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ABSTRACT

BECOMING A SCIENCE TEACHER:
THE COMPETING PEDAGOGIES OF SCHOOLS AND TEACHER EDUCATION

By
Jeffrey J. Rozelle

A culminating student teaching or internship experience is a central component of
nearly every teacher education program and has been for most of teacher education’s
history. New teachers cite field experience and student teaching as the most beneficial,
authentic, or practical aspect of teacher education. Teacher educators, however, have
cause to view student teaching skeptically; student teachers often move away from the
reform-minded practices espoused in teacher education.

This multi-site ethnographic study investigated a full-year internship experience
for six science interns at three diverse high schools as part of a teacher preparation
program at a large state university. In taking an ecological perspective, this study
documented the dynamic and evolving relationships between interns, cooperating
teachers, teacher educators, and the school and classroom contexts. The goals of the study
were to describe the changes in interns throughout the course of a year-long internship as
a science teacher and to determine the relative influences of the various aspects of the
ecology on interns. Data include fieldnotes from 311 hours of participant observation, 38
interviews with interns, cooperating teachers, and teacher educators, and 190 documents
including course assignments, evaluations, and reflective journals.

Interns’ teaching practices were strongly influenced by their cooperating
teachers. During the first two months, all six interns “used their mentor’s script.” When

teaching, they attempted to re-enact lessons they witnessed their cooperating teachers



enact earlier in the day. This included following the lesson structure, but also borrowing
physical mannerisms, representations, anecdotes, and jokes. When interns could no
longer follow their cooperating teacher due to an increased teaching load, they “followed
their mentors’ patterns”—implementing instruction that emphasized similar strategies—
regardless of whether they were experiencing success in the classroom or not.

To explore this disproportionate influence, this study documented the differences
between the school-based placements and teacher education. Three contrasts were
described. First, in schools, interns received support and assistance in real-time from
cooperating teachers as they taught, while in teacher education, interns received support
in planning for and reflecting on instruction. Second, in schools, interns and cooperating
teachers’ work had a task-orientation in which they solved concrete and contextualized
problems together, while teacher educators were oriented toward ideas about teaching
that might be generalized beyond the immediate context of the intern. Finally, in schools,
interns acted like teachers. This meant dressing like a teacher, learning to use their bodies
and voice in authoritative ways, and managing the physical space of the classroom. In
teacher education classrooms, interns returned to talk and learn about teaching but
reacquired the persona of students in their dress, movements, and social interactions.

This study confirms the literature’s consistent finding about the importance of
cooperating teacher in the development of a student teacher’s practices. In describing the
worlds of the school and teacher education, it suggests reasons why the field experience
acts as an influential “pedagogy of enactment” (Grossman, Hammerness, & McDonald,

2009) and discusses the implications for teacher education pedagogy.
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Chapter 1
A Holistic View of Learning to Teach Science

The importance of student teaching —and field experiences more generally —for
new teachers goes almost unchallenged. A culminating student teaching or internship
experience is a central component of necarly every teacher education program and has
been for most of teacher education’s history (Guyton & Mclntyre, 1990). Although recent
reforms of teacher education have called for changing field experience in different ways
(Holmes Group, 1986; Lanier & Little, 1986; Levine, 2006), no one doubts the central
place of teacher learning in schools and classrooms; even the harshest critics of teacher
education almost always promote on-the-job or in-the-field training (e.g., Hess, 2001).
New teachers reinforce this message, often citing field experience and student teaching as
the most beneficial, authentic, or practical aspect of teacher education (Adams &
Krockover, 1997; Britzman, 1991; Farkas, Johnson, & Foleno, 2000; Goodlad, 1990).
Given its centrality, then, it is surprising that field experiences in university-based teacher
education programs —as sites for teacher learning —are not well understood, for a
variety of reasons which I elaborate below.

I begin this chapter by examining what we know about field experiences and
student teaching based on research, the limitations of this knowledge base, and how this
study might inform the literature. I then describe the study’s theoretical framework by
considering two questions: In what environments are interns immersed? What changes (if
any) do interns undergo as they move through the year?

Overview
My intent is to provide a holistic analysis of the internship experience for

preservice science teachers. It is holistic in two senses. First, [ keep track of the



“ecology” of the experience for a group of interns (student teachers who spend an entire
year in one school as part of their teacher preparation) (Zeichner, 1986). Rather than
focus on one aspect of field experiences (for example, the influence of cooperating
teachers), I include in analysis the entire professional life of interns, documenting interns’
interaction with various influences and people. This includes —prominently —the
cooperating teacher, but also the university supervisor, the school and classroom context,
and teacher education coursework, all of which have been cited by various researchers as
potentially influential on student teachers and/or new teachers.

The second sense in which this study will be holistic is in its view of the changes
that may occur in interns throughout the year. Using Korthagen’s (2004) conception of
the levels of change within teachers, I will describe and explain changes in interns’
behaviors and competencies, which are more readily observable, but also look for
changes in less observable, though theoretically important, levels of teachers like beliefs,
professional identity, and mission. Given this emphasis on capturing a holistic description
and analysis, I conducted an ethnography of the science interns’ experience in which I
attempt to construct “descriptions of total phenomena within their various contexts and to
generate from these descriptions the complex interrelationships of causes and
consequences” that exist during their internship (LeCompte & Preissle, 1993, p. 3). My
central research goals were:

e To describe the changes in interns, if any, throughout the course of a year-long
internship as a science teacher and explain why those changes occur.
e To determine the relative influences of the various aspects of that ecology on the

different levels of change.



In sum, I sought to understand the experiences of interns holistically by documenting the
array of forces at play that may influence these new teachers.
Review of Literature

While we have limited knowledge about teacher learning from field experiences
in schools, it is not for lack of interest on the part of researchers. However, literature
reviews cite common problems with the research on field experiences (Clift & Brady,
2005; Guyton & Mclintyre, 1990; McIntyre, Byrd, & Fozz, 1996; Wilson, Floden, &
Ferrini-Mundy, 2001). The literature is dominated with descriptions rather than analyses;
the evidence for claims concerning the effects of such experiences is uneven or weak.
While these reports may assist teacher education practitioners, attributing effects to
particular innovations can be difficult (Wilson, Floden, & Ferrini-Mundy, 2001).

Further, more quantitative studies use pre- and posttest designs in which teachers
are assessed —along dimensions of perspective, orientation, or efficacy —prior to
entering the field and then again at the end of their field experience (e.g., A. W. Hoy &
Spero, 2005; W. K. Hoy & Woolfolk, 1990). Studies like these report the “effects” of
student teaching on various outcomes, but offer limited insight into the mechanisms
behind those changes (Zeichner, 1986). Rarely have researchers systematically compared
different field experiences (either across programs or school sites) (Clift & Brady, 2005),
though important exceptions exist (Lacey, 1977; Tabachnick & Zeichner, 1984).
Additionally, relatively little work has been done that takes account of disciplinary
backgrounds in the field experience (Clift & Brady, 2005); that is, little research
examines the effects of field experience in learning to teach mathematics or science or

literacy. This may be most true for the work in science education where, for example,



“little effort has been made to understand the contributions of cooperating teachers and
teacher educators” to student teachers’ learning in and from the field (Clift & Brady,
2005, p. 322).

In sum, pinpointing and isolating the effects of the student teaching experience
has proved elusive (Clift & Brady, 2005). Different results occur across different teachers
and programs, and this has led to consistent calls for a more richly theorized conception
of field experiences (Clift & Brady, 2005; Guyton & Mclntyre, 1990; Wideen, Mayer-
Smith, & Moon, 1998) and for research that empirically documents learning in the field
and over time (Clift & Brady, 2005; Zeichner & Gore, 1990).

This study targets several of these weaknesses in the literature. First, data were
collected continuously throughout the year, allowing for an analysis that documents a
trajectory of teacher learning and socialization over time. In this way, it opens the “black
box,” documenting (perhaps) the mechanisms at play in “field experiencé,” even as it
looks at effects of the experience over the year. Second, the interns are all science
teachers in a teacher education program that emphasizes a disciplinary perspective. In
this way, the study speaks to the particular concerns that come with becoming a science
teacher.

However, despite the limitations of the research, there are several key findings
that inform this study. I begin with research on the effects of field experiences on
prospective teachers.

Effects of Student Teaching on Student Teachers
In general, researchers have found that the student teaching experience, along

with the first few years of teaching, tend to move teachers toward a more authoritative




stance toward their students (W. K. Hoy & Rees, 1977; Veenman, 1984). For example,
W. K. Hoy and Woolfolk (1990) surveyed 191 undergraduates at the beginning and end
of a semester using an instrument designed for assessing the tendency of teachers to
desire control of their students. The group of undergraduates who student taught (n=54)
grew significantly more custodial in their attitudes over the semester compared to the
group of education majors who had not yet student taught (n=63) and the group of
psychology majors who were not necessarily planning on becoming teachers (n=65).
Through surveys of preservice teachers, Lacey (1977) found that science teachers were
more likely to have this custodial attitude than those in other disciplines, though he
attributed this not to the effects of student teaching, but to differences in the type of
people drawn to the various disciplines.

A second related effect of student teaching is that teachers tend toward more
traditional styles of teaching and away from the reform-minded methods and strategies
espoused in teacher education. Traditional teaching might manage students in more
custodial ways but, more broadly, might also include a dependence on teacher-centered
pedagogy (rather than student-centered) and treating the teaching/learning process as one
of knowledge transmission from teacher to students (rather than construction of
knowledge by students with assistance of teachers). In the heat of the moment, student
teachers resort to following their “apprenticeship of observation” (Lortie, 2002), bend
toward their cooperating teachers’ traditional style or influence (Hewson, Tabachnick,
Zeichner, & Lemberger, 1999; Ross, 1988), are too consumed by the demands of
curriculum and classroom management to implement their reform ideals (Moore, 2003;

Powell, 1994, 1997; Tang, 2003), or fail to translate the theory of teacher education into



practice (Graham, 1997; Korthagen & Kessels, 1999). For example, in Graham (1997),
one student teacher, Michael, held deep commitments fostered at the university toward
student-centered instruction in which students played active roles in their learning and
was placed in a cooperating teacher’s classroom who shared some similar commitments.
However, when Michael felt uncomfortable interacting socially with his students, he
reverted to a traditional lecture-based teaching style that minimized awkward
communication between him and his students, a style similar to the one he experienced as
a student growing up in elite, private schools. Similarly, Hewson, Tabachnick, Zeichner,
and Lemberger (1999) found their efforts for reform-based teacher education thwarted
when student teachers entered classrooms with mentoring teachers where they rarely saw
efforts at conceptual change teaching by their mentor and were offered little practical
support in attempts to implement it themselves. An important exception to this study is
Tabachnick and Zeichner (1984) who found that student teachers’ perspectives on
teaching did not change throughout the student teaching experience, but rather
“solidified” or deepened.

Third, many student teachers undergo what some have called “praxis shock”
(Kelchtermans & Ballet, 2002; Veenman, 1984) or “shattered images” (Cole & Knowles,
1993a) in which their conceptions or visions of the teaching profession, or the act of
teaching, or their own persona as a teacher radically change. For some teachers, school is
disturbingly different from what they remembered as students (Graham, 1999), while
others are disillusioned at how different teaching, their mentor teacher, and students are
from what was described in teacher education coursework (Britzman, 1991; Bruckerhoff

& Carlson, 1995; Cole & Knowles, 1993a). Cole and Knowles (1993a) document student



teachers who describe being “misled” by their assumptions of school based on their
experience as students (p. 462), as well as teachers whose experiences with lazy,
uncreative cooperating teachers and catty, unprofessional school cultures “shattered”
their lofty images of teachers and left them doubting their desire to teach.

In sum, research on the effects of student teaching suggests that immersion in
schools leads new teachers to become more educationally conservative, to replicate both
the status quo and their experiences as learners, and to be unnerved by the clash between
their ideals and the realities of schooling.

Important Aspects of the Intern Experience

Another domain of relevant literature concerns variations in the field experiences
that new teachers have. While we tend to talk about field experience or student teaching
as monolithic, the time that different new teachers spend in schools may be wide-ranging.
They witness different teaching styles, engage in a range of relationships, and have
opportunities to participate in a variety of events and practices, each of which interacts
with their own previous experiences in classrooms in potentially varied ways. Here too
the research findings are limited for reasons noted above, but serve to direct this study
toward some of the influences on the intern experience. These four influences include the
cooperating teacher, university supervisor, the classroom and/or school context, and
teacher education coursework. Below, I will describe the findings around each of these,
beginning with the most prominent influence, the cooperating teacher.

Cooperating teachers. Cooperating teachers or school-based mentors are
influential in teacher development (Wilson, Floden, & Ferrini-Mundy, 2002), although

their influence is not uniformly positive or negative. For example, Winitzky, Stoddart,
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and O’Keefe (1992) describe early efforts at developing professional practice school
relationships between colleges of education and K-12 schools. They document instances
of student teachers who were taught to use conceptual change methods of science
teaching in their university methods courses, but placed with cooperating teachers who
predominantly use didactic methods. The student teachers, when faced with this conflict,
invariably conformed to their cooperating teachers’ expectations, though the reasons for
this conformity are not made clear. Likewise, researchers at the University of Wisconsin-
Madison published a set of papers focused on a teacher education program that promoted
conceptual change science teaching (Hewson, Tabachnick, Zeichner, Blomker, Meyer,
Lemberger, et al., 1999). At both the elementary and secondary levels, they found that
pre-service teachers were influenced by their methods courses and an action research
seminar toward the conceptions of teaching that the teacher educators desired, at least in
the way the student teachers responded in interviews and coursework (Lemberger,
Hewson, & Park, 1999; Meyer, Tabachnick, Hewson, Lemberger, & Park, 1999;
Tabachnick & Zeichner, 1999). Yet, these student teachers rarely attempted instruction
that matched these reform-minded conceptions. One reason for this mismatch, the
researchers argue, is that “cooperating teachers rarely modeled the kind of teaching (the
teacher educators) were seeking to encourage” and, consequently, student teachers
adopted many of their mentors’ approaches (Hewson, Tabachnick, Zeichner, &
Lemberger, 1999, p. 381). More positively, Graham (1999) describes a mentor teacher
committed to student-centered writing instruction who is able to strongly influence a
student teacher who enters with teacher-centered tendencies, and Mewborn (2000)

describes an expert elementary mathematics mentor whose reflective practice greatly
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increased the reflective capabilities of the student teachers with whom she worked. These
findings suggest that cooperating teachers exert a considerable influence on the ways that
student teachers teach and think.

Given the reported importance of cooperating teachers on teacher development, a
major emphasis of this study involved documenting the cooperating teacher-intern
relationship. Because the literature suggests that cooperating teachers tend to pull student
teachers toward their perspective, I attempted to uncover those perspectives through
interviews and participant observations. In addition, I documented the interaction
between the cooperating teachers and student teachers in order to attempt to uncover the
mechanism responsible for the influence. My efforts entail characterizing the multiple
perspectives that interns encounter, test out, and develop.

University supervisors. Another important part of the student teaching ecology is
the university supervisor, who, along with the student teacher and cooperating teacher,
completes the “student teaching triad” (Guyton & Mclntyre, 1990). While the role of the
university supervisor varies across teacher education programs, the influence of the
university supervisor is considered to be less than that of the cooperating teacher on the
student teacher’s development. For example, Borko and Mayfield (1995) studied four
middle-school math student teachers and found the university supervisors’ role across all
four cases dominated by paperwork (primarily lesson plans and observation forms) rather
than mathematics or mathematics-related pedagogy. In general, the university supervisors
expected to have little impact on student teachers and were pleased if they managed to

keep their relationship with the student teachers relatively congenial.



Others have argued that, because the role of university supervisor role is often
assigned to graduate students or adjunct faculty, the supervisor has little institutional
power or influence and might be considered a “disenfranchised outsider” (Slick, 1998;
see also Britzman (1991) and Lanier & Little (1986)). At the same time, because the
university supervisor serves as the eyes, ears, and voice of the teacher education program
and is such a ubiquitous component of student teaching programs, I fully documented the
interaction of the intern with the university supervisor, and the interaction of the student
teaching triad, when for example, they met as a group after classroom observations or
during summative conferences.

Teacher education coursework. At some level, all these findings (the effects of
student teaching, the varying influence of cooperating teachers and university
supervisors, and the like) suggest that one major problem confronting teacher educators is
the degree of separation between teacher education coursework and teaching in schools.
Major calls for reform of teacher education (Holmes Group, 1986; Levine, 2006) often
target the closing of this gap between schools of education and K-12 schools. As Clift
and Brady (2005) argue in their review of methods courses and field experiences, student
teachers often feel like they receive conflicting messages from teacher education and
school placements. And even on the relatively rare occasions when alignment appears to
occur, student teachers still struggle to implement the practices called for by teacher
educators (Clift & Brady, 2005; Graham, 1997).

Science teacher educators fare no better. As I described previously, the University
of Wisconsin-Madison’s teacher education program was designed to foster conceptual

change teaching (Hewson, Tabachnick, Zeichner, Blomker, et al., 1999) and they found
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that their methods coursework and seminars did influence preservice teachers’ beliefs and
commitments (Hewson, Tabachnick, Zeichner, & Lemberger, 1999). That success,
however, was tempered by student teaching experiences they felt were unaligned with the
university’s vision of teaching, which prevented student teachers from engaging in
reform practices (Hewson, Tabachnick, Zeichner, & Lemberger, 1999). In a different
study, Sadler (2006) studied 13 middle and high school science student teachers who
were taking a methods course (for which Sadler was the instructor) during their student
teaching experience. Using interviews, field notes of class discussions, and reflections
written for class, he found that the student teachers (with only one exception)
conceptualized how teaching should be along reform-based ideals, but had serious
reservations about whether these ideals might ever be realized due to a variety of
constraints including lack of resources, time limitations, curricular concerns, and their
students’ lack of appropriate preparation. Schools, it seems for these teachers, get in the
way of the good teaching envisioned by the university. In an attempt to better understand
the kind of changes student teachers undergo, capturing the interplay between the ideas
and experiences that student teachers encounter at both the university and their K-12
schools is a central task of this study. As a result, I followed student teachers as they
moved back to the university for weekly coursework and attempted to look for
interactions between the ideas and practices advocated for in teacher education and the
secondary science classroom.

School and classroom contexts. The impact of school and classroom contexts on
new teacher (not student teacher) socialization has received increasing attention (e.g.,

Achinstein, Ogawa, & Speiglman, 2004; Flores, 2006; Flores & Day, 2006, Hebert &
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Worthy, 2001; Kelchtermans & Ballet, 2002; Powell, 1997). Powell (1997) documented
the degree to which a lack of classroom science resources, coupled with classroom
management concerns, pushed a new science teacher toward a textbook-based teaching
style even though his prior commitments indicated a desire to teach in more scientifically
authentic ways. Although this second-career teacher (who had been a working scientist)
brought with him a strong desire to implement realistic science with a focus on data and
evidence, a lack of lab materials and an inability to maintain order when attempting
laboratory work left him using his textbook nearly every day. Other studies describe the
powerful influences of the school culture and leadership, including principals, on new
teachers’ success or failure in their first few years. Hebert and Worthy (2001) found that
one new teacher’s “successful” induction depended on her learning to enter the culture of
the school and a match between the new teacher’s personality and temperament with that
of her colleagues. Flores and Day (2006) followed a cohort of 14 new teachers through
their first two years of teaching and found that where the school cultures emphasized
teachers’ adherence to bureaucratic rules and extra non-instructional duties, those
teachers grew more conservative in their teaching practice in order to comply with
directives and manage their workloads while maintaining a belief that their teaching
should be different than it is.

However, the research literature is relatively thin on the influence of these aspects
of school and classroom context on student teachers, perhaps because student teachers are
seen as short-term visitors to a school rather than as more permanent members of the
school community. Alternatively, this may be because researchers tend to use theoretical

frameworks that do not foreground context as an important aspect of field experience,
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opting instead for other factors already described (cooperating teachers, university
supervisors, or teacher education coursework). For example, Bruckerhoff and Carlson
(1995) documented a case study of a struggling and undersupported student teacher in an
urban school, but attributed the problems less to the urban context and more to poor
mentoring and a lack of professional behavior on the part of the cooperating teacher and
university. In this study’s setting, however, student teachers spend a full year in the
schools and were expected to participate in many of the functions of full-time teachers
(like parent conferences and staff meetings). It seems reasonable to assume that the
school and classroom contexts that influence new teachers might also be relevant to the
interns in this study. As a result, they were a part of the intern experience documented in
this study.

In summary, most previous research has documented the effectiveness of that
field experience through studying its components, including university courses,
university supervisors, and cooperating teachers. This framing assumes an additive effect;
that as teachers go through a field experience and participate in its components, each
component changes teachers in some way —sometimes a little, sometimes a lot,
sometimes for good, and sometimes for bad —and that one can study the effects of field
experience by isolating the effects of the components. It also assumes that programs are
relatively monolithic and that each teacher receives the same “treatment” in each program
component.

This study, as I will describe in the following section, frames the problem of field
experiences for beginning science teachers differently. Rather than presuming either that

learning to teach is linear or additive, or that the problem to be investigated concerns how
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to “control” various aspects of a teacher preparation program so as to increase its
effectiveness, I am interested in taking an ecological perspective on understanding
student teaching. An ecological approach is holistic in that it focuses on describing
reciprocal, dynamic, and evolving relationships between individuals, groups, and the
places in which they live and work. Thus from an ecological perspective, understanding
the intern experience means understanding the interrelationships of university
experiences (like coursework), school experiences (like teaching, planning, and
curriculum), university personnel (like university supervisors and course instructors), and
school personnel (like cooperating teachers, principals, parents, and students).
Tuking a Holistic Perspective on Learning to Teach Science

As noted, this study takes an ecological and holistic perspective on science
internships. Here [ will explain my conceptuélization of the internship and new teacher
growth by considering two questions: In what environments are interns immersed? How
do I understand the changes interns undergo as they move through these environments?
The “Ecology” of Student Teaching

Wideen, Mayer-Smith, and Moon (1998) argue that improved teacher education
research would take an ecological perspective; that is, it would recognize, as is true for an
ecosystem, that “everything is connected to everything else” (p. 168). Many studies of
student teaching isolate factors/components without looking at the “content and context”
of the experience as a whole (Zeichner, 1986), or using the ecology metaphor, examine
only particular organisms without considering that organism’s relationship to other

organisms and to the environment. In this study, I document the interactions between an

14



RIS

ROV

-
U W

-

Lovon

T

Y
by

[
5 s
(R

i o

ey

\
im'i\:\




intern and the components of that intern’s ecology as well as the relationships between
the components.

Figure 1.1 below shows a conceptualization of the ecology of the internship. The
major influences on student teachers (as discussed above) surround the intern. Double-
headed arrows indicate interaction between the ecological components. For example, we
see arrows connecting the cooperating teacher to a) the student teacher (as they interact
on a daily basis), b) the school/classroom context (as the cooperating teacher teaches and
mentors within a school and classroom community), and c) the university supervisor (as
the cooperating teacher meets with the supervisor during visits, conferences, or
evaluations). While not drawn, an interaction might also be possible between the
cooperating teacher and teacher education (as when a cooperating teacher attends
orientation meetings hosted by the university). I have also included arrows between the
intern and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>