as chemistry students. In
order to work efficiently and effectively together, the teacher also acts as a classroom
source that facilitates ways for students to more easily come together and learn in the
chemistry classroom not just during designated class hours. In this light, Wenger also
suggests that mutual engagement can forge positive relationships with community
members (Wenger, 2010). Thereby in the process of learning chemistry, the students
are developing a strong supportive community of practice in which there teacher is also
a member. It is these positive relationships that further forge the development of CGI
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and again, potentially other social identity constructs.

Conclusion
Over the course of the year, this chemistry class displays characteristics found in
a community of practice: students are active participants in the classroom, ask
questions, construct their knowledge, receive scaffolding from their teacher, accomplish
goals, share and exchange ideas, and modify their work collaboratively. The chemistry
teacher is also an active participant that facilitates the development of classroom group
identity in this context. Through discourse analysis, class observations, field notes and
pre/post survey scores, examples of specific high school chemistry interaction rituals
are produced as well as examples of emotional energy (positive self-esteem,
enthusiasm) that promote further motivation to learn chemistry topics in a joyful and
purposeful way.
Building from the interaction rituals and solidarity characteristics noted in this
chapter, the processes that contribute to the emergence of a collective identity in a high
school chemistry classroom are presented as a four-stage model in the following
chapter. The CGI model includes the contribution of roles and symbols that also feed
into CGI development in chemistry classrooms.
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CHAPTER V
FINDINGS

CONSTRUCTING A CLASSROOM GROUP IDENTITY MODEL

Introduction
Social identity as an ideology has suffered from conflicting representations and
definitions within the literature. The term identity in these constructs either reflects a
person’s individuality in their social groups (social identity) or the identification of
one’s self as part of a group (collective identity). Initially, Tajfel and Turner (1979)
described a social identity as a depersonalized sense of one self. Specifically,
depersonalization refers to the concept of the individual swaying away from the
perception of his or her personal sense of self and instead identify with the entire group
as to which he or she feel associated or bonded to in some way (Turner, 2002). These
feelings are based on group memberships (Crocker & Luhtanen, 1990).
In turn group memberships either create in-group or out-group categories where
members who self-categorize each other in the same way (similar interests, traits, etc.)
are considered in-group members (Tajfel & Turner, 1979). Furthermore, Tajfel and
Turner (1986) suggest that the mere action of individuals categorizing themselves into
groups also gives way for individuals to seek things that positively enhance and
differentiate from out-group members.
The idea that individuals seek things that distinguish them from others is
considered a driving force or motivation often measured as positive self-esteem (Tajfel
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& Turner, 1986). The ways to distinguish the in-group members from the out-group
members is based on the collective word choice of we instead of the I. On this account,
to maintain an in-group status, members of the in-group must achieve positive selfesteem in order to feel motivated by fellow group members.
All the same, Americans and Europeans began referencing the terms social and
collective similarly in the literature, associating social identity theory to both social and
collective identity. This caused confusion and inconsistency in the literature (Crocker &
Luhtanen, 1992). As described by Tajfel and Turner (1986), social identity not
collective identity is more aligned to the inter-personal relationships between people
and how these relationships impact a person’s individual sense of self. Especially in
cooperative groups, learning occurs via social interactions, through classroom
participation and processes of identity development because it supports academic
content and social skills (Esmonde, 2009; Lave & Wenger, 1991; Olitsky, 2006).
Wenger (2000) further suggests that knowing or competence is a type of identity. Here,
if a person knows who they are or how they want to be portrayed, it is a result of their
knowledge of the content.
Consistent with Tajfel and Turner’s (1986) interpretation of identity development
in social groups, group identities were also thrown into the mix and confusion in social
identity constructs. Generally speaking, group identity has been considered a
representation of a commonly shared identity, or in some cases an identity based on the
attachments between fellow group members (Deaux, 1996; McClain, Carew-Johnson,
Walton & Watts, 2009; Prentice, Miller & Lightdale, 1994). Since group identity places
emphasis on the group as a whole rather than the individual within the group, it is often
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times placed as a sub category of collective identity (Prentice, Miller & Lightdale,
1994).

Purpose for Developing a Classroom Group Identity Model
Currently the discussion of collective identity, specifically group identity
development or its implications has been vague or unexplored in the realms of science
education. By examining the experiences between chemistry student participants and
their chemistry teacher, this study explores the conceptualization of a classroom group
identity in high school chemistry. In order to clarify the stages and processes involved,
a model is presented in various stages that analyze the movement toward building such
a specific type of group identity within the umbrella of social identity research in
science.
As mentioned in Chapter IV, the grounded theory approach is used to interpret
emergent themes in the construction of classroom group identity in an urban high
school Regents chemistry class (Charmaz, 2000). A micro-level discourse analysis of
transcribed classroom and interview sessions identified uniformity via speech
utterances, repetition of similar words and/or synchrony in spoken words or behaviors.
Classroom observations helped record the physical interactions occurring between the
students and their teacher as well as serve as tools that provide detail of the various
physical gestures, postures, and expressions taking place in the classroom. Finally, data
collected from fifteen high school chemistry students who completed a pre and post
CSES survey is used to measure collective self-esteem. The survey data builds
additional support in defining a classroom group identity model.

100

From the data collection and analysis, a classroom group identity model is
constructed. The model is introduced in Figure 5.1 and further elaborated in the
following four stages: (a) Stage One: Establishing Collaborative Classroom Group
Dynamics and Shared Emotions; (b) Stage Two: Power Dynamics Establishing Teacher
Roles and Student Roles; (c) Stage Three: Developing Sacred Objects, Content
Knowledge and Science Discourse; and (d) Stage Four: Sense of Belonging to Science
and Completing the Model.
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Figure 5.1 The mechanisms that construct classroom group identity in high school
chemistry
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Stage One: Establishing Collaborative Classroom Group Dynamics and Shared
Emotions
For students to identify with science, Olitsky (2006) suggests that students
develop a sense of membership to their group. Through micro-analysis of student
interviews and classroom transcripts, particularly close attention is paid to the
discursive practices of the classroom as to find the ways in which actions of doing,
feeling of belonging or solidarity takes place amongst members of an urban high school
chemistry class. Discursive practices of most interest and focus include patternizations
or repetition of words, the manner in which things are said, the content, and tone in
which words are spoken and the choice of indexes or indicators that are used to label or
classify situations and interactions between Michael (pseudonym) and his chemistry
students.
Empirical evidence for group memberships and solidarity is provided by
symmetrical patterns of speech, physical gestures, synchronous behavior and positive
emotional energy. For example, during the first three months of the academic year,
these modes of synchrony are evident. The chemistry teacher initiates and continues to
facilitate the development of the CGI, not only by setting specific rules and expectations
for the students to follow but by encouraging students to interact with each other and
collaborate in student groups both in their class and lab sections. Actions as simple as
morning greetings are accompanied by physical interactions and represent a “common
way of doing things” which indexed common group affiliations (Johnstone, 2012, p.
134).
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When students find things that they can affiliate to, such as sharing interests in the
same sport, or using a common language with each other, in this case, chemistry
language, they are continually building bonds of connection (Forsyth, 2009) and
moving toward the development of a classroom group identity. Thus, the chemistry
class and lab-room settings establish a learning environment in which commonalities
were repeated and even expected.
Therefore, in Figure 5.1, the first step was to construct a collective classroom
group. Here teacher and students interact, share, and exchange knowledge, information,
and ideas amongst its members. This was determined by the students’ participation and
willingness to work in groups and share answers during class. Johnstone (2012)
attributes this to participation where “participation is a source of identity. By
recognizing the mutuality of our participation, we become part of each other” (p. 56).
Wenger (1998) suggests that participation is a process, which actively involves “doing,
talking, thinking, feeling and belonging” (p. 56). In essence, it requires the members of
this chemistry class to do work, to talk, think and express their emotions (may include
joy, excitement, confusion) while having shared experiences.
Furthermore, building toward classroom group identity (see also Chapter IV),
several interaction rituals depicting synchronous behaviors, such as punctuated
rhythmic laughter, coordinated comments in which answers are spoken in unison,
mirroring reactions from their teacher, coordinating gestures from classmates, and
changing their voice volume from low to high levels, all of which build motivational
energy over time (Collins, 2004). Additional rituals are derived from the repeated
practices in the chemistry classroom that include arriving to class early, eating breakfast
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in the classroom before class started, completing daily vocabulary lists, participating in
classroom sing along, working in peer groups, and sharing praises, jokes, interests, and
laughs between teacher/student. All of these specific and repeated actions eventually
became standard classroom rituals. This aligns to Collins interaction ritual chain theory
(2004), which states that in order to build group solidarity, students have physically
interacted with one another, share in a common mood, are assembled in the same place,
have developed boundaries that in this case only included fellow students and their
teacher, and ultimately the students have established a collective focus (Collins, 2004).
Furthermore, based on findings from the CSES surveys histogram patterns (see
Chapter IV), students revealed feelings of more positive self-esteem while in chemistry
class, which infers increased levels of motivation (Tajfel & Turner, 1979). Students not
only view themselves with more positive ratings or scores of collective self-esteem but
it was due to the value they placed on their group memberships. As described by Collins
(2004), rituals indeed create positive emotional energy (documented by classroom
observations of students’ bursts of laughter, humor, and smiles). Yet, more importantly
as defined by Collins, enthusiasm or motivation as shown by positive displays of
emotion often “denotes” solidarity. Thus, these rituals when partnered with bursts of
laughter, teasing, praise, or cheering help solidify the synchrony of the group.

Stage Two: Power Dynamics Establishing Teacher Roles and Student Roles
Maintaining group membership and group solidarity in CGI development is vital. In
turn, issues of power also come into play. Teachers generally interact in some capacity
with their students, either positively or negatively. Teachers need ways to claim their

105

membership in school classroom groups and demonstrate they are in a synchronous or
“symmetrical relationship” with other members (Johnstone, 2012, p. 130). Based on
chemistry classroom group dynamics, a symmetrical relationship is seen: Michael’s role
as a teacher exists because students exist. Tannen (1994) stated that in any relationship,
there will always be the duality of power and solidarity, and in this study, it is the
chemistry teacher and the chemistry students. Thereby teacher and students must
negotiate the interplay of power and solidarity occurring in groups. In the classroom,
the teacher has the opportunity to influence, to “frame interactions, to decide, that is,
what will be talked about in what way, and for what purpose”, to make the ultimate
decisions and to relinquish or share that power with other group members (Johnstone,
2012, p.141).
Even though these students are cooperative and participatory as shown by raised
hands bidding for the floor to ask/answer questions, Michael’s role as the chemistry
teacher was neither static nor permanent. Throughout the academic year, Michael
reminded students of procedures, how to develop their ideas, deliver instructions by
providing directives, which are typical commands of classroom teachers, such as asking
for a response from students, calling on specific students to encourage those that did not
participate in class, encouraging discussion, and repeatedly circling the classroom when
students worked on chemistry activities or problems in their groups (see Chapter IV).
Michael also rarely fumbles or stutters, so this displays his articulate powerful position,
yet also remaining aware of his position as a teacher and also aware of his limitations.
In addition, Michael has reserved multiple roles alongside that of teacher leader.
He encourages his students to be “chemists” (encourager), mediates conflict
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(harmonizer), enforces development of a classroom “system” (standards setter),
commentates on the positive and negative points of the student group
work/collaboration (group commentator), and finds ways to ensure easeful
communication and equality amongst group members (gatekeeper), as shown by his use
of classroom technology. In all of these roles, he does not force his students to learn
chemistry. Instead, he acts as a facilitator to communicate the chemistry content in a
productive and engaging way while balancing these various roles.

Stage Three: Developing Sacred Objects, Content Knowledge and Science Discourse
Third, by engaging in collective and synchronous behavior, the students are
organically building membership not only to each other as a class, but also with their
teacher. The relationship building is significant in building a classroom group identity.
Within the classroom, acts of membership and solidarity also deliver new meanings to
the objects used in these rituals. For instance, initially the student binders, orange
review books, scrub top uniforms, and reference tables may appear to be nothing but
class materials, yet over the academic year, the students came to rely on these classroom
objects as important artifacts in the science classroom (Chapter IV, Vignette 1). In time,
students’ dependency on these objects grew. These same items were also factors in the
student’s success of the chemistry course, because they were needed in order to answer
questions correctly. Durkheim’s (1965) research refers to such resources as sacred
objects and argues that symbols, specifically sacred symbols can be used to further
unify groups and form solidarity. Thus, the objects used during successful interaction
rituals evolve into symbols that represent the classroom chemistry group.
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Brown (2004) suggests that the learning of science as well as actual science
discourse provides membership into a powerful social framework in which discourse
processes reflect the discursive practices of the professional scientists. In this case, these
practices serve as ways to model the what and how for scientists, specifically in this
research for chemists. However, more so than just the what or the practices (such as
following classroom procedures, using lab equipment and chemicals properly, etc.), the
real assessment of student understanding of chemistry arises from their implementation
of science language as well as their participation in science (Olitsky, 2006). For
instance, students correctly apply specific terminology and concepts in the science
classroom and lab room. Their ability to talk scientifically signals that the students have
learned the material and are able to defend their understanding by answering follow up
questions and posing new questions. Since this classroom often used a domino effect of
conjuring responses from prior student responses (Chapter IV, Vignette 3), it required
students to build off each other’s content knowledge.
Through student participation in activities during both class and lab, I was able to
determine that students were not only engaged in the lesson but actually learning the
chemistry content through the problems they were required to solve in class, their
homework assignments, and the experiments conducted during lab sessions. Students
also participate in science debates (Chapter IV, Vignette 4). Students were engaged in a
science discourse arguing the “pros” and “cons” of nuclear energy. This requires that
students effectively apply the science language spoken during class discussions to
provide evidence for their understanding or misunderstanding.
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Stage Four: Sense of Belonging to Science and Completing the Model
The fourth component of the classroom group identity model is having a sense of
belonging. This component completes the CGI model. In this classroom’s case, the
bonds of social interaction strengthen over time if there is constant participation and
collaboration taking place. Still, it all depends on the frequency that these interactions
occur to generate rituals, roles, norms, symbols, etc. (See Figure 5.1). As shown in
Table 4.3, not all the students truly feel like chemists or take on a long-term chemist
identity, yet they did find similarities and bonds of association with fellow class
members.
For instance, Tables 5.1 and 5.2 provides the descriptive representations asked of
the eighteen student participants to identify various aspects of their school, their peers,
their friends, their teacher, and their perspectives on chemistry, science and themselves.
Note that when describing their chemistry classmates or friends, none of the students
use gender, age, and racial or cultural terminology to describe them. However, when
describing themselves out of the classroom, references to their ethnicities did manifest
(reference to being Puerto Rican and Dominican for example). Many students instead
chose very general adjectives that had no specific affiliation to social variables.
Interestingly enough, these adjectives were also very similar terms with similar
meanings such as “smart”, “intelligent”, and “intellectual” to reference competency and
efficient capability of their peers in various categories. Similar terms used to describe a
chemist also described the participants both in and out of the classroom.
More over, there were no predefined categories of social identity that showed any
division of the group memberships along gender, age or racial/ethnic lines, at least not
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any that arose in these participant’s descriptions. Here, students took on the view that
while in our chemistry class they were more focused and more intelligent than in their
other classes. As a result, there is an increase in emotional energy that associates the
student participants directly to their chemistry classroom. Certainly, many science
teachers want their students to be engaged in the course content and become critical
thinkers. Since there were no signs of associations to race, gender, ethnicity, age or
other social markers based on the participant’s self descriptions, the CGI model also
takes into consideration that social variables may indeed come into play, depending on
how the teacher or the students position themselves (Mensah, 2012). The identification
of terms like “we” or “our” is not limited to the classroom discourse alone. Instead “we”
could also make reference to multiple types of social groups that may include gender or
racial affiliations when learning and teaching science (Mensah, 2012). Ultimately social
factors should not be ruled out when describing classroom group identity because there
are no boundaries or limits to identity formation or the impact of social groups in
representations of the self at a personal or social level (Mensah, 2012; Olitsky, 2006;
Tajfel & Turner, 1986). In this case, CGI serves to bond students and their teacher
collectively as they develop a sense of belonging to high school chemistry.

Table 5.1 Excerpts from Chemistry Classroom Student Participants Descriptions of
Identity Inside and Outside of Chemistry Class
Chemistry Student’s Statements of Their Chemistry Student’s Statements of
Out of Classroom Representations
Themselves in Chemistry Class




“I’m not the prettiest person, but I have
a friendly personality and I’m smart,
creative and fun. I’m not shy and I’m
determined”



“I love science. It is a part of me”



“Hair tied, goggles on, lab coat,
focused, intellectually interested”

“Puerto Rican/Dominican, Long black



Short, fat, huge glasses, nerdy
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hair, average eight, slim, nice smile”


“ ..Just like I am now but with my brain
on science mode.”



“ I would have goggles, a lab coat,
messy, Ha”

“I think I look like a girl who has
brownish blond hair. I think I also have
brown eyes.



“Hardworking Talkative”



“Skinny, tired”



“I am a male, I look or am compared to
a person from India, I’m tall and I have
short black hair.”



“I look like what I would look like in
any other class, aloof and sometimes
concentrated.”



“I am an ardent science lover. Research
to me is super exciting. I love hands-on
experiments. “



“Scrub tops, simple light clothing”




“I look like I’m either sleeping or
distracted. I can appear confused at
times and look unprepared”

“ I may have glasses and look kind of
nerdy but will be very smart but fun”



“Tan, tall, bun and bangs, converse,
comfortable, nails painted (always)”





“I’m very smart and love school. I have
medium length dark brown curly hair. I
am short. I love to dance and play
tennis.

Wenger (1998) suggests that “engagement is a form of belonging” (p. 173). Hence, the
class develops sense of belonging to their group memberships over the nine-month
period. To further support this finding, Tables 5.1 and 5.2 capture some of the students’
comments describing if and in what ways they view themselves as chemists while in the
class/lab. The student comments compare their personal identities to their classroom
science identities. For example, the comment from a student stating “I am in science
mode” suggests that this student’s identity is connected to learning chemistry but is not
permanent. It could be switched on or off. Making the argument that classroom group
identity is a branch of collective identity at the micro scale, classroom group identities
are also temporary unless jointly reinforced by peers. Collins’ (2004) research in
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interaction ritual chain theory makes a similar claim that collective identities can easily
be lost should group members not take part in rituals that arouse emotion. As shown in
Figure 5.1, classroom group identities in science may merge with similar mechanisms
that make up interaction rituals and communities of practice as they occur in this
chemistry class. It is however unlikely that all students will continue to have science
become a part of them because it is not continuously reinforced by other social group
members.
Multiple vignettes presented in the previous chapter, depict students answering
questions in unison or expressing shared mood (laughter, giggles, etc.). The collective
response from students by unanimously reacting in the same way occurs several times
throughout class sessions and further provides evidence that students are uniformly
engaged in their chemistry class. Students respond to teacher questions, hands were
raised, eyes focused on the teacher and they were writing down notes on the topic being
covered, collectively.
Survey Data in Support of Classroom Group Identity Model
The student’s CSES data in Chapter IV also gives weight to the concept that
individuals may not only benefit from group memberships but also identify with being a
part of a collective group. Although all but one survey item shows statistical
significance, positive changes in all 4 subscales, specifically in subscale 1 (group
membership) and 4 (identity) demonstrate measurable improvements in modes of
belonging to the classroom group from the pre and post survey responses. The
descriptive frequency trends in all four subscales highlight that students collectively
improve their feelings in regards to their membership, private and public collective self-
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esteem and their identity.
In closer examination of the subscales, subscales #1 (questions 1, 5, 9, and 14)
and #4 (questions 4, 8, 12, and 16) showed the most trend differences between the pre
and post score. This infers that their importance to identity based on their memberships
and individual self perceptions changed to stronger agreement choices.
Within the social identity theory frame, the importance of group memberships
and the personal and social aspects of one’s identity were targeted. As this theory had a
limited scope, there have been numerous adaptations to social and collective identity
studies. This is measured as membership self-esteem, as noted in Chapter IV. CGI is
analyzed as a type of social identity that occurs within the classroom. It is important to
look at group memberships as it tied to individual’s social behavior and perceptions
because it expands into the participant’s interactions with their multiple social groups.
Table 5.2 Subscale Questions
Subscale Question Subscale Question
Number
1
I am a worthy member of the social groups I belong to
4
5

Overall, my group memberships have very little to do with how I
feel about myself
I feel I don’t have much to offer to the social groups I belong to.

8

The social groups I belong to are an important reflection of who I
am.

9

I am a cooperative participant in the social groups I belong to.

12

The social groups I belong to are unimportant to my sense of
what kind of a person I am.

14

I feel good about the social groups I belong to.

16

In general, belonging to social groups is an important part of my
self image.
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Table 5.3 Chemistry Student Word Descriptions in and out of the Chemistry Classroom
Best Describes Your
 Talkative(6)
 Indecisive
Chemistry Classmates
 Smart (9)
 Nice (2)
 Funny (4) Competitive (2)
 Organized
 Cooperative (3)
 Crazy (2)
 Kind
 Engaged
 Respectful
 Opinionated
 Hardworking (3)
 Confused (2)
 Focused (2)
 Intellectual
 Determined (2)
 Concentrated
 Helpful
 Different (2)
 Loud (5)
 Independent
Best Describes Classmates
When Not In Chemistry
Class

Best Describes a Chemist































Highly
Intelligent,
Funny (8)
Persistent,
Smart (4)
Helpful
Loud (11)
Weird
Cool
Respectful
Talkative (6)
Normal
Curious
Obnoxious
Awesome
Active
Intelligent (6)
Persistent
Open-minded
Patient
Determined (2)
Ethical
Professional
Chemistry
Detailed
Doctor
Focused (4)
Hardworking
Constructive/Cooperative
Interested

114















Distracting
Supportive
Outgoing (2)
Focused (3)
Corny
Noisy
Sociable
Hyper
Crazy
Unique
Honest
Good
Friendly


















Visual
Hands-on
Curious (4)
Serious
Careful
Ethical
Resourceful
Smart (6)
Creative (2)
Experimentative
Fun (2)
Diligent
Nerdy
Crazy
Earnest
Observant

Best Describes You













Smart (7)
Fun (7)
Cool
Loud
Weird (2)
Shy
Respectful
Hardworking
Outgoing (2)
Intellectual
Good











Cooperative
Curious (2)
Talkative
Observant
Ethical
Nice (2)
Organized
Intelligent
Obsessive

(#) refers to the number of study participants that used the same adjective
The Classroom Group Identity Definition
Classroom group identities or CGI in high school science classrooms are defined
as the classroom group memberships of teacher and students in which solidarity
building interaction rituals, positive emotional energy and classroom discourse are
cultivated in a collaborative learning environment to develop a sense of belonging to
science (Chapter IV, p. 86). The model constructed in Figure 5.1, a science classroom
group identity is also based on group membership and solidarity building classroom
rituals (chemistry sing-a-longs, classroom clickers, in-class chemistry demonstrations,
chemistry homework review, etc.) to later produce classroom roles (teacher as leader,
teacher as an encourager, teacher as a harmonizer, standards setter, group commentator,
and gatekeeper; students may also share in teacher roles) and classroom symbols
(reference tables, periodic table of elements, notebook binders, classroom clickers,
scrub-top uniforms, laboratory journals, lab goggles etc), which are developed between
the science teacher and his/her students.
Group identity stems from collective/social identity theories. As with other
identities that arise from social groups (gender identity, racial identity, etc.), the
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interactions must be continuous reinforced for an identity to exist or form (Collins,
2004). At this stage, classroom group identity is classified as a temporary identity
because it is reliant on group membership and face-to-face collaborative student and
teacher classroom interactions. In relation to other types of social and collective
identities, I pose that classroom group identity also includes the teacher as a social
group member who acts as a facilitator in the process of developing CGI.

Conclusion
The current definition of group identity is vague in the current literature and its
implications up to this point in time have yet to be explicitly described. Identity
development, particularly identities that are social in nature are an important outcome of
learning as we engage in communities of practice and discourse, the knowledge and
beliefs student’s gain are further influenced by these communities (Wenger, 2000). As
described in the communities of practice framework (Chapter II), members of a
community inherit a sense of self that is related to their community. However, I
extrapolate this further to make the argument that student members of a science class
community in which scientific practices are shared, interaction rituals specific to
science discourse are enhanced, and science classroom behavior holds positive
outcomes like positive collective self-esteem and motivation, CGI develops. Aligned to
Collins (2004) research, interaction rituals are the ingredients to produce group
solidarity and positive group energy (signaled as enthusiasm, joy, positive self esteem).
In qualitative research, one is also reminded that there is an interpretive stance on
the reliability and validity of the data. It is of the best intention for this research to
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triangulate the validity of the teacher’s response and the student’s responses both from
interviews and from the survey analyses. The Cronbach’s alpha for reliability of
statistical data for all four domains: membership, private collective self-esteem, public
collective self esteem and identity, has a total value of .77, which is in the same
subscale range of Luhtanen and Crocker’s (1992) report (See Appendix D).
Furthermore, there are consistencies in the employment of the CSES survey for
purposes of CGI development as well.
As outlined in the four stages of the CGI conceptual model presented in this
chapter, students engage in the discourse of their classroom scientific community and
share in its values. They form memberships in that community with the help of their
science teacher. In science subjects as traditionally demanding and intimidating as
chemistry, these students are able to form a sense of belonging to their social groups,
develop a sense of belonging to the content itself, and ultimately build upon their
knowledge and identities as science students. In the field of science education and
research, it has been found that humans possess a combination of identities making it
very difficult to determine where one identity starts and another begins (Moore, 2008).
Thus, CGI may co-exist with other types of collective or social identities including
science identities.
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CHAPTER VI
FINDINGS

EXAMINING THE CONTRIBUTIONS OF CLASSROOM GROUP IDENTITY
DEVELOPMENT IN A REGENTS CHEMISTRY CLASSROOM

Abstract
All students regardless of cultural or ethnic background strive for educational success.
In an effort to support students in urban settings, this study chronicles the cases of two
marginalized female students in a Regents Chemistry class. Science subjects, especially
chemistry, have been traditionally and historically viewed as challenging, promoting
elite status stereotypes that often alienate and hamper student’s capacity for
achievement in science. Using a conceptual lens of classroom group identity (stemming
from theories of social identity, interaction ritual, and communities of practice), a
positive change was observed in student values, perceptions, and behaviors in learning
chemistry. In a Bronx High School Chemistry class, classroom group identity
development, described as a local level social identity, influenced the construction of
student agency, classroom leadership, and trust to provide a means to encourage and
support the learning of chemistry topics.

Introduction
As females progress through secondary grades, they become less confident of
their academic skills; thus, their career aspirations are narrowed, particularly in the
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sciences (Linn & Hyde, 1989; Hill, Corbett, & St. Rose, 2010 ). Data from the National
Science Foundation (NSF, 1994) indicate that females comprise 46% of the labor force
with only 22% of scientists being female. A number of females tend to steer from
science majors, subjects or careers. A recent study reports that no significant changes
have occurred in the secondary schools at Grade 10, in terms of increasing students’
positive attitudes toward science as a subject even though constructivist and sciencetechnology-society (STS) approaches have been emphasized in science teaching
(Ebenezer & Zoller, 1993). Studies in the last two decades have shown that students
maintain a poor attitude toward science from their junior to senior high school years
(Harms, Bybee, & Yager, 1979; Hofstein & Welch, 1984; Johnstone, 2010). This is
especially true for female minority science students in urban settings (Brickhouse, 2000;
Hill, Corbett, & St. Rose, 2010).
Based on prior research, the standard science curriculum itself does not empower
students to enact their agency in culturally responsive ways (Calabrese Barton, 1998).
Thus, one interprets that a possible cause for student resistance to science content is that
students do not have a personal affiliation to the material and thereby do not see its
value. Ultimately, it is the responsibility of the teacher to “use power, influence, and
science to make decisions that effect positive social change in science classrooms”
(Moore, 2008, p. 591). Such social changes may indeed help uncover how to form
multicultural connections to scientific knowledge that may be both acquired and shared
(Bransford, Brown, & Cocking, 2000).
Much like student’s resisting the authority of the teacher, in some instances the
teacher may be just as guilty of resisting the agency of their students, by refusing to
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incorporate culturally relevant information or pedagogical techniques in his classes and
also promote the learning of chemistry to marginalized female students. Particularly in
high school chemistry, many students find it difficult to grasp the abstract concepts
presented by their instructors (Johnstone, 2010). Chemistry serves as the context to
which the CGI model is built. Not only is the chemistry subject matter itself a core
course that prepares students for college but like most physical sciences, it is often
considered a challenging field of study reserved for predominately white, male and
socioeconomically privileged individuals (Johnstone, 2010; Lemke, 1990; Olitsky,
2006). Since the 1960s chemistry has been viewed as an overwhelming and challenging
field of study (Johnstone, 2010). Adding to this problem, the unfortunate stigma often
associated to urban students is they are individuals who are “uninterested in school,
difficult to teach, and unable to do well in challenging academic subjects” (Emdin,
2010, p. 2). Thus, the challenges that face urban students not only include their social
exclusion or marginalization, as found by public stereotypes, but also challenges in
attempting to affiliate to a subject matter like chemistry that is labeled a daunting
science (Hinckley, 2010). The question that may be posed in such instances is what has
led many students in the United States to place such fear and contempt for learning
chemistry?
Based on the literature, the answer is likely to begin within the history and
tradition of science education (Hinckley, 2010; Johnstone, 2010). After the Soviet
Union beat the U.S. into space with the launch of Sputnik I in 1957, a great deal of
pressure was placed on revolutionizing science curriculum, the reason being to
effectively compete with our international counterparts. As part of the reform efforts,
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the National Science Foundation (NSF) funded two programs to improve chemistry
education in high schools across the nation: The Chemical Bond Approach or CBA and
the Chemical Education Material Study or CHEMStudy (Hinckley, 2010). Both
programs placed more emphasis on problem solving, embedding theoretical and
mathematical principles, and instilling experiential laboratories. However, rather than
enhance the curriculum set in place to prepare for college training, the reform efforts
compounded the amount of work to account for the increase of theoretical information,
impacting both the teaching and learning of the material. Johnstone (2010) suggests this
is due to an “information overload” for students (p.22). In fact, chemistry students
continue to feel disheartened and detached from the chemistry content, viewing it as
irrelevant (Hinckley, 2010; Johnstone, 2010). The ultimate truth is that chemistry is not
only relevant to global issues at the environmental, technological and medical levels but
a vital component of individual’s daily lives (i.e. nutrition, energy, fuel etc.). Along a
similar vein, it is important to further generate the interest and accessibility to learning
chemistry content and re-invigorate the enthusiasm of this field of study, even though
the curriculum may require staunch revisions as well (Johnstone, 2010).
This chapter suggests how perceptions of chemistry change for two marginalized
female students and how the dynamics between teacher and student change upon
developing classroom group identities in science.

Theoretical Framework
Classroom Group Identity
Identity is central to most social learning theories (Wenger, 1998). Within the
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frame of social identity theory, group identity in particular has largely been seen as an
abstract course of study (Deaux, 1996). Consequently, little current research has
documented group identity development and no current research explicitly represents
group identity within the science classroom and its ties to student learning of science.
Specifically, most past research describes group identity or group identification as a
person’s sense of self upon gaining membership and attachment to a specific group who
shares in similar beliefs, feelings or interests (Gurin, Miller & Gurn, 1980; Conover,
1988, Chong & Rogers, 2005; Garcia Bedolla, 2005; Jackman & Jackman, 1973;
Miller, Gurin, Gurn, & Oksana, 1981).
Classroom group identities or CGI in high school science classrooms are defined
as the classroom group memberships of teacher and students in which solidarity
building interaction rituals, positive emotional energy and classroom discourse are
cultivated in a collaborative learning environment to develop a sense of belonging to
science (Chapter IV, p. 86). Ultimately like other social identities, CGI is a temporary
identity because it is dependent on continuous interactions (Collins, 2004). In this case,
the interactions are between teacher and student within a small and collaborative
classroom environment, which in time may produce a sense of belonging to science.
This sense of belonging references both a strong affiliation to the learning of science
and to pursuing science careers. A sense of belonging is drawn from students’ own
science classroom experiences and serves the potential for students to later develop
long-term science identities. Here, what is fundamentally different in this identity
domain than with other social identities is an emphasis on the collective group of both
science teacher and science students (i.e. science teacher and fellow students within the
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context of a science classroom). This view serves as an extension on the framework of
communities of practice in that such communities in which specific practices are shared
with members (Wenger, 1998).

Classroom Group Identity Theoretical Grounding
The concept of classroom group identity threads together elements of social
identity theory, interaction ritual chain theory and the communities of practice
frameworks. Wenger (1998) describes identity in a community of practice as
“a layering of events of participation and reification by which our experience and
its social interpretation inform each other. As we encounter our effects on the
world and develop our relations with others, these layers build upon each other to
produce our identity as a very complex interweaving of participative experience
and reflective projections” ( p. 151).
The key words emphasized here are ‘participation’, ‘experience’ and ‘develop.’
Based on Wenger’s (1998) theory, individuals form memberships in various groups and
develop new knowledge and experiences to ultimately change perceptions of
themselves and the world they live in. Individuals in a community of practice care about
their shared domain, which in turn creates a type of identity. However, it is not
necessarily an identity that belongs to the group. It rests within the participant’s
individual identity as well. Wenger suggests that communities of practice serve as a
type of home structure in which identities are developed. The classroom that displays
strong bonds of participation, communication and collaboration where students are
engaged, will ultimately have individuals with a shared identity (Wenger, 1998). This is
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derived from the common feelings, interests, and ideas shared with their group
members.
Common mood or feelings, interests and ideas amongst group members in a
collaborating community of practice also tie into the development of group solidarity or
“feeling of membership” (Collins, 2004, p. 49). Feelings of membership are produced
via interaction ritual chains or a series of person-to-person interactions that produce
feelings of confidence and motivation (often referred to as positive emotional energy or
EE) and also produce symbols that relate to and represent the group (Collins, 2004).
As there is a great deal of overlap in both communities of practice and interaction
ritual chain frameworks, this study extrapolates the research to include both frames into
the discussion of learning and teaching practices in high school chemistry. The claim
that is presented in the chapter suggests if individuals develop a classroom group
identity, they have developed a sense of belonging to the classroom group (chemistry
students and teacher) and to the process of learning or in this case, to the learning of
chemistry. Communities of practice are composed of individuals that base their
membership on similarities that distinguish members from other individuals (Wenger,
1998).
Separately, the new knowledge one gains while participating in such group
memberships produces an identity associated to that group (Olitsky, 2006). This also
aligns to Wenger’s (1998) claim that communities of practice develop an identity that is
associated to members of the group. Thus, I suggest that the identity derived within the
group has a specific course of development that includes components of the community
of practice and interaction ritual chain theories (see Figure 5.1). These principles are
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described in this paper.

Micro Scale Collective Identity
Upon establishing membership in the group where students are active participants,
in time they form roles and rituals that may be specific to that class (see Chapter IV,
Table 4.1). Most teachers fulfill their “role” as a classroom leader, in which he/she
guides solidarity by facilitating instruction of the science content (Olitsky, 2006).
Guidance of solidarity may include encouraging all students to take part in the class and
to drive an understanding of the content. Since students are spending a great deal of
time together every day and in close social proximity with each other, it is important to
make use of this time efficiently. It is critical that the teacher take initiative to engage in
various ways with the students who are coming from their own outside group
memberships (Olitsky, 2006). By making the decision to structure the classroom as one
single collectively functioning unit, this allows the teacher to maintain his/her
traditional role as teacher but also be part of this local level social classroom group. I
refer to this as micro scale or a collective identity at the micro level because it is a small
isolated social group. Thereby when I refer to micro level in the context of this study, I
am referring to the chemistry classroom. The identity is classified as collective because
it is based on interactions occurring in the science classroom, but it is micro level in that
it is a specific type of social environment in which the interactions are continuous
events taking place within the confines of that classroom and its members.
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Research Questions
Expanding upon the conceptual framework of classroom group identity, the
questions shown below were addressed to describe the influences of a classroom group
identity in promoting student engagement and agency to minority students in an urban
high school chemistry class. The following research questions were addressed via
researcher reflections, class survey, interview transcripts, classroom observations and
classroom transcripts of two marginalized female students:
• How does the development of classroom group identities (CGIs) contribute to
the teaching and learning of chemistry concepts in an urban high school
setting?
• In what ways does the development of classroom group identities impact
marginalized students’ perceptions of chemistry and science as a field of
study?

Method
Grounded Theory Case Study
It was noted that the theory of classroom group identity is emergent, grounded
upon the data collected (See Chapter V). This research focuses on work that began with
an in depth view of an urban high school chemistry classroom and its collective
participants engaging in a community of practice. Although grounded theory provides
insight and creative alternatives to prior research, as described by Lehmann (2010),
grounded theory may be quite closely aligned to case studies. In fact, an “amalgam of
grounded theory and case research should be as capable of producing good theory as its
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traditional counterparts on their own” (p. 58). Tradition aside, this research followed a
grounded theory case study approach, in which a theory is grounded in the context of
case study research. Yin (1994) suggests that case studies provide holistic and
enlightening perspectives of true to life situations. As such, this work began by
extensively observing a White teacher and fifteen student participants. The teacherstudent interaction composed a bounded system to better identify the shared behaviors,
attitudes and language of a social group. The researcher was also immersed in the
daily classroom rituals for the full school year.
In order to take account the issue of teaching and learning and student
engagement in chemistry, as the researcher I also incorporated ethnographic approaches
in the collection and development of the case. As this work extends to provide
insightful implications for interaction rituals (IRs) and the influence of a classroom
group identity development, an emphasis on discourse and interaction was critical.

Setting
This research study took place in a Regents aligned chemistry classroom at a small
public school in New York City. For the purposes of this research, the school was
given a pseudonym, Bronx NYC High School. The Regents simply refers to the state
level examination mandated by the New York State Board of Regents held in various
content areas. The research was conducted over the entire academic year (2012-2013) in
both a chemistry class and laboratory component in which students met once every day.
The mission of the school is to provide a safe, learning environment for its students
while also promoting a professional sense of community. This was exemplified since
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students were required to wear scrub top uniforms all day everyday. Most of the
student population was made up of Latina/Latino and Black ethnicities, but unlike many
New York City high schools, nearly 90% of Bronx NYC High School were
predominantly female. The classroom was ethnically diverse and primarily female. The
class cohort itself was comprised of 24 students. To explore the influence of CGI and
IRs, the teacher and two focus group students serve as the cases.

Participants
The participants of this investigation were two tenth grade female chemistry
students referred to as Ariel and Simone (both pseudonyms). These participants were
chosen based on their perfect class attendance and frequent participation in answering
questions during chemistry class. Since the participants would be discussing opinions
and information regarding their fellow chemistry class members in focus groups, it was
required that students show characteristics of diligence, maturity, and reliability.
Thereby for the purposes of this research, the cases of Ariel and Simone were
highlighted.
Michael (pseudonym) was Ariel and Simone’s chemistry teacher. He is a White
male teacher in his twenties. He has lived in New York State all his life and attended
graduate school for his master’s in education and chemistry also in New York State.
This was his second year teaching chemistry at this same high school and taught four
separate chemistry classes five days a week to various cohorts of 24-30 students: two
courses of 10th grade (regents and non-regents) and two courses of 11th grade (regents
and non- regents). Although Michael was an active participant in the study, his case
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helped to compare with those of the focus group members.

Data Collection and Analysis
Multiple data sources were collected and analyzed for this study. They
included two semi-structured interviews, multiple mini interviews (informal quick one
on one interviews), audiotape transcripts, weekly classroom observations and researcher
field notes spanning from September 2012 to June 2013. The primary data to construct
the cases of Ariel and Simone came from focus group interviews. The focus groups met
collectively throughout the year and interviewed three separate times. The focus group
members were interviewed continuously throughout the year identifying interactions
among interviewees both to give more information on this smaller social group as well
as individual interviews to also determine how these students identify themselves on
their own terms.
As an outside member entering the classroom’s social setting, it was not my goal
to act as a full classroom participant. Thus, I placed the focus of the research on
observation of the focus group members during their lab and class time periods.
However, I played a role in assisting in various classroom laboratory activities that
required supervision, guidance and hands-on demonstrations.
A total of three interviews conducted with the chemistry teacher were also used to
triangulate the evidence. The focus group and teacher interviews were audio recorded,
transcribed and coded for common themes related to the research questions. From the
classroom audiotapes, various vignettes were analyzed via micro discourse analysis of
the conversations, the synchrony patterns (laughing, answering in unison), and
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asynchrony (long pauses, unrelated comments, interruptions). The pitch and tonal
changes were analyzed using Garage Band software from Apple. Any synchrony
patterns noted also looked at symmetry of student behavior, i.e. simultaneously raised
hand, same words spoken etc. The audio data was compared to the researcher’s field
notes. The field notes included descriptions of the student’s physical movements and
gestures that accompanied their classroom conversations.
An adapted Science Identity survey entitled “Is Science Me” was also distributed
to the two participants in September 2012 and June 2013. The Is Science Me survey
tool was initially developed to study an ethnically and socioeconomically diverse group
of high school students’ attitudes toward science and science careers. The original
instrument included 36 items with a four-point likert scale. For the purposes of this
research, the pre and post surveys were adapted to include only 30 selected items,
targeting themes of Chemistry rather than just general science (see Appendix C). As this
study was based on emergent data, the data was analyzed using SPSS software to
deliver descriptive statistics, which provided graphical and numerical summaries about
the collected samples. For further comparative purposes, survey data was also collected
from all eighteen-student participants; the number of students who completed consent
forms.

Findings
Through the focus group case studies, it was determined that the teacher’s
practices and classroom involvement deeply influenced both Ariel and Simone’s
engagement, participation and their pursuit of classroom leadership, while also attaining
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classroom group identities as student chemists. Based on their responses and
involvement in the chemistry classroom and lab setting, the student participants helped
to unearth the processes that influenced the development of a classroom group identity
in Regents chemistry. This meant that the focus group students and their chemistry
cohort underwent a multiple stage process in which they formed memberships, roles,
rituals, symbols, solidarity, expressed evidence of content knowledge and belonging to
the learning of science (see Chapter V).
The two cases are described in detail. These two girls started out merely as
classmates, but by the end of the year changed their perceptions of science and each
other. Based on the micro level analysis, or face-to-face encounters, this enabled a
better understanding of the teaching and learning of chemistry. Both students
demonstrated increased levels of student engagement and participation during class and
lab.

The Case of Ariel
At only fifteen years old, Ariel is a very mature teenager who presented
characteristics of poise and care. Having emigrated from Puerto Rico to the United
States, she lived in the Bronx with her family. She automatically stood out in class not
because of her very light white complexion or long brown hair but due to her relatively
quiet and timid demeanor. This appeared rare for the lively chemistry classroom. In fact
she was only one of six students who began attending the first period chemistry class a
half an hour early at the start of school. This pre-class time was spent asking questions
about the previous night’s homework or reviewing the past lesson’s topics. While most
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of the other early attendees asked each other questions and reviewed in small groups
together, Ariel sat alone and did not participate in the conversation unless the teacher
asked her to contribute. At these times, Ariel was attentive to the teacher’s detailed
descriptions of the homework problems and watched her peers interact in the center of
the classroom while she copied down notes the chemistry teacher, Michael, wrote on
the board.
During the initial two months of my observations I noticed how shy she appeared
to be with her classmates, rarely talking to any of the students seated next to her either
before or after the start of class. She often entered the classroom only greeting the
teacher, then taking a seat at her desk and getting up to grab the chemistry review books
located at the front of the classroom, then return to her desk with her face held down.
Separately, the interesting aspect of her classroom behavior was her level of
participation during the actual class period. What initially struck me from my very first
observation day was that she was the only student who raised her hand to every
question the teacher posed. Although it seemed she preferred to work alone, the fact that
she attended class early and was involved in classroom discussions directed by the
teacher suggested that there was a desire to join and participate with her classmates.
Since she was arriving early and often volunteered to help Michael co-teach, this
required her to go to the board and write down and describe the reasoning in detail
behind her choice or answer. I was unsure if this was merely an aspect of her
personality, wanting to perhaps “show-off” her knowledge or if she simply wished to
answer questions and share her knowledge with the class.
When I asked her about this situation particularly if she helped her classmates
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both in and out of class, she stated, “yea, if someone asks for help and I understand the
topic greatly I will help.” Thus, even though she would readily help, she required the
confidence in actually knowing the content before providing the help. Science content
knowledge was crucial for her to help her social group. This became a common theme I
noticed in her responses and actions in both class and lab. In order for Ariel to take the
steps to collaborate or even participate in her class groups, she often had to feel
confident in knowing the material. She chose words to describe her learning in the
classroom as “knowledgeable”, “noticed”, “interest”, “helping”, “trying”, but then
ultimately restricted her level of help or preparation. For instance, when I followed up
the previous question asking:
Researcher:

When you are in your classes, do you tend to compete with your
fellow classmates or do you try to help them out?

Ariel:

Unless there is a competition assignment Mr. M may have
assigned, I try to help my classmates.

This statement alone was incredibly revealing during these initial observations and
interviews. The competition assignment that Ariel was referring to was simply
homework questions assigned as chemistry homework free passes. These may also be
used as points for the weekly Friday exams. Every student had a chance to win these
passes, which were considered honorable class prizes, emphasis was placed as them as a
sacred classroom objects. She restricted the degree to which she was willing to help her
classmates in an effort to remain a top student and be recognized as such.
During the first month of observation in the chemistry classroom, Ariel was a
floater group member--collaborating and participating in-group work only when her
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teacher requested it and thereby further developing her own personal identity in
isolation rather than collectively as a group. She did not resist helping her colleagues
unless she felt unable or unqualified to do so, but depending on the circumstance,
limited her involvement to further herself academically as well as her accomplishments.
During this time she was a borderline collaborator in which she helped her peers but
only on select occasions. However, by mid October her instructor gave her a great deal
of classroom responsibility as shown in the following vignette:
Teacher:

Now Ariel, you know how we do this right? You do just like
how I do where you have to basically

Student:

Teach us

Teacher:

So get information from everyone else. So Ariel doesn’t have to
do anything but write your answers on the board so...
((pause))

Ariel:

Does anyone know how many grams are in the atom of this?

Student:

Five

Ariel:

And what do you do then?

Teacher:

Why do you multiply by a half twice?

Student:

Cause it’s two atoms

Teacher:

Cause its two atoms. Yup so Ariel just draw arrows from the 2’s
to the two half-lives that way they know why you did that. Like
arrows from the two on to two half-lives there to the halves so
they can see yeah....that’s why we are dividing by a half twice.
So can anyone tell me what the answer would be here?

Student:

Five

Teacher:

It would be five grams, yeah. So once you divided by or
multiplied by a half is ten and then ten multiplied by a half is
five. Thank you Ariel. Golf clap... everybody.
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As shown in the above vignette, the teacher provided Ariel with a co-teacher
role. Although the teacher was guiding the lesson she was there to assist him. Coteaching became a common occurrence in this classroom. This acted as a motivator for
Ariel to share her knowledge and to feel part of the class. The teacher was the
facilitator. When discussing his decision for choosing Ariel to be co-teacher, he
attributed this as a way to promote student leaders in the classroom and for students to
help other students gain confidence and interest in chemistry. In Ariel’s case, the
teacher as well as the entire class assigned her a role as co-teacher. This role also
provided teacher status but was also encouraged. The “golf clap” or quiet applause
shown in the vignette above represented a collective ritual in which all students were
required to engage in praise and acknowledge Ariel’s class participation. It was vital
that Ariel felt included and Michael as the teacher made it a point to further support
Ariel.
Ariel began to feel socially accountable as her teacher began to have expectations
of her being the co-teacher and providing extra student support for her peers on a
regular basis. In return, she was publically praised by her teacher and classmates within
the classroom, either by golf clap applause when answering a question correctly or
verbal thank you’s from the teacher and the class. Following these moments, Ariel
began to smile more in class and became far more social, especially with the other
members of the focus group. Rather than sit alone during the pre-class time period,
Ariel joined others at their desks, especially the other two female focus group members
as they sat, ate breakfast together, sang pop culture songs, and at times “allowed” the
girls to comb her hair. Her personal space was no longer in isolation either in her
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learning or in her social field.
More so, based on her more active social behaviors she felt engaged in the
chemistry classroom because she had become an active class participant. When I asked
about her opinions of her chemistry class, she often stated it was her favorite class. The
reason was attributed to her peers and her teacher’s enthusiasm and professionalism
included in the classroom. To her, the chemistry teacher’s enthusiasm became her
enthusiasm and this trickled down to the rest of the class. She described this in detail
stating:
Ariel:

I feel like my classroom experience in chemistry is fun, Mr. M
shows us interesting demonstrations and he teaches properly.
Such as he explains greatly and doesn’t just say ‘read this, it’ll
be on tomorrow’s exam….Every other kind of science except
for anatomy I was just like ehhhhh-ick and now that I have
chemistry with Mr. M, I feel like I grew like a great bond
towards chemistry. It’s really weird but I really love this class. I
love coming to it everyday. So I’d have to say like um anatomy
and chemistry are the only two like sciences classes I like.

Researcher:

Which is interesting too because to be a doctor you have to like
chemistry. They have organic… and chemistry. So you are
gonna be in good shape.

Ariel:

Hopefully

Researcher:

So you say like a bond… it’s like you have this faith in this
class. Where do you think that comes from?

Ariel:

I think not just like the way I see it because like you can make
all these different things just by looking at these elements and
but also the way Mr. M teaches me because like last year I had a
biology teacher I was just there like, whatever until anatomy
came along I was just like, I like this! Everything else is just like
all right whatever.

As a marginalized student, Ariel often viewed herself as smart but also lazy. She
stated that school came easily to her; thus, she needed to find inspiration and excitement
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to entice her to attend school. Although it seemed “weird” or unlikely that a student
could actually like or enjoy chemistry, it was even more unlikely that a student feel a
“great bond towards chemistry.” Over the course of the year, her thoughts on chemistry
intensified directly relating her success as the co-teacher in the chemistry. This
weirdness provided another way to connect to Michael’s own “different personality.”
As Ariel stated, “he’s unique out of all of them”:
Researcher:

In general, do you think if you had a different teacher it would
be just as effective?

Ariel:

I think it is the way he teaches. Cause I’ve had other teachers
like for science and they weren’t engaged in the class like he is.

Researcher:

Engaged?

Ariel:

Yeah, like he’s in it! He’s really into it. Yeah. He loves his job
kind of thing…..

Researcher:

That’s awesome. So your other science teachers are pretty
effective you think or does he stand out?

Ariel:

I think he stands out

Researcher:

Really? (How)

Ariel:

‘Cause he goes at a pace where we all know how to go and like
he gets to know the students even if he’s not in the class. Like
the other week, like a couple weeks ago I brought my
skateboard and he like was talking to me about that like his
skateboard ((laugher))

At this point, Ariel also attributed much of her increased enthusiasm and
engagement to the chemistry teacher because she could relate to him. Even more so, the
solidarity building rituals that Michael included in the chemistry classroom with Ariel
had cultural relevancy. Although she thought the class sing-a-longs were “corny” she
valued her teacher for not being like others. His difference or what made him “stand

137

out” was exactly what made him most effective as a teacher and more relatable.
By December, Ariel no longer mentioned classroom competition as a means to
block her fellow class members from excelling. Instead she stated that although she
might feel competitive about grades, “the competition is good sometimes but like when
it comes to the bottom of it we are all here for each other.” Ariel, as part of the
classroom group identity no longer removed herself from the classroom group. She was
no longer confined to a role as student learner, sitting quietly, alone, with her head
down. She instead referred to her classmates as “there for each other” and had become
an integral part of the classroom. Thus, she changed her level of classroom participation
and also made it a point to state she was there to help her friends and fellow class cohort
members learn the content.
I became more interested in learning about Ariel’s personal background and what
further drew her to this “great bond” or association to chemistry that she had previously
described. In discussing her future interests, she mentioned:
Ever since I was like 5 or 6, I’ve always said I wanted to be a doctor and then it
was probably about 9, 10 when I started saying I want to be this specific doctor
(childhood trauma general surgeon).
When I asked why so specific she said she had always loved science but was even more
intrigued when starting to watch the TV show Grey’s Anatomy. The most revealing
answer she gave me when I asked about her relationship to chemistry was presented in
our mid-year interview:
Researcher:

Do you think of yourself as a chemist when you are in chemistry
class or chem lab?

Ariel:

Not really but given the name I would consider myself more of a
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student chemist.
Although Ariel claimed that since she was 5 years old, she felt a sense of
belonging to science, she did not state that she felt a sense of belonging in her past
science classes, like anatomy and biology. Regardless of her past interest in science and
her current role as chemistry co-teacher, she did not feel like a chemist-- but a “student
chemist.”

The Case of Simone
Eight months ago, Simone moved from Jamaica to the Bronx, where she started
an entirely new chapter in her adolescent life. She described the move to the United
States and more specifically, the move to her new high school as a “migration.” Simone
found herself in a period of a transition during her freshman year, having missed over
three months of school and not only being thrust into a new school culture but a new
culture altogether.
Simone started her sophomore year with a strong perspective on her life and her
future goals. Before delving into her perspectives on chemistry in her urban Bronx high
school, it became evident that her cultural background may have consciously or
unconsciously played a role in her life both in and out of the classroom. For instance,
she began an interview discussing her family background, gender, and ethnicity:
I grew up around my large family consisting of old and young and they’ve had a
major impact on the student and person I am today. My parents are loving and
encouraging in everything I do and always want to be involved in my life. I love
learning different languages and how people with these languages interpret
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different things and would like to major in many languages in the future. I think
your race and gender does have an impact on who you are but not how far you
can go or achieve in life. Being Jamaican, I am proud of my ethnicity and
ancestors and unconsciously my ethnicity does round out who I am and how I
behave.
Because of her passion for learning and studying, the need to fulfill a hunger was built
from a foundation rooted in her family’s culture and from family support, which
enhanced her ability to embrace her own individual sense of self. Simone did not place
any limits on her own potential or those of others by suggesting that “race and gender”
at least in her opinion do not impact one’s future ambitions or in this case, her own life
goals. She stated that even though she was female, a minority and an immigrant, these
identities did not determine her future capabilities, nor should it for anyone else.
Simone placed her own achievements on what she was determined to do and by doing
so, defined a proud sense of her personal identity or sense of individual self.
Channeling into her personal views I was unsure on what her overall perceptions
of scientists were. In order to better ground an understanding on Simone’s opinions of
science, chemistry and in particular, her chemistry class, I initially asked her questions
adapted from the “Is Science Me” Survey, which was a published tool developed to
identify student’s interest or lack their of in science subjects or careers. Her responses
indicated that although she strongly enjoyed science and viewed her chemistry
classroom as a social field, her portrayals of professional scientists were not as defined.
Instead she considered scientists as men and women who do not work in teams, did not
collaborate, and often worked alone. Although most of her school friends liked science,
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they did not think chemistry or science in general was “cool.” Even more so, Simone
did not have any close friends in her chemistry class and referred to herself as “unique.”
Despite these revelations during our early interviews, Simone was always
incredibly positive and happy, often times laughing and smiling during our
conversations and during class-time. Not once did her class performance in chemistry or
lab or her classroom participatory behavior ever display her as being withdrawn or
anxious. This was evident by her physical stance and face-to-face encounters with her
peers. She frequently arrived to class at 7:30 am, over twenty minutes before it
officially began, asking questions for further detail on either an entire chemistry topic or
an assignment. Each pre-class session presented a similar pattern: Simone entered class,
took a seat at her desk, opened her back-pack, took out her binder, then took out the
chemistry reference tables, and sat at her desk. Once at her desk, Simone asked a
question she found to be confusing on the previous night’s homework. For instance, in
the vignette presented below, there was a discussion about density of various metals
including Copper, Iron and Aluminum. Simone expressed her confusion and asked for
further clarification and help from her teacher:
Teacher:

So if you look at copper what would be the last sentence of that
reading?

Simone:

Is it, the density of copper is 3.3 times? Oh ↑

Teacher:

So which one is heavier?

Simone:

Copper

Teacher:

Yeah!

Simone:

Oh ↑
((short break))
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Teacher:

The density one was a little confusing but then they tell you to
use Table S

Simone:

Yes!

Teacher:

But you figured it out

Simone:

The only thing was that I was using Table S but not to find
density. I just wanted to know the name of an element but I
didn’t realize density was there.

This pre-class time became her repeated routine. In this 30-second vignette, micro
level analysis of the volume increasing upon her understanding the differences in the
element’s densities, she expressed her understanding with a positively reinforced reply.
Simone described herself as “shy” and “unique” yet her behaviors and micro level
encounters suggested she was an inclusive class participant. For instance, she was very
gestural and expressive, often using her hands to better describe a diagram or model an
example from a textbook when answering a question from a classroom group member.
While having these micro level face-to-face interactions with her fellow classmates, she
also engaged in dialogue that included science content but stayed true to sharing her
understanding and knowledge of science. She would often use her arms and hands as
signals, not only when attempting to be more demonstrative in class to explain the
reasoning behind her answer, but also to raise her hand to answer a question. Since
positive or negative emotions were embedded in gestures, speech, rituals or other
physical cues, Simone displayed a positive emotional response shown by repeated
words like “oh” and “yes,” which not only showed her accordance to the example but
also expressed her interest level upon solving the problem. The speech intensity
conveyed Simone’s alignment to understanding and learning the content in further
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detail. This exemplified an emotional experience in which Simone showed enthusiasm
upon being able to solve the homework assignment correctly. She would often cheer
when an experiment was successful and in many cases she would dance after receiving
an above average score on a test. It was these positive responses that complemented her
enthusiasm for the chemistry subject matter as well as identifying how much she
enjoyed herself when learning chemistry, often times repeating how much she “loved
science” and how much she “loved this class.”
Others also recognized Simone as a student who “loved” science. Specifically,
Simone was often referred to by her teacher as an individual that was “really good at
helping out” and even “tutoring one of the students in my (his) third period class and
that girl’s grade has sky rocketed.” In fact, Michael had established an incentive
program in which students of varying abilities were paired off and asked to help “tutor”
others who may require more assistance. Michael had even attributed the success of his
struggling third period student was due to Simone’s tutoring. Although it was difficult
to say where the true success fell, the important aspect noted was that Simone expressed
leadership skills that were acknowledged, appreciated, and applauded by her chemistry
teacher. Interestingly enough, the acknowledgement she received from her teacher was
reciprocated. In fact like Ariel, she attributed a great deal of her interest in chemistry
back to him:
Simone:

I think he stands out compared to all our teachers. He’s really
effective. He’s a really good teacher.

Researcher:

Really?

Simone:

Not saying that the others are bad but I don’t know like how he
approaches it. It’s like you actually understand what you are
doing.
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Researcher:

So do you think it helps to have that kind of a group structure?

Simone:

Yes, so you can hear like what you are trying to say from
different perspectives… Yeah and he’s the only teacher I know
that can associate chemistry with songs. I did not know that. I’m
sorry, I didn’t.
((laughter))
I was very shocked. I was very shocked. He was like oh I have a
song for you and I was like what song. Is it about chemistry? Of
course it is about chemistry.
((laughter))

Simone:

Simone:

I was like oh, ok.

Researcher:

But that’s good

Simone:

Then he tried to sing.
((laughter))

Simone described her teacher’s methods as creative and effective in his approach
to teaching chemistry. Simone appreciated his methods expressed as repeated laughter.
Furthermore she referred to her teacher’s action of including singing during class as an
“effective” tool that she had never been previously exposed to, especially since she later
told me she was an avid singer.
Further analyzing the chemistry class learning environment, I asked Simone if she
ever felt like a chemist during class-time or lab. Her response revealed: “I feel like an
awesome scientist when I’m in chemistry class and lab.” I followed this by asking her to
describe a representation of her science identity, or what she thought her science
identity was as it was developing in the classroom. Rather than ask for clarification on
what I meant by science identity or provide an illustration or physical description on the
paper I provided her, she simply stated, “I love science. It’s a part of me.” Unlike Ariel
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who used the phrase “student chemist” when asked the same question, Simone had
presented a macro level social identity, referring to herself as a “scientist” rather than as
a chemist, student chemist, or otherwise. In this case, this generalization of a more
macro level social identity suggested that Simone had already begun identifying herself
as an individual with an identity that included science. As a result, Simone identified
with science and more so it had already become “a part” of her.
By January, I had a follow up interview with Simone. At that point in time I asked
Simone if she had always loved science. It was a question I had not thought to ask
sooner. To my surprise, she said no:
In 5 grade and I started like understanding about it [science]. That’s when I got
th

really deeply introduced to biology. So that’s when and I understood it and I
understood how this relates to that. I don’t know. I started liking it. It just got
easy… and it was like ohhh cool. Pretty awesome.
Here, the exposure to biology and her comprehension of the content grew as a gateway
to liking biology and learning about it. In turn, she expressed her confusion of not
exactly knowing why but simultaneously having a revelation that once she could
actually understand various science relationships i.e. “how this relates to that,” it made
understanding science all that more simple, exciting and “awesome” to learn.
I continued to observe Simone over the next few months and noticed she interacted
with more students in both the classroom and lab-room spaces. Her classmates often
asked for her to join their groups and help them conduct their experiments, but at times,
Simone often asked her classmates for help as well. This also supported her earlier
comment that having a group structure in class helped present multiple perspectives in
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learning new course material. Thereby not only did she garner the respect from her
peers but in turn, she learned from her classmates too.
By the end of the school year, Simone was asked the same “Is Science Me”
questions regarding her views on science, on scientists, and her group memberships.
Although her final perceptions largely remained the same, she no longer thought
scientists worked by themselves. In fact she strongly disagreed with her previous choice
and also changed her opinion on her friendships. Rather than stating none of her closest
friends were in chemistry she responded that not only were many of her closest friends
in her chemistry class but that she met many of her closest friends during her chemistry
class. These were drastic differences from her responses in October.
During our last interview, the survey answers confirmed change in perception
when I asked Simone to summarize her chemistry class experience. She responded:
This year was my first time doing chemistry and honestly I’d do it all over
again. My chemistry class was fun informative, crazy and definitely interactive.
My teacher’s teaching method was very effective and made chemistry seem
easier than I thought... Chemistry class sort of forced me to interact with
classmates I didn’t normally speak with and made me more comfortable with
my peers. The atmosphere was fun and sometimes too noisy but mostly
interesting… Chemistry gave me a chance to understand how to help my
classmates and figure out more about them and they me. I think many of them
learned who I really am and we got a chance to rely on each other...
Therefore, the collaborative and supportive learning environment that made up
Simone’s chemistry class was a place in which she not only continually developed an
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identity that bridged into science but also a setting that provided a platform in which
identities were shared. Simone tutored, participated, and volunteered in class as a means
to help her classmates also connect to chemistry concepts yet while simultaneously
learning about themselves and each other. In the classroom, friendships were made.
Thus, her chemistry class gave Simone an academic platform to explore her multiple
identities—that of student, group member, and scientist.
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Table 6.1 Paired T-test pre and post Is Science Me Survey Scores
Paired Differences
95% Confidence Interval
Mean

Std.

Std. Error

Deviation

Mean

of the Difference
Lower

Sig. (2-

Upper

t

df

tailed)

Pair 1

-.067

1.223

.316

-.744

.610

-.211

14

.836

Pair 2

-.267

.594

.153

-.595

.062

-1.740

14

.104

Pair 3

-.400

.986

.254

-.946

.146

-1.572

14

.138

Pair 4

-.667

1.113

.287

-1.283

-.050

-2.320

14

.036

Pair 5

.067

.704

.182

-.323

.456

.367

14

.719

Pair 6

.333

.724

.187

-.067

.734

1.784

14

.096

Pair 7

.267

.704

.182

-.123

.656

1.468

14

.164

Pair 8

-.333

.816

.211

-.785

.119

-1.581

14

.136

Pair 9

-.067

.704

.182

-.456

.323

-.367

14

.719

Pair 10

.200

1.373

.355

-.560

.960

.564

14

.582

Pair 11

.067

1.280

.330

-.642

.775

.202

14

.843

Pair 12

.200

.862

.223

-.277

.677

.899

14

.384

Pair 13

-.200

.676

.175

-.574

.174

-1.146

14

.271

Pair 14

-.067

.594

.153

-.395

.262

-.435

14

.670

Pair 15

.000

1.254

.324

-.694

.694

.000

14

1.000

Pair 16

-.267

1.100

.284

-.876

.342

-.939

14

.364

Pair 17

.000

.535

.138

-.296

.296

.000

14

1.000

Pair 18

-.733

.884

.228

-1.223

-.244

-3.214

14

.006

Pair 19

-.067

.799

.206

-.509

.376

-.323

14

.751

Pair 20

-.467

.640

.165

-.821

-.112

-2.824

14

.014

Pair 21

-.267

.884

.228

-.756

.223

-1.169

14

.262

Pair 22

-.200

1.014

.262

-.762

.362

-.764

14

.458

Pair 23

-.800

1.014

.262

-1.362

-.238

-3.055

14

.009

Pair 24

-.267

.704

.182

-.656

.123

-1.468

14

.164

Pair 25

.067

.884

.228

-.423

.556

.292

14

.774

Pair 26

.200

.862

.223

-.277

.677

.899

14

.384

Pair 27

.067

1.100

.284

-.542

.676

.235

14

.818

Pair 28

-.067

.884

.228

-.556

.423

-.292

14

.774

Pair 29

-.533

.915

.236

-1.040

-.026

-2.256

14

.041

Pair 30

-.600

.828

.214

-1.059

-.141

-2.806

14

.014
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An Alternative Case
In an effort to provide a holistic or comprehensive representation that challenges
what was observed in this study, an alternative perspective is also presented. Similarly
to negative case study work as coined by Lincoln and Guba (1985), by which another
response that accounts for all potential cases within the data are shown, the decision to
use the term alternative case is to replace the forceful connotation that may be
automatically construed from utilizing the term negative. Since language is a critical
component of this study, the word negative may denote an invalidating label toward
those students who do not participate in classroom group identity development. Unlike
Lincoln and Guba’s (1985) negative case, an alternative case does not necessarily
reference students as classroom outcasts who display unfavorable behaviors that depict
refusal or rejection of science learning. However, to better evaluate the confirming
cases of Ariel and Simone, further insight may be drawn in looking at a representation
that does not align to what was observed (Guba & Lincoln, 1989). In this manner
alternative expectations or explanations are brought to attention.
Paralleled to legitimate peripheral participation in situated learning, there may
be students who remain in the periphery (the outside range of the community) and
restrain from interacting or collaborating with community group members (Lave &
Wenger, 1991). These individuals are not viewed as full community members as they
often prefer to work in isolation. However, this is not to say that students will always
persist in the periphery of the larger classroom group. Instead, an alternative learner
may transition and move into the larger group rather than continue to resist forging
classroom memberships. For example, Ariel was able to switch from being a
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competitive isolated student to a collaborative student learner over the course of the
academic year. This is not to say that Ariel may have continued to displace herself
from engaging in the collective and synchronous interactions of the class and thereby
remain in the outer classroom periphery.
Wortham (2004) actually chronicles such an adverse case of identity development
in which a student shifted from serving as an active classroom participant in September
to an unruly and despondent student by June. Such a drastic transformation during
identity development is not uncommon. Brown (2004) also argues that students resist or
alienate themselves due to intrapersonal conflict. An intrapersonal conflict suggests that
the individual must negotiate any contrasting perceptions made by their social groups
both in and out of school in comparison to their own personal views. Thus, if a student
or their social group members felt that science was not cool and did not value its
importance, he or she may resist learning the subject matter and display asynchronous
behaviors during class. In turn, this may ultimately impact the ways in which students
learn science and develop a CGI. For instance, such an intrapersonal conflict may have
been an underlying cause for the six non-consenting students to refute contributing to
the study.
Unfortunately, since the six students refused their consent, there was no avenue
to inquire or identify if they indeed developed a classroom group identity. What are the
reasons? Do these students feel like classroom outcasts from the beginning of the year,
are they just shy, or did their parents simply not want them to participate, etc.? Michael
certainly made it a point to facilitate the participation of as many students as possible.
Even the use of the clicker technology provided a means for the shy students to be able
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to contribute and voice their claims, collectively. Of course there is the potential that all
or some of those students simply did not identify with other members of the class or
with their teacher.
The concept of negotiating how the students position themselves in comparison to
others in class may also impact the behaviors or roles students take on during CGI
development. Furthermore it may impede on their desire to participate or engage in
learning and their capacity to develop a CGI. Again, an alternative learner is an
individual who does not completely enter the community as a member, thereby does not
take part in collective practices or rituals shared amongst other students and their
teacher. All the same, it may still be possible that a membership shift as was noted with
Ariel may indeed occur.
In the cases of Ariel and Simone, the development of a classroom group identity
impacted their perceptions of chemistry, improved their close friendships and provided
a platform to develop their leadership skills as well. This is not to say that some
students could have developed other types of roles that did not employ leadership
qualities or other positive changes in the learning of the chemistry content. Especially
since CGI feeds off of synchrony, group solidarity, and positive emotional energy to
develop a sense of belonging, even more roles that are assigned to the individuals
within the groups are likely (Forsyth, 2009). In particular, Wiseman (2002) lists
numerous categories of group roles often found in adolescent classrooms. These roles
may range from the “mastermind” role (i.e. the individual who manipulates and
influences other group members), to the “pleaser” role (i.e. the individual who tends to
please other group members by adopting their opinions rather than voicing their own)
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(p.276).
Here an altnernative case exemplifies the chances for alienation and intrapersonal
conflict that may occur in science classrooms developing a classroom group identity.
Although no specific examples of classroom alienation or intrapersonal conflict was
found in this study, Emdin (2010) states, “many students enact practices, such as
sleeping in class or disrupting the teacher’s lesson” that reveal that they are removed
from, or lacking interest in science (p. 7). In such an instance the student displays
asynchronous behaviors during class like “sleeping” or “disrupting” which may further
alienate students from learning science or being enthused by science. Hence the
possibility students do not engage in community practices of the group, position
themselves away from their classmates and their teacher may also interfere with the
construction of classroom group identities. Certainly, a powerful limitation as a
researcher was not being permitted to videotape the class and uncover further nuances
or subcategories of the classroom group identity that may have identified both episodes
of affiliation and alienation. Subcategories may have included various levels of CGI
involvement that differentiate students who were completely affiliated to the classroom
group structure and teacher as compared to perhaps individuals who were more shy but
still participated in class. This may be categorized as a preliminary CGI development
level. Their participation, or non-participation may expand to include the specific roles
associated with the development of classroom group identity, rather than just the
teacher’s roles and the leadership roles noted by Ariel and Simone.
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Discussion & Implications
The goal of this study was to explore the impact of developing a classroom group
identity, i.e. a temporary science identity in a collaborative learning environment, in an
urban high school Regents Chemistry classroom. It is hopeful that a noticeable change
in student behavior, attitude, and student classroom performance occurs over the
academic school year. Thus, data is gathered from two marginalized female chemistry
students in the form of interviews, surveys, classroom artifacts and observations. Upon
analyzing these cases, both Ariel and Simone become classroom leaders and alter their
perceptions of chemists and scientists. This suggests that the process of developing a
classroom group identity—CGI—contributes to promoting student classroom leadership
and improves the perceptions and attitudes toward science for the two students in this
study.
Ariel and Simone are students in an urban high school chemistry class that
engages in a series of interactions and practices shared by the classmates and their
teacher. The practices of the class include daily chemistry problems and mutually
focused tasks (such as writing and solving chemical formulas), watching videos, singing
Chemistry songs, conducting chemistry experiments, and keeping lab journals. In time,
these practices and other classroom events are repeated to a point that they become
classroom rituals, specifically interaction rituals. In the conceptual framework of
classroom group identity, interaction rituals are described as the fundamental
ingredients that generate group solidarity or a sense of belonging, and in the cases of
Ariel and Simone, a belonging to high school chemistry.
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Roles within a Classroom Group Identity
Ariel and Simone also take on new roles, such as co-teacher and tutor. Both
participants are designated as co- leaders because they are active participants. They
answer questions posed in class. They are able to work together and even form a
friendship whereas in the beginning of the year did not even know one another. They
support their classmates in their work and are able to communicate with one another.
Especially Ariel begins to feel more motivated to take part in the class but also is
prepared to ask her fellow classmates for help as well. Ariel at first is not as reserved in
asking for help from others either. Throughout the academic year, even her eye contact
changes. Ariel begins to interact with her classmates rather than sit quietly at her desk.
Similarly, Simone also begins to communicate more and share personal aspects of
herself to both her teacher and classmates. At first Simone is also more reserved and did
not dispel her emotions or ideas. Again, both girls are able to open up to more modes of
communication, that is speaking to their teacher and to fellow student members they did
not know. Ariel and Simone also establish a sense of trust between their teacher and
peers. More so they are accepted by their teacher and peers as knowledgeable coteachers. This ties into the mutual respect formed in the CGI as well. Both girls also
recognize their own strengths and weaknesses and are more aware of their leadership
roles in class.
Positive Perceptions of Science and Class Support
Group processes that occur in classrooms may be invisible or visible, noted or
ignored by the teacher. Yet the behaviors and actions that may arise from these
processes have an impact on students. The adaptation of “Is Science Me” Survey, a
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published tool developed to identify student’s interest or lack thereof in science subjects
or careers, is used as a basis to determine changes in students’ behavior or attitude while
taking a Regents Chemistry class. This provides a useful instrument to assess the
student’s interest in science. Based on Simone and Ariel’s responses, both students felt
that much of the credit to their improved perceptions of science is due to the
encouragement provided to them by members of their science class social group and
their teacher, serving as a member of this social group. This is evident by the student
responses to the survey and suggests that it is the students who decide if a teacher enters
their social world. Based on the statistical results in Table 6.1, Simone and Ariel share
similar findings, in addition to those of their classmates altered perceptions. Also in
Table 6.1, there are statistically significant values that support Simone and Ariel’s class
and group perceptions. Significant p-values of the paired t-tests, suggest that class
competition is reduced, close friendships are indeed initially built in their chemistry
class. They encourage their peers to do well in chemistry and in other classes.
Ariel and Simone both meet their closest friends in science, as did other class
members. For Ariel there is a particular sense of belonging to this particular class unit
and affiliation to this particular teacher. Therefore this learning environment provides
the necessary structure to access a chemist identity, though from the perspective of a
“student.” Much like Lave and Wenger’s (1991) views of legitimate peripheral learning,
Ariel seems to designate herself as an active participant but at an apprentice level.
When she is in this learning environment, it not only gives rise to her feeling of
community but also allows her to be recognized as a class leader.
Ariel and Simone also rely on each other for help in order to better understand the
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topics from their chemistry class. By the end of the year, they both feel they know more
chemistry as their peers or equal level. Simone indicates that although she strongly
enjoys science and views her chemistry classroom as a social field, her portrayal of
professional scientists is not as defined or so positive. Instead she considers scientists as
men and women who do not work in teams, did not collaborate, and often worked
alone. Although most of her friends like science, they do not think chemistry or science
in general is cool. Even more so, Simone initially did not have any close friends in her
chemistry class and referred to her as “unique.” These students develop a collective
sense of self that includes interdependence on their classmates and teacher, which in
turn provided them with a sense of security in their learning, sharing, and understanding
of chemistry.
Since research often indicates that gender may influence a student’s attitude toward
science, it does not seem to hold true in either of these cases. Data from the American
Association of University Women suggests more ideas are needed to encourage young
women to enter science related fields and move towards developing positive attitudes
toward science (Hill, Corbett, & St. Rose, 2010). In these cases, Ariel and Simone both
“like science” starting from childhood, but there are many benefits of learning
chemistry to support early interests and future careers in science.

Teacher Leadership in Classroom Group Identity
Ladson-Billings (1995) states teachers must attend to students’ academic needs to
help them “choose academic excellence” (p.160). Teachers can then encourage
academic achievement by reminding students of the academic requirements necessary
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to be successful in the real world. Under the CGI model, teachers act as the facilitators
to enhance student’s learning of science, or in this study, chemistry. For students like
Ariel, she values her teacher and his support. In turn, she increases her participation in
the chemistry classroom community. Simone also portrays her teacher as “effective”
and fun. Once students respect the teacher’s credibility, the more genuine he/she is to
their students. In fact science teachers are encouraged to “utilize established principles
of student learning, treat students with dignity and respect, use class time wisely and
productively, and choose content that moves students toward the attainment of
reasonable and justifiable outcomes in science education” (DeBoer, 2000, p. 598). In
this context, Michael is a facilitator who also encourages student participation and
leadership. Ariel and Simone are both depicted as classroom chemistry leaders. This
enables a shared power flow in the classroom.
Along this same vein, it does not mean that all teachers are leaders and willing to
let go of power. Leadership for example, as expressed by Michael’s incentive program
demonstrates his flexibility as an instructor, his cultural awareness, and his dedication to
academic and professional excellence. Students like Ariel and Simone are matched to
his struggling students and are able to demonstrate their strengths and more importantly
share their knowledge with other chemistry students. As such “leadership should be
shared and performed in strategic ways and synergizing efforts should be employed for
making learning connections” (Hobson & Moss, 2010, p. 29). Thus the teacher does not
need to play all the leadership roles in a classroom. Instead, if a classroom group
identity is to be successful, tasks need to be shared and power may be distributed. Both
Ariel and Simone have more responsibility as classroom leaders but also distribute
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similar responsibilities to other students because they are collaborating, exchanging and
sharing what they learn. A classroom group identity fosters this kind of environment.

Conclusion
The two cases in this study are analyzed using the CGI framework. Drawing from
the conceptual framework of classroom group identity, this yearlong study explores
contributions of developing CGI’s with marginalized student populations regarding the
teaching and learning of chemistry concepts and the roles the classroom group identity
fosters for underrepresented populations. The study produces two distinct themes from
the two student cases: first, students and teachers benefit from classroom group identity
development because there is reciprocated trust and values tied to leadership that is
demonstrated between students and their teacher. Competition is limited even amongst
peers. In its place students encourage and support each other in understanding topics in
their chemistry class, and concurrently strong friendships are formed. Second, students’
perceptions of chemistry as a field of study improve.
Based on prior research, the standard science curriculum itself does not empower
students to enact their agency in culturally responsive ways (Calabrese Barton, 1998).
Thus, one interprets that a possible cause for student resistance to science content is that
students do not have a personal affiliation to the material and thereby do not see its
value. Ultimately, teachers have to effect positive social change in science classrooms
(Moore, 2008), along with students. Ultimately, such social changes may help uncover
how to form multicultural connections to scientific knowledge that may be acquired and
shared (Bransford, Brown, & Cocking, 2000).
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CHAPTER VII
CONCLUSIONS AND IMPLICATIONS

The purpose of this research study is to explore the development of classroom
group identities in an urban tenth grade chemistry class. Upon constructing a
conceptual framework that includes a workable definition and model of the mechanisms
that construct CGI, this study also investigates the implications of classroom group
identities on two urban marginalized female students. Historically, urban students
maintain poor attitudes toward science as a field of study and the CGI provides one way
of immersing them in teaching and learning science in the classroom. As there is no
current research being conducted on the social group identities occurring at large scope
institutional or local/micro level (i.e. within the classroom) and their impact on the
learning of chemistry, this research attempts to include group identities in the
conversation of science teaching and learning.

Summary of Major Findings
In Chapter IV, the dialogue, behaviors and face-to-face encounters between the
eighteen student participants and chemistry teacher reveal the distinct mechanisms
involved in their classroom group identity construction. These interactions lend insight
into the way teaching and learning of science in the form of group memberships may
influence identity formation.
In Chapters IV, V, and VI, the teacher serves as the active participant that
facilitates construction of a collaborative classroom learning environment. Initially,
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interaction rituals (See Table 4.1) and synchronous behavior (See Table 4.2) represent
group membership and classroom solidarity in the chemistry classroom. As part of the
identity process, students are able to compare personal and collective levels of self
(Collins, 2004). Further interaction rituals occurring in the chemistry class give rise to
shared emotions (such as happiness, joy, confusion, etc.) and use of science discourse to
develop a sense of solidarity. Based on student survey responses, a sense of belonging
to each other and to chemistry is also shown. Chapter V further describes classroom
rituals (or interaction rituals) alongside classroom roles, sacred objects and classroom
symbols as fundamental ingredients that contribute to the construction of classroom
group solidarity. Moreover, the conversation of group solidarity and membership
extends to include the discussion of analyzing the social identity of students when in the
classroom, which I term classroom group identity. Since there is already a great deal of
conflict in terminologies used in social identity theory confusing the terms social from
collective, rather than label this as a classroom social identity, this is referred to as
classroom group identity. Classroom group identity is defined as the classroom group
memberships of teacher and students in which solidarity building rituals, roles and
symbols, positive emotional energy and science discourse are cultivated in a
collaborative learning environment to develop a sense of belonging to science (Chapter
IV, p. 86).
In Chapter VI, two cases of marginalized female students, Simone and Ariel,
give rise to the implications of CGI development in the learning and teaching of
chemistry. Both students come from diverse cultural and ethnic backgrounds. The CGI
experience encourages friendships and further develops classroom group solidarity in
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learning science topics, as well as promotes leadership skills, improves perceptions of
science and diminishes classroom competition. When compared to the other focus
group students and other participants in the classroom (Chapter IV), the impact of
tapping into these classroom identities suggests that students significantly improve their
perceptions of chemistry and are supported by classmates and their teacher in the
process of learning chemistry content. Membership is developed based on the
interactions at a personal and social level.
Table 7.1 Classroom Roles, Symbols of Solidarity, and Sacred Objects in Urban High
School Chemistry
Characteristics of CGI Components
Further Components of
CGI
Classroom Roles





Solidarity Symbols






Sacred Objects










Teacher as leader, encourager, harmonizer, standards
setter, group commentator, gatekeeper.
Teacher as encourager is attentive and uses cues to
determine student’s interests. Encouraging class
participation even amongst the students.
Students as followers but may also share roles of
teacher depending on the class situation
Shared public figures (chemists like Bohr,
Mendeleev)
Presentation of movies and chemistry videos
Classroom Chemistry Songs
Class demonstrations
Reference Tables
Periodic Table of Elements
Class assigned homework
Notebook binders
Classroom scrub top uniforms
Clickers
Lab journal
Lab equipment (goggles beakers, test tubes, Bunsen
burner, etc.)
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Synthesizing Findings across Chapters
The findings across Chapters IV, V and VI present three major ideas in relation to
the impact on the development of classroom group identities in an urban chemistry
classroom. The first point that is most noticeable across all three chapters is the
significant role the teacher plays in facilitating students’ sense of belonging to the field
of science when developing a CGI. Classroom group members (i.e. students and
teacher) co-construct knowledge and the teacher may direct or facilitate this process.
Although only eighteen students participated in this class study, fifteen take both the
pre and post surveys. The two surveys provide personal perspectives on the way group
membership and identity affect their lives and learning of science. Through analyzing
the data from this study, it is clear that the construction of a classroom group identity
has positive affects on students. As outlined in Chapters IV and V, emotions and
feelings are tied to classroom group identities (CGIs) development because students
feel/felt their group membership in chemistry has a great deal to do with how they
feel/felt about themselves, their peers and their learning environment. Those feelings
include emotions of joy shown by the repeated laughter (vignettes) and improvements
of their self-esteem (The Collective Self-Esteem Scale [CSES]) and overall chemistry
classroom participation (Is Science Me survey). The classroom becomes a joyful
learning environment in which students interact with each other and their teacher and
share in their classroom tasks, exchange and co-construct information and knowledge,
and further build a classroom group identity. The CGI development process itself is
connected to group membership and learning in the chemistry classroom.
The second point is that developing a CGI helps marginalized students
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appreciate the values of mutual collaboration and promotion of positive self-esteem
while learning chemistry. Rather than viewing chemistry as daunting, the student
participants’ embrace the experience. As noted in Chapter IV and VI, the chemistry
classroom contains a community where friendships develop and perceptions of science
and chemistry as a field of study improve. Studies in the last two decades show that
students maintain a poor attitude toward science, with positive attitude declining from
junior to senior high school (Harms, Bybee, & Yager, 1979; Hofstein & Welch, 1984;
Johnstone, 2010). This attitude and lack of engagement is what often prevents urban
youth from enjoying science courses in secondary and higher education. If these
perceptions are not addressed, poor images of science and science teaching remain even
for those who enter into education (Mensah, 2011).
Third, to Aikenhead’s (1996) claim that a bond with a community and a change
in identity is necessary to improve attitudes in science also supports the results across
Chapters IV, V and VI. As noted in these chapters, students engage in science discourse
but also participate in classroom rituals. The use of chemistry songs (Chapter IV) allow
students to be active participants, collectively joining in a shared ritual. Rather than
engage in formal classroom discourse, students connect to the chemistry terminology as
a group, “singing” at the same time. This practiced ritual makes the content more
appealing, less intimidating and more engaging for students.
As discussed in the IRC framework, in order to establish a sense of group
solidarity, interaction rituals need to be evident (Collins, 2004). These rituals are
manifested through physical group interactions, mutual focus of attention, common
mood, and in-group preferences between the chemistry class participants. In particular,
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both the community of practice and IRC frameworks discuss the need for a mutual
focus or mutual engagement on chemistry tasks when sharing and co constructing
scientific knowledge. The themes from Chapter IV threaded into Chapter V further
support Collins (2004) claim that interaction rituals feed into group membership and
solidarity formation. Although Chapter IV suggests that the classroom shares
characteristics to a community of practice, there are also specific interaction rituals in a
collaborative learning environment (the chemistry classroom) between the students and
their teacher; and to determine the processes that contribute to the the interactions in the
classroom community is what I term, classroom group identity.

Furthering Discourse of Cultural Relevancy and Power
In order for students to interact, share and exchange information, interactions
also include communication. In the context of the science classroom, Brown (2004)
specifically suggests that language provides evidence of group affiliation and
membership. Furthermore, in application to urban high school science students,
research suggests that language signals group membership through negotiations,
dialogue, and recognition by others (Brown, 2004). This is based on prior studies of
discourse in science classrooms which have discovered a range of issues that affect
student learning, including student’s affiliation and/or alienation from the science
classroom community (Crawford, Kelly & Brown, 2000).
In addition, communication is a core theme in multicultural education (Atwater,
1996). For example, Atwater emphasizes communication amongst students and with
their teacher so that the classroom environment is harmonious. By promoting student
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agency, Patchen and Cox-Peterson (2008) make the argument that “learning is
contingent not only upon the provision of academic content but upon the establishment
of relevance and meaning, the support of dynamic interaction, and the recognition and
valuing of student language, culture, and experience” (p. 996). Heterogeneous cultures
characterize many urban communities because students, especially those in larger cities,
have diverse ways of life, beliefs, values, and ethnicities (Rodriguez, 1998).
Thereby one cannot forget the cultural importance associated to the teaching and
learning of the sciences as well. Past research shows that cultural components like
language, gender, socioeconomic status, etc. found in a science classroom can pose
cultural conflict for minoritized students (Aikenhead, 1996; Atwater & Riley, 1993;
Brickhouse 2000/2001; Brown, 2004; Fishman, 1989; Olitsky, 2006). However, as
discussed above, incorporation of group membership, solidarity and identity in science
education has been shown to suppress some of that conflict as well (Olitsky, 2006;
Brown, Reveles, & Kelly, 2005).
Specifically, as suggested by Driver et al. (1994), the role of the science teacher is
to help students acquire scientific knowledge, to help them understand how to form and
make claims in science rather than students having to make sense of the natural world
alone. This serves as a reminder that Foucault (1979) argued, “power is everywhere”
and does not reside absolutely with one individual or group (p. 93). Individuals may be
powerful in one respect and powerless in another. Therefore, in the science classroom
the teacher and her students alike can be both powerful and powerless.
Although Michael’s race, upbringing and culture are different from that of his
students, the dynamics that are observed in the class do not infer a cultural divide or
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resistance to learn by his students. However, this may not always be the case. Pincus
(2002) states, “many students, who feel ill at ease in a culturally foreign environment ...
tune out in terms of learning either the skills, standard dialect, or cultural attributes that
the schools are trying to teach” (p. 589). Moore (2007b) found the same when working
with science teachers and English Language learners. Thus, when communicating with
students, it is important to remember that teachers should not only communicate with
their students but also relate to their students. Moreover, “the position(s) we use to
interpret the world sometimes makes it difficult to converse with someone who uses
different discourses to construct interpretations” (Johnston & Kerper, 1996, p. 9).
As noted in Chapter V and VI, constructing a classroom group identity may lead
to the development of new roles not only for the teacher but the new roles (if any)
within the groups that were formed (Turner, 2002).

Implications
In this section, I discuss how the findings of this dissertation study may further
contribute to the current body of research in urban science education and to help reduce
the confusion of terminology currently expressed within social identity theory as they
apply to the teaching and learning of high school sciences.
Implications for Research in Science Teacher Education
In this dissertation, the guiding frameworks for this study are social identity
theory (SIT), interaction ritual chain theory (IRC), and communities of practice (CoP).
From the findings presented, studies of these three frames are used to conceptualize
classroom group identity or CGI in an urban high school Regents chemistry class. For
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these reasons, it is helpful to revisit these frames and consider their value to the research
conducted.
The conceptual framework that I term, classroom group identity, builds upon and
merges these three frameworks. CGI in high school chemistry classrooms is defined as
the classroom group memberships of teacher and students in which solidarity building
interaction rituals, positive emotional energy, and classroom discourse are cultivated in
a collaborative learning environment to develop a sense of belonging to science. As
neither the social identity theory, IRC or CoP frameworks discusses a specific type of
identity that emerges from social groups where interaction rituals are produced, group
solidarity and emotional energy are built and knowledge is co-constructed between
students and between their science teacher, this research seeks to add to the current
literature in this way.
Currently there are several inconsistencies and variations defining the terms
social versus collective or in some cases referring to group identity as a type of
collective identity as well. The dilemma facing researchers is how to best clarify and
make distinctions between these various terms, interpretations and meanings in the
literature (Ashmore, Deaux, & McLaughlin-Volpe, 2004). Hence, the ambiguity of the
term social in particular has to do more with what or how to interpret social groups and
identities that emerge from various social groups over time (Luhtanen & Crocker,
1992). Using the collective identity lens, I adapt it to examine the production of
classroom group identity and the factors that influence its development to add to the
current discussion of social identity theory. I also develop a CGI model, which outlines
the processes and components that construct classroom group identity in urban high
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school science settings. The findings from the current study further highlight the
importance and relevance of classroom group identity development for promoting
positive classroom experiences of urban high school students while learning Regents
chemistry.
While interaction rituals, positive emotional energy and solidarity all build CGI,
these factors are also foundations of IRC. Within the interaction ritual chain theory,
interaction rituals further set the stage to develop group solidarity and emotional energy.
Like the communities of practice framework, CGI develops classroom solidarity and
group membership that includes the whole class of student participants and their
teacher. As follows, the teacher and students have more opportunities to build a
community in which members share practices that evolve into a four-stage process of
identity development. During the four stages the teacher not only acts as a facilitator but
simultaneously acts as a group member as well. The findings of this study also attempt
to establish a definition of collective identity that is applicable to the science classroom
(see Table 7.1).
In using these lenses I adapt CGI as a means to examine the different facets of the
student and teacher experiences in a meaningful way to discuss the benefits of
constructing CGI. More so as a way to indicate the benefits of exploring the
development of CGI in urban high school chemistry classrooms and its ties to positive
classroom emotions like self-esteem to further motivate students to learn chemistry
concepts and enjoy the field of chemistry. In many cases, positive self-esteem helps
develop positive emotions such as joy and confidence (Collins, 2004). To associate
chemistry as a joyful field of study in which students feel confident and enthusiastic
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when learning scientific concepts may also lead to more positive experiences in science
and ultimately more opportunities that associate students to science in positive ways.
Of course, the intention of this research was not to build a perfect model that fits
into an unrealistic world of teaching and learning chemistry but to explore the
development of a collective classroom group identity between a teacher and his
students. As noted in Chapter II, there are possibilities that students may or may not
feel part of a group and may also change their minds as to who or what they like or feel
attached to. Again, there are a great many factors at play, including how the balance of
an individual’s personal identity (in which their own goals, beliefs and ambitions) may
be influenced by social identities (Tajfel & Turner, 1986). Thus, it is important to note
that the development and influence of identity is ever changing and dynamic (Mensah,
2012). In turn, as individuals we must negotiate who we are and who we become from
our many personal and social experiences throughout our life (Wenger, 1998).
For social experiences and interactions between the teacher and student in
particular, a great deal more negotiation may be necessary. Specifically, Brown (2004)
claims that even if students incorporate science terminology as part of their classroom
discourse, it does not mean that students will not all still resist its application or
eventually subside from engaging in classroom discourse altogether. In this manner
there is the potential for students to withdraw or resist from learning or participating in
the classroom culture or structure, perhaps due to personal opposition, classroom
competition or contrasting opinions between the teacher and students (Olitsky, 2006;
Schreiner & Sjøberg, 2007; Wortham, 2004).
The key phrase to place attention to however is “the potential for”. Based on the
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findings of this study, the chemistry classroom served as a place in which student
participants and their teacher produced specific symbols, sacred objects and roles that
helped them develop a sense of belonging to chemistry. Even though the mission of the
school is to embed the elements that construct an effective learning community, and that
the sacred objects like the school scrub top uniforms are not classroom specific, it was
possible for a teacher to magnify the practices already instilled in the school and use
those practices and/or sacred objects to further build an identity and explore its
implications for the teaching and learning in the sciences. Wortham (2004) states, “any
study of classroom identities must attend to social categories and processes” (p. 164).
This suggests that multiple social factors act to build a collaborative community and in
this case, to draw students to health professions and careers. Even though the classroom
sacred objects like the school scrub top uniform is implemented as a school-wide
practice, students described Michael as a “unique” teacher who not only instills his own
classroom rituals but also reinforces and expands upon the school practices already set
in place to benefit his student’s success in learning chemistry.
Although this study primarily focuses on the students’ perspectives of classroom
group identity, there are characteristics that can also have a substantially positive impact
on the teachers’ classroom practices, teaching strategies and applications for improving
student achievement in science. Science teachers should consider not only placing
focus on science content and methods in which students learn but also realize they have
the potential to serve as members of their students’ social group. The value of
classroom discourse, interaction ritual development and collaborative community
environments that everyday activities, like homework review or classroom sing-a-longs,
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are shown to potentially encourage positive collective self-esteem and produce
identities that aligned to science. Thus, CGI has the potential of being an avenue of
research that moves towards promoting positive science experiences and science
identities. Positive collective self-esteem in particular stimulates classroom motivation
and academic success in the learning of science.

Implications for Research in Science Learning
Although much still needs to be explored within the realm of classroom group
identities in urban high school science, CGI can serve as a guideline on ways to
promote change in classroom teaching practices as well as the ways in which to gauge
student learning. The impact of forming collaborative work environments that build up
interaction rituals between teachers and students nourishes classroom environments of
positive emotional energy and academic success. Successful interaction rituals are
those that achieve enthusiasm. For instance, chemistry-sing-alongs, classroom
demonstrations, and clicker technology automatically engage students in a mutually
shared classroom-wide activity. The student and teacher reactions to using such
interaction rituals also demonstrates the benefits and importance of collective class
participation in building collaborative learning environments and group solidarity relics
such as classroom symbols (periodic table of elements, Regents reference tables,
chemistry goggles) during CGI development.
In Chapter IV and V, the development of a classroom group identity largely rests
on the participation of the teacher. Based on these findings, urban students developed
shared interest in chemistry, increased self-esteem, improved perceptions of science and
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benefited from peer and teacher encouragement over the course of the academic year.
Once the specific interactions and teacher practices that were involved in this process
are shared, this may help enhance the instruction of challenging subjects like chemistry
and may improve classroom experiences for students when learning science. On the
subject of authority, successful interaction(s) with a student in the classroom then looks
at what the structures are in place to allow the students to enact their agency. Based on
the themes drawn from this research, both teacher flexibility and teacher identity seem
to play effective roles in embracing culturally responsive teaching. Hence, it could be
speculated that teacher resistance drives student resistance while teacher encouragement
drives student affiliation to learning chemistry.
Many urban school science teachers face the challenge to make science learning
meaningful, entertaining, engaging and culturally relevant. Chemistry courses in
particular are commonly designed to follow very traditional methods of teaching and
learning, which socially distances students from their teacher. In taking the CGI theory
further, not only will the teachers be facilitating identity formation of students learning
the sciences but also feel a sense of membership to the classroom group and promote its
benefits while also inspiring further interest in their respective science fields with their
students. In this way, perhaps high school chemistry may not be viewed as the aloof,
inaccessible and challenging field of its past.
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Table 7.2 Comparative Analysis of CGI with Research on Social Identity Theory,
Interaction Rituals and Communities of Practice
Theoretical Framework
Characteristics of the Framework
Classroom Group Identity








Social Identity Theory






Interaction Ritual Chains





Communities of Practice







Membership is developed based on the interactions
at a personal and social level
Required to have shared interaction rituals that are
synchronous to promote classroom solidarity and
generate positive emotional energy of the group.
Shared discourse between group members (teacher
and students)
Symbols of social relationships that represent the
group are built
Learning is a social collaborative process that is
facilitated by the teacher.
Group identity is determined from competitive
interactions with out-groups.
Group Identity and Personal Identities are actively
developed based on the teacher and student
interactions.
Membership is developed from personal (internal)
and social (external) level
Required to have shared identifications
Learning is an accompanied consequence not a goal
Collective identities may emerge
Bodily co-presence, mutual focus of attention,
shared mood and barrier to outsiders are
requirements.
Group solidarity, emotional energy of the
individual, sacred objects and feelings of morality
are ritual outcomes.
Membership is developed at personal and social
level
Social identities are constructed
Goals of the community are shared
Social collaborative process of learning
The community has boundaries but not determined
by out-group relationships
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Future Research
The findings of this study leave room for additional research in the areas of both
urban science education and identity. First, the relationships and interactions of the
student participants produces insight into the construction of a group identity that
infuses aspects of science discourse, ritual, role, standards, teacher practices, solidarity,
content knowledge and trust. Since this forms a new conceptual model, it gives way to
identify similar occurrences in other science classrooms. This study is able to merge
similar findings presented by works of Lave and Wenger (1991) that focus on the
construction of communities of practice, interaction ritual, group membership,
discursive identity and school science identity research (Olitsky, 2007; Brickhouse,
2000; Brown, 2004; Brown, Reveles, & Kelly, 2005). This research may also be
valuable for expanding ways in which marginalized students learn science, especially in
more challenging fields like chemistry.
This work also provides a space for more clarity in the field of social identity by
providing an applicable classroom definition of group identity in science. Classroom
group identity leaves the space to develop a survey that directly measures the classroom
group identity domains noted by this emergent research (i.e. group membership, rituals,
norms, roles, solidarity, symbols and content knowledge) rather than using adaptations
of collective and science identity surveys. Once other science teachers are aware of this
phenomenon and the stages taken to develop the positive response toward learning and
teaching courses as defiantly notorious as chemistry, this may also lead into the
construction of a survey strictly designed to measure student’s communal senses of self
in science classrooms. This will help provide more information on the development of
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CGI, its applications/implications in science classrooms and its capacity to promote
long-term science identities. Science identity specifically a chemistry identity may
persist especially for those students like Ariel who have described an affinity not only
towards their teacher and classmates but an affinity towards the chemistry subject
matter itself.
Chemistry, as the study of matter, feeds into the learning of the life sciences like
biology or genetics, to better comprehend the function of the natural world (Burns &
Tiggelen, 2008, Hinckley, 2010). However, even chemistry has its own unique identity
that must be negotiated with other science fields (Burns & Tiggelen, 2008). For
instance, chemists themselves have varied identities within their application of
chemistry content knowledge and skills (Johnstone, 2010). Research chemists who
conduct experiments from their labs may identify themselves as chemists, yet
agriculturalists, medical technicians or doctors may also express a chemistry identity
(Burns & Tiggelen, 2008). In addition, Brickhouse and Potter (2001) also claim some
students prefer not to acquire the identities associated with their group memberships,
even if they desire to learn the content being shared within the community.
Alongside the development of a classroom group identity, there is the possibility
that a chemistry identity co- exists only that it has yet to be manifested, developed or
even desired by the teacher and students. Thusly it is anticipated that future work may
investigate the ways in which students position and negotiate the existence or
intersection of classroom group identities with other social identities including specific
science identities like chemistry identity (Brickhouse, 2001; Mensah, 2012). The nature
of these relationships and perhaps other factors in the development including race,
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gender, age and other social variables may be infused to determine if any relationships
exist with classroom group identity development. It would be of interest to design
longitudinal studies to determine if students develop these classroom identities further
in other science subjects like physics or advanced science classes with other teachers
and how this relates to any pursuits in science professions. This would provide even
further areas of study and determine whether or not the development of a classroom
group identity impacts their long-term engagement in other science classes and even in
science related careers.
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Appendix A
Semi-structured Interview Protocol
Interviewee Name: ____________________ Location of interview:
____________________
Date of interview: ____________ Time of interview:___________
Interview Script:
Thank you so much for joining me today. Today I will ask you a few questions about
your science classroom, any groups that you might be part of and your thoughts on
being part of these groups. The purpose of my study is to determine if group identities
exist in the urban science classroom. I’d like to hear and note your points of view on
what makes a group a group, if it is a naturally forming group, if you are part of any
groups, and if you think your time in the science classroom working as a group leads
you to have your own distinct group identity.
In today’s interview, I’ll ask you a few questions but also ask for your opinions and
comments. Please note that your name will never appear anywhere on my study and
only I will be the individual you has access to your real name. Everything you mention
will be held in the strictest confidence. If/when I need to utilize your answers, I will
only reference you with a pseudonym. I also will never reveal the names of any
individuals you might mention during the course of the interview.
As we proceed through the interview today, you can stop me at any time to point out
issues or concerns that you prefer are “off the record.” Finally, I want to be sure that
you know that your participation in this study is completely free and voluntary. You
may refuse to respond to any questions and stop the interview from proceeding at any
time.
With your permission, I would like to audio-record this interview in order to have a
comprehensive record of our conversation. Is that acceptable to you?
_____YES _____NO
If YES: If at any time you would like to stop the recorder, you can reach over and press
the stop button, or ask me to do so.
If NO: If you would prefer not to be recorded I’ll be happy to take notes by hand as you
speak.
Do you have any questions at this time?
This form [show the consent form] details what I just told you about confidentiality.
Could I ask you to read this form at this time, and let me know if you have any
questions?
I will give you a copy for your records.
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[After signing: Give interviewee a copy of the consent form – which includes the
Participant's Rights and the Investigator's Verification of Explanation]
Questions
How would you describe yourself?
Some questions to lead with:
How would you describe your background? How about your family? Your place of
birth, your upbringing?
How would you describe language, gender, race and socioeconomic status? Do you feel
they play a part in your life consciously or unconsciously?
What are your thoughts about school?
What courses have you enjoyed most?
Which of your activities is most rewarding and why?
What has been your biggest achievement?
What do you want to do after you graduate from college?
What's the most difficult situation you've faced and if you could change one thing about
your high school, what would it be?
What are your thoughts about Science and your class overall?
How would you describe your classroom experience?
Do you have a group of friends in the classroom?
How did you get to be friends with these students?
How do you interact with each other?
What about your teacher?
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Appendix B
Adapted Collective Self Esteem CSES Survey
.We would like to invite you to participate in this survey. This survey is to get to know you, your
experiences as members of social groups both in and out of the science classroom and what other social
categories (ex. gender, race) are important to you. Your answers are very important to us. Please know
that your participation is voluntary and your answers will be confidential -so we won’t share your
responses to anyone else. We are interested in your honest opinions thereby please read each statement
carefully and remember that there are no right or wrong answers to any of the following questions. We
hope that you will be able to take this survey again in the future so that we will be able to further learn
more about you and your experiences that take place over the academic year. Thank you for your
participation with this important research study.

Part 1:
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Appendix C

Adapted Is Science Me Survey
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Thank you for your participation and cooperation in this survey.
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Appendix D
Collective self-esteem survey scores, histogram means, standard deviations and Cronbach’s
alpha

CSES Question Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Pre-test
Mean

Cronbach’s alpha

Post-test
Mean
5.13
2.53
5.00
5.53
2.33
5.07
3.07
4.07
5.07
3.00
5.33
2.87
1.80
5.33
2.00
3.40

5.80
2.20
5.53
4.13
2.73
5.20
3.00
4.47
2.73
3.33
5.40
3.80
2.80
4.87
2.53
4.47

0.77

Adapted CSES results for the pre-test
Domain Type:
Membership
Private Collective Self-esteem
Public Collective Self-esteem
Identity

CSES
Score
70.25
78.25
79.75
56.25

Adapted CSES results for post-test
Domain Type:
Membership
Private Collective Self-esteem
Public Collective Self-esteem
Identity

CSES
Score
81.25
73.5
80.00
63.75
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Pre-test
Post-test
SD
SD
1.41
1.82
1.41
1.78
1.46
1.64
1.30
2.13
1.35
2.09
1.28
1.70
1.53
1.96
1.94
2.00
1.58
2.09
1.60
2.19
1.56
1.40
1.96
2.24
1.373
2.27
1.54
1.89
1.20
2.03
1.77
1.60

Appendix E
Histogram Plots of the Collective Self-Esteem Pre and Post Surveys

Question one and question five regarding group membership domain.
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Question nine and question thirteen regarding group membership.
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Question two and question ten regarding private self-esteem.
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Question six and question fourteen regarding private self-esteem.

197

Question three and question eleven regarding public self-esteem.
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Question seven and question fifteen regarding public self-esteem.
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Question four and question twelve regarding identity.

200

Question eight and question sixteen regarding identity.
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