i
i
§
§
1
4
3
5
B




Bt

’w

de0R

54217639

LIBRARY
Michigan State
University

This is to certify that the

dissertation entitled

"What" and "How" Does a Mentor Teacher Learn
During a Secondary Science Teacher Candidate's
Internship?

presented by

Scott A. Ashmann

has been accepted towards fulfillment
of the requirements for

Ph.D. Teacher Education

degree in

Ot Y. Bosoas.

Major professor

Date 9/7"/03

MSU is an Affirmative Action/Equal Opportunity Institution 0-12T



PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE DATE DUE DATE DUE

¥88 9y

JUN3 @ 592605

6/01 c:/CIRC/DateDue.p65-p.15



“WHAT” AND “HOW” DOES A MENTOR TEACHER LEARN DURING A
SECONDARY SCIENCE TEACHER CANDIDATE’S INTERNSHIP?

By

Scott A. Ashmann

A DISSERTATION
Submitted to
Michigan State University

in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
Department of Teacher Education

2003



ABSTRACT

“WHAT” AND “HOW” DOES A MENTOR TEACHER LEARN DURING A
SECONDARY SCIENCE TEACHER CANDIDATE’S INTERNSHIP?

By

Scott A. Ashmann

Teaching science for understanding is hard work. Not many teachers leave a
teacher education program sufficiently prepared to engage in this practice. In fact, many
veteran teachers struggle with this complicated task, so effective professional
development is needed. One approach that may hold some promise is being a mentor
teacher to an intern. To investigate this possibility, the following central question guided
this study: "What" and "how" does a secondary science teacher learn about the practices
of teaching from the experience of being a mentor teacher for a science intern?

A conceptual framework based on three planes of focus was utilized in this study.
These planes are (a) a focus on the larger learning community and context, (b) a focus on
the local learning community and activities, and (c) a focus on learners and purposes.

Data were collected on two focus mentor teachers. These data included
observations of interactions between the mentor and intern, responses to clarifying
questions, interviews with other science teachers, and observations of both the mentor
and the intern teaching lessons. Relationships among the characteristics of the context of
the school and science department with the mentor teacher's theory of learning and
teaching practices and the patterns of practice the mentor used in responding to specific

occasions for learning were explored. It was found that these characteristics are related to



five elements of mentor teacher learning: the social environment, resource use, defining
tasks, the learning process, and the nature of a satisfactory conclusion.

Two conclusions were made. The first was that remarkably detailed parallels exist
among key elements in the context in which a mentor teacher works, the mentor teacher's
approaches to teaching and learning, and the mentor's response to occasions for learming
during the internship. The second was that differences among mentors in these key

elements could account for differences in "what" was learned and "how" it was learned.
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Overview of the Chapter

Teaching science for understanding is difficult work. One conception places it at
the intersection among knowledge of content, knowledge of students, and knowledge of
pedagogy. Not only is a teacher expected to have a deep understanding of these three
separate arenas, but that individual is also asked to be proficient in the connections
among them and be able to apply these understandings to classroom situations "in the
moment." Along with this knowledge come complex practices.

Not many teachers leave a teacher education program sufficiently prepared to
engage in these practices and develop this knowledge on their own. In fact, many veteran
teachers struggle with these complicated tasks. Effective professional development is
needed if teaching for understanding is the goal. The one-shot workshops that have
dominated professional development for years are inadequate in supporting teachers'
learning to teach in this manner. More effective means for professional development are
beginning to emerge, and many education researchers and school based professional
developers are on the lookout for other productive approaches. One approach that may
hold some promise is that of being a mentor teacher to an intern. During my experience
as a field instructor in my Ph.D. program, I encountered man)'l mentor teachers who
claimed that the experience of being a mentor to an intern was a wonderful means of
professional development. These teachers asserted that they learned as much from the
intern as the intern learned from them about the teaching of science. Thus, the central
question of this study is: "What" and "how" does a secondary science teacher learn
about the practices of teaching from the experience of being a mentor teacher for a

science intern?



I have addressed this question by developing case studies of two mentor teachers.
Both were experienced teachers, but one had much more experience working as a mentor.
They also taught in quite different high schools. A powerful conceptual framework was
needed to better understand how these teachers responded to professional development
opportunities associated with their work as mentors. Ideas from Vygotsky, Rogoff,
Wertsch, and others were combined in a way that helped explore occasions for learning
that were a part of the internship. Three planes of focus led directly to the four research
questions upon which this study was based: (a) a focus on the larger learning community
and context, (b) a focus on the local leamning community and activities, and (c) a focus on
learners and purposes. These planes of focus were also used to organize data collection
and data analysis.

Rationale for the Study

Teaching for Understanding Is Hard

Scientific literacy for all Americans is the current rallying cry of the science
education reform movement. Documents from this "standards" movement outline what a
scientifically literate person should understand and be able to do (American Association
for the Advancement of Science, 1990; American Association for the Advancement of
Science, 1993; American Association for the Advancement of Science, 1998; National
Research Council, 1996). U.S. secondary s.cience students, those students who should be
the closest to achieving scientific literacy of all K-12 students, have not fared well when

compared to their counterparts from many other countries. According to the Third



International Mathematics and Science Study (National Center for Education Statistics,
1998):

e U.S. twelfth graders performed below the international average and among the
lowest scoring of the 21 TIMSS countries on the assessment of science general
knowledge.

e The international standing of U.S. students was stronger at the eighth grade than
at the twelfth grade in both mathematics and science among the countries that
participated in the assessments at both grade levels.

e Performance of U.S. physics students was among the lowest of the 16 countries
that administered the physics assessment.

Closer to home in Michigan, MEAP data show that for eleventh grade students in
1999, only 51% of the more than 80,000 students statewide met or exceeded state
standards (Michigan Department of Education, 1999). What may be even more troubling
is that 19.7% of Michigan eleventh grade students did so poorly that they were
"unendorsed” in science by the Department of Education. "Science for all" may be the
rallying point for this science education reform movement, but the evidence shows that
we are a long way from making this a reality.

Although there may be many reasons for these poor assessment results, one is
undoubtedly how science is taught in American schools. Science educators in this
country have made the improvement of student achievement a high priority, and they
have identified more effective teaching as an integral part of this priority (U.S.
Department of Education, 1993). The typical science teaching practices of many U.S.

teachers are not adequate to help students understand science concepts and theories in



rich and flexible ways (NCES, 2000; NRC, 1996). Students are not asked to take an
active role in their learning in many science classrooms. Students need opportunities (a)
to engage with the material in ways that incorporate their prior scientific understandings,
(b) that allow them to explore many different phenomena and look for patterns in a real-
world context, and (c) that allow them to construct new and more sophisticated
understandings through interactions with the materials and their classmates and
instructors (AAAS, 1990; AAAS, 1993; AAAS, 1998; NRC, 1996). However, there is
abundant evidence that most science teachers do not have the knowledge and skills they
need to teach in these ways (AAAS, 1998; Horizon Research, Inc., 2002a; Horizon
Research, Inc., 2002b).
Professional Development Is Needed

One formulation of the knowledge associated with teaching science for
understanding places it at the intersection among knowledge of content, knowledge of
students, and knowledge of pedagogy (Anderson, 2001). Not only is a teacher expected to
have a deep understanding of these three separate arenas, but that individual is also asked
to be proficient in the connections among them (Barnett & Hodson, 2001) and be able to
apply these understandings to classroom situations "in the moment" (Schon, 1983).
Along with this knowledge come complex practices. A teacher must be proficient in
using a teaching cycle (such as planning, teaching, assessment, and reflection) and a
learning cycle (such as establishing the problem, modeling, coaching, fading, and
maintenance).

Not many teachers leave a teacher education program sufficiently prepared to

engage in these practices and develop this knowledge on their own (Yager & Penick,



1990). According to Anderson and Mitchener (1994), much of the important teacher
education must occur in the school setting with teachers who are well past the stage of
initial job survival. Only these teachers have the mental space to reflect on their work in
deep ways, but even many veteran teachers struggle with the sophisticated tasks
associated with teaching science for understanding (Davis, 2003). The content can be
complicated, the relationships among concepts complex, and effective ways of engaging
students elusive. The conceptual burdens on teachers include changing the image of what
science is, changing the nature of instruction, changing the teacher’s role in the
classroom, and changing the manner in which planning takes place (Foster, 1997).
However, it is an approach such as teaching for understanding that is needed if students
are to comprehend powerful scientific ideas. Complicating matters are teachers who
believe they are teaching according to the ideas put forth in the reform documents, but in
actuality are teaching quite traditionally (Cohen, 1990; King, Shumow, & Lietz, 2001).

Given that teaching science for understanding is a difficult task even for well-
qualified teachers, professional development plays a very important role (Loucks-Horsley
et al., 1998). Unfortunately, some common forms of professional development are
ineffective, in particular short-term in-service workshops (Lampert, 1988; Mosenthal &
Ball, 1992). According to Lieberman (1996), teachers’ definitions of the problems of
practice have often been neglected, professional development opportunities have often
ignored the critical importance of the context within which teachers work, and time for
inventing as well as consuming new knowledge has often been absent. In addition, Ball
and Cohen (1999) suggest that traditional professional development efforts lack

consistency and coherence; there is a need for serious, sustained learning of curriculum,



students, and teaching. Forms of professional development that are neither ineffective nor
prohibitively expensive are needed.
Being a Mentor Can Be a Form of Professional Development

Being a mentor teacher is related to current ideas put forth concerning effective
professional development. For example, Harty and Enochs (1985) recommended that in-
service programs reflect the involvement of teachers in all aspects including the needs
assessment, planning, designing, and implementing processes and that professional
development provide diverse, flexible offerings that address the current concerns of the
practitioner and can be readily utilized in the classroom. These elements of professional
development exist in the mentoring experience since a mentor can plan and determine
what is paid attention to during the interactions with an intern, and these interactions take
place primarily in the mentor’s classroom. Lockwood (1998) noted that a compelling
argument can be made for substantive, provocative professional development that treats
teachers as active learners in their own classrooms as being crucial if students are to
improve both the content and quality of what they learn.

In addition, Garet et al. (2001) found that the form of the activity; the collective
participation of teachers from the same school, grade, or subject; and the duration of the
activity significantly affected teacher learning. Being a mentor means that the form of the
activity is flexible and can be best fit to the needs of the mentor teacher. It means that the
mentor is working with not only a teacher from his or her own subject area, but also an
individual who is working in his or her own classroom with intimate knowledge of the
practices that take place and the students involved. It also means that the mentor teacher

will be working with this knowledgeable intern for most of the academic year, much



longer than many traditional forms of professional development. Thus, being a mentor to
an intern incorporates many aspects of effective professional development experiences.

Two major types of learning are possible for teachers working as mentors. The
first concerns learning about being a mentor. As a result of the year-long interaction with
an intern and discussions with field instructors, other mentor teachers, university
personnel, etc., the mentor teacher has many opportunities to learn more about and
practice the various aspects of being a mentor (Koballa, Kemp, Coleman, & Keys, 1999).
The second category deals with enhancing teaching practices. As a result of working with
an intern and other individuals associated with the internship who may have new ideas
about teaching, the mentor teacher may find ways of enhancing his or her own teaching
practices. This study focuses on the second of these categories due to its potentially close
relationship with teaching science for understanding.

Being a mentor has the potential to create a situation where a science teacher can
learn new teaching practices that would help students learn with understanding. Being a
mentor teacher involves interactions with individuals (including both the teacher
candidates that mentors work with and representatives of teacher education programs)
who tend to be well-versed in not only the subject matter content of science, but also in
standards-based teaching strategies. The mentor teacher's learning takes place in her or
his own classroom where she or he can experiment with new teaching strategies in a
familiar environment with well-known students. Since this is a self-directed approach, the
progression of the learning takes into account the mentor’s existing knowledge, attitudes,
and behaviors, which have not been a large enough part of traditional forms of

professional development (van Driel, Beijaard, & Verloop, 2001). The potentially intense



relationship with an intern over an extended period of time might enhance the quantity
and quality of new teaching practices.
Need for the Study

Some evidence exists that being a mentor teacher might be an effective means for
enhancing teaching practices (Clinard et al., 1995; Tatel, 1993; Wilson, 1996). At the
very least, it deserves some further attention. A systematic investigation of the activities
in which the mentor teacher engages that foster learning about teaching practices is
needed. It would be helpful to know which elements of a teaching practice are addressed
during the internship and how a mentor teacher learns new ideas, strategies, and skills.
Determining these things would assist university and school-based personnel in making
decisions about the internship that would benefit both the intern and the mentor teacher
with respect to their learning about teaching. The findings from these data also have the
potential to not only influence how mentor teachers view their role in the internship, but
also help us to better understand teacher learning in the school setting.

Personal Experiences Leading Up to My Dissertation Work

In the previous section, a rationale for this study was presented based on the
learning needs of students. In addition to this rationale, there is also a personal side to this
research study. I have experienced firsthand many of the issues related to mentor teacher
learning.
My Student Teaching Experience

During my senior year of high school, I decided to become a high school science
teacher. I loved chemistry, and I loved interacting with others, so this decision seemed to

incorporate two of my deep interests. I felt that I received a solid interdisciplinary



education during my undergraduate years. I entered my semester of student teaching with
many ideas about how to get to know my students and how to assess their understandings
of science concepts. However, understanding the pedagogy of science was an area in
which I needed more assistance. My prior experience in teaching consisted primarily of
tutoring students individually. I wanted to explore a variety of teaching strategies.

Unfortunately, my mentor teacher' was near retirement and seemed to feel that
having a student teacher was an easy way to spend his semester. He rarely observed my
teaching. In fact, he watched me teach two lessons, a total of 90 minutes, from January 4
- May 20. The few times we did work together to plan a lesson were rich and interesting,
but they occurred infrequently. A couple of the students told me he was convinced that I
was doing a good job since no one complained about me. Thus, he did not feel the need
to be in the classroom when I taught. These students also told me that I should take this
as a great compliment since he cared so deeply about his students and their leamning.
Being young, I did indeed feel complimented. However, I now realize that I was denied
his knowledge and skills associated with teaching chemistry and physics. I also feel that I
had some ideas about teaching that I wanted to "try-out" on an experienced teacher. It
was a situation where each of us could have benefited from working with each other. Yet,
little happened due to our lack of interaction.
Work as a Field Instructor

One of the assistantships I had during my first two years as a Ph.D. student was
that of secondary science field instructor. Either before, during, or after each intern's

lesson, I was able to talk with his or her mentor teacher. We discussed many aspects of

! In this study, a mentor teacher is defined as the individual who works with a student teacher or intern
during the final stage of a teacher candidate's preparation. It is in the mentor teacher's classroom where the
student teacher or intern is placed to gain teaching experience.

10



the intern's progression in learning to teach. We also discussed the impact this experience
was having on the mentor teacher. On many occasions I found that each of the mentor
teachers claimed that having an intern in his or her classroom was a great form of
professional development. Most mentor teachers said that they learned not only about
how to be a better mentor, but also about how to be a better science teacher.

Many times the mentor teacher and the intern claimed that they worked together
on projects and activities in the classroom. Many of these projects and activities
concerned the intersection of students, pedagogy, and science content. Since teaching for
understanding is a goal of the secondary science teacher education program and since
interactions that were absent from my student teaching experience were occurring during
these internships, I was drawn to questions of "what" and "how" the mentor teachers were
learning about science teaching from the experience of being a mentor. These questions
led to the focus of my research practicum.

Research Practicum

My research practicum became a pilot study for this dissertation. I interviewed
and observed three secondary science mentor teachers in three different schools. The
findings led me to believe that there is much to explore in the area of mentor teacher
learning as a form of professional development. My research practicum showed that
some teachers have found the experience of being a mentor teacher to be a very effective
form of professional development. In particular, one teacher, Louis Bishop?, claimed the

following:

2 All names of individuals and schools in this document are pseudonyms.
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¢ Interns stimulate mentors to think of new approaches to curriculum, planning,
classroom management, organization of room, ways to create a more positive
learning environment for students, and assessment.

¢ Interns offer a fresh approach and tons of collaboration about all of the above.

¢ Interns bring some new content knowledge to the mentors, especially teachers
who have been away from institutions of higher learning for a while.

¢ Interns bring some fresh ideas for classroom activities to mentors, as well as any
new education philosophies/techniques learned at the university.

The findings from my research practicum provided some insights into "what" a
science teacher could learn from the experience of being a mentor. I was intrigued by the
question of "how" a teacher learns from the experience of being a mentor to an intern that
would lead to such interesting outcomes as those put forth by Louis Bishop.
Unfortunately, the methodology employed during my research practicum did not provide
the depth or richness of data needed to investigate the complex issues related to how an
individual learns from an experience. Using the literature associated with some of my
coursework and one of my research assistantships as a starting point, I began to delve into
the research surrounding teaching for understanding, professional development, teachers
learning from their practice, and sociocultural learning theory. Each of these areas of
literature seemed to have the potential to inform my approach to investigating how a
teacher could learn from the experience of being a mentor to an intern. The findings from
my literature review were meshed with my experiences as a science teacher and field

instructor to produce the following conceptual framework.

12



A Useful Conceptual Framework
What Practices of Teaching Are the Focus of This Study?

Since this study is concerned with "what" and "how" a mentor teacher may learn
to enhance his or her own teaching practices from the experience of being a mentor
teacher, outlining the practices of teaching that could be improved is a logical place to
begin. However, producing an exhaustive list is almost a nearly impossible task since the
practices of teaching associated with teaching for understanding are great in number and
complexity. In addition, to bound this study and to examine the desired teaching practices
in some depth, just a few may be chosen. The teaching cycle of planning, teaching,
assessment, and reflection was central to the conception of teaching for understanding
used in this study. Since many of the activities of teaching in this manner are
incorporated in the teaching cycle, it was a good place to begin in developing an
understanding of how an individual learns about this approach to teaching science.

In this study the activities in the following set of practices are being referred to
when the topic of "what" a science teacher can learn from being a mentor to an intern is
discussed. This set includes, but is not limited to:

Planning (for both individual lessons and for units)

o Clarifying the goals and objectives

o Finding and evaluating teaching resources
e Selecting content and examples

e Selecting teaching strategies and activities
e Selecting assessment strategies

¢ Planning for expected student activity

13



Using teaching strategies
e Determining the level of responsiveness to students’ needs and desires
e Implementing strategies that the teacher believes are useful
e Determining the level of interaction between teacher and students and
among students
Conducting assessments (both formally and informally including embedded
assessment)
¢ Understanding students' thinking about science
e Assigning grades
e Providing feedback to the teacher concerning his or her teaching
performance
Reflecting on one’s own performance
¢ Evaluating the success of teaching
e Generating ideas and plans for improvement
¢ Generating questions or problems for future work
Improving Practices or Learning New Practices: Vygotsky's Zone of Proximal
Development
If the practices outlined above represent "what" a teacher might learn from the
experience of being a mentor teacher, then a way of examining "how" these practices are
learned was a logical next step.
I found the concept of the zone of proximal development (ZPD) put forth by
Vygotsky to have useful elements for thinking about the question of "how" mentor

teachers learn about these practices. Briefly, the zone of proximal development is the
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distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving
under the guidance of a master, or in collaboration with more capable peers (Vygotsky,
1978).
The zone of proximal development embodies a concept of readiness to learn that
emphasizes upper levels of competence. These upper boundaries are not
immutable, however, but constantly changing with the learner’s increasing
independent competence. What a child can perform today with assistance she will
be able to perform tomorrow independently, thus preparing her for entry into a
new and more demanding collaboration. These functions could be called the
“buds,” rather than the fruits of development. The actual developmental level
characterizes mental development retrospectively, while the zone of proximal
development characterizes mental development prospectively (pp. 86-87).
Although in this passage Vygotsky is discussing learning in children, I believe the
same principles of the zone of proximal development apply to learning in adulthood.

Figure 1 is my take on how this idea transfers to being represented as a diagram.
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Activities the individual is not proficient
in doing independently or with support

Zone of Proximal Development

What an individual can
do independently

Figure 1. My conceptualization of Vygotsky’s Zone of Proximal Development.

The inner ellipse represents activities that an individual can do independently. The
individual understands the means by which to do the activity and is familiar with and can
utilize the appropriate tools in accomplishing the task. The zone of proximal development
is a region representing the activities an individual can do with social and material
support. Finally, everything else is located in a region outside the zone of proximal
development that is defined by activities the individual cannot participate in
meaningfully, even with social and material support.

There are two features to note in Figure 1. The first is that the zone of proximal
development surrounds what the individual can do independently. However, the width of

the zone is not equal on all sides of the individual’s knowledge. This represents my idea
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that the learning that is needed to meaningfully participate in new activities is not the
same in all cases, both quantitatively and qualitatively. For example, I am currently
learning how to write an acceptable dissertation. This work is complex and involves
many different activities and the input of a variety of individuals over an extended period
of time. This activity would be found in a wider area of the zone than, for example, when
I learned how to find my books for the pro-seminar course before my first semester in the
doctoral program.

The second feature to note in this diagram is that the region “Activities the
individual is not proficient in doing independently or with support” is boundless. This
aligns with my belief that the universe of understanding is without end. What we know,
believe, and are capable of doing is infinitesimally small compared to both our potential
and what could be known.

The zone of proximal development consists of activities. Thus, the ZPD is a place
where knowledge, beliefs, and skills are socially constructed. Here the individual
experiences and reflects upon activities in which she or he engages with others and/or
with tools that are utilized in the activity. Through these activities, the individual learns
patterns of practice that help him or her engage in other activities that are deemed
desirable or necessary by the individual and/or the community in which she or he is a
member. One aspect of this conceptual framework of teacher learning is based on
Kenneth Strike's idea that it is not enough to just have experiences, but that more learning
is derived from reflecting on an experience than is derived from the experience itself

(Posner, 1996).
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Depending upon the practice of teaching in which the mentor teacher is engaged,
the zone of proximal development could include activities associated with, just to name a
few, (a) the mentor teacher’s interactions with the intern, field instructor, other mentor
teachers, and MSU course instructors; (b) artifacts produced for the internship (e.g.,
intern’s course documents, mentor teacher handbook, etc.); or (c) books and other
materials read during time freed up during the school day due to the intern teaching
classes.

The goal of using the ZPD to investigate mentor teacher learning is similar to the
goal of using a sociocultural approach in many situations: “to explicate the relationships
between human action, on the one hand, and the cultural, institutional, and historical
situations in which this action occurs, on the other” (Wertsch, del Rio, & Alvarez, 1995,
p- 11). Human action may be external as well as internal, and it may be carried out by
groups, both small and large, or by individuals (Wertsch et al., p. 10).

Planes of Focus in Sociocultural Activity

The zone of proximal development is a useful tool in thinking about an
individual's learning. It provides a way of thinking about the territory between what an
individual is able to do, and therefore understands, and what she or he is not capable of
doing. It examines the ways in which supports help to scaffold this territory for the
learner, primarily by investigating the activities that are included in the ZPD. These
activities are influenced by, and influence, the larger learning community or context in
which they take place; the local leaming community, primarily the interpersonal
interactions among the individuals and tools involved in the activities; and the learners

themselves and the purposes they bring to the activities.
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The use of “activity” as the unit of analysis allowed for a formulation of the
relation between the individual and the social and cultural environments in which each
was inherently involved in the others’ definition. None of these existed separately.
Barbara Rogoff’s (1990) approach to observing sociocultural activity was helpful here
(see also Rogoff & Lave, 1999). She proposes using three inseparable, mutually
constituting planes comprised of different perspectives on the same activity. At various
times, one of these planes becomes the focus of the analysis with the other planes present,
but remaining in the background (Wertsch et al., 1995). These planes are linked with
personal, interpersonal, and community processes. Rogoff conceives of planes of focus
not as separate or as hierarchical, but as simply involving different grains of focus with
the whole sociocultural activity. To understand each requires the involvement of the
others. "Understanding the processes that become the focus at each plane of analysis -
individual, interpersonal, and community/institutional - relies on understanding the
processes in the background as well as those in the foreground of analysis" (Wertsch et
al., p. 146).

Therefore, using this approach to analyze activities associated with the practices
of teaching in the mentor teacher's zone of proximal development required that each
plane be foregrounded one at a time while keeping the others in mind. This analysis
ultimately examined the activities from three different planes with each highlighting
different aspects of the activities occurring in the zone of proximal development. The
following is a description of each of these planes.

Plane A: A focus on the larger learning community and context. The first plane

focuses on the larger learning community or the context in which the mentor teacher's
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ZPD is located. This plane could include: (a) the bureaucratic policies and practices of
the school, (b) the material resources available to a teacher, (c) the degree of
collaboration among teachers in a department, (d) the involvement of parents' beliefs
about education and their perception of their student's academic performance, (€) the
culture of the students, (f) norms and expectations of teacher behavior in the classroom
and outside the school, and (g) expectations from the teacher education program.

To varying degrees, each of these elements of the institutional context shaped the
nature of the activities that were in the mentor teacher's ZPD. Rogoff uses the concept of
apprenticeship to describe and explain learning that takes place on this level. This
metaphor is used to focus attention on the active roles of newcomers and others in
arranging activities and support for developing participation, as well as on the
cultural/institutional practices, norms, and goals of the activities to which they contribute
(Wertsch et al., p. 143).

A further elaboration of this plane would include the role that organizational
resources and the context in which the learner finds her or himself play in acting as
supports in the ZPD. In other words, the situation itself may present the means and
support for which the learner may engage in participation that leads him or her closer to
an expert performance of some activity. For example, a mentor teacher who is working
collaboratively with her intern on a project that focuses on student learning and uses
resources available within the science department may be learning new pedagogical
methods. Thus, this activity is in the mentor teacher's ZPD, and the dialogue with her

intern and the utilized resources are acting as supports for learning.
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Plane B: A focus on the local learning community and activities. This plane
focuses on the local learning community and primarily on the activities that take place in
the ZPD. Guided participation is utilized by Rogoff (1990) to describe and explain the
interactions among individuals in a learning community. This "stresses the mutual
involvement of individuals and their social partners, communicating and coordinating
their involvement as they participate in socioculturally structured collective activity"
(Wertsch et al., p. 146). This creates a "perspective at how to look at interpersonal
engagements and arrangements as they fit in sociocultural processes, to understand
learning and development" (Wertsch et al., p. 147). These collective endeavors constitute
and transform cultural practices with each successive generation. "Their activity is
directed, not random or without purpose; understanding the purposes involved in shared
endeavors is an essential aspect of the analysis of guided participation" (Wertsch et al., p.
148).

Wertsch’s ideas surrounding “activities” fit well with Rogoff’s approach. Wertsch
(1991) uses mediation, mediational means, and mediated action to help make sense of
what is occurring in the zone of proximal development. He makes four points, and these
points lead him to conclude that the unit of analysis is human action or activity:

e Mediation is an active process.
e The introduction of a new cultural tool into this active process of mediation
inevitably transforms it.

e Mediation always involves constraint as well as empowerment.
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e Cultural tools are shaped by cultural and historical circumstances as well as the
kinds of action, and they usually emerge for reasons other than to facilitate many
of the kinds of action they end up shaping.

Understanding the relationship between human mental functioning and the
cultural, historical, and institutional setting (as described in the previous plane) is one
goal of sociocultural research. Human action as the unit of analysis includes both of these
aspects. One consequence of taking this perspective is that the very notion of agent
comes to be redefined. Instead of assuming that individuals, acting alone, are the agents
of actions, the appropriate designation of agent is “individual(s)-operating-with-
mediational-means.”

Plane C: A focus on learners and purposes. The third plane focuses on learners
and their purposes. It centers on the changes that are made in the individual's abilities to
participate in future activities, not on the internalization of bits of knowledge and skills a
learner accumulates and stores for future use. Rogoff uses the term “participatory
appropriation” (or just “appropriation”) to refer to "the process by which individuals
transform their understanding of and responsibility for activities through their own
participation...The basic idea of appropriation is that, through participation, people
change and in the process become prepared to engage in subsequent similar activities. By
engaging in an activity, participating in its meaning, people necessarily make ongoing
contributions (whether in concrete actions or in stretching to understand the actions and
ideas of others). Hence, participation is itself the process of appropriation" (Rogoff in

Wertsch et. al., p. 150).
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Rogoff's concept of participatory appropriation is useful in thinking about the
engagement of an individual in an activity in her or his ZPD, but it does not take into
account the affective aspects of learning. The participation of an individual in a series of
activities over time can lead to some value-laden pre-dispositions or habits of mind that
influence future activities. These may form from patterns in the activities that the
individual identifies to assist with organizing and understanding the complex events in
which individuals take part. Barnes (1992) has described these as “frames.” According to
Barnes, frames "refer to the clustered set of standard expectations through which all
adults organize, not only their knowledge of the world but their behaviour in it. We might
call them 'the default settings of our daily lives™ (p. 16). He goes on to define them as
value-laden and dynamic.

This concept can also be applied to mentor teacher learning in the ZPD. I believe
this to be the case because frames have also been defined as "an outline scheme which,
running ahead of experience, defines and guides it" (Shibutani in Ball & Goodson, 1985).
Thus, a mentor teacher's frames influence the activities that take place in the ZPD. In
particular, teachers' theories of teaching and learning and their teaching practices affect
the frames that they bring to opportunities to learn while working as mentors.

Research Questions
The Central Question

The following central question guides this study: "What" and "how" does a

secondary science teacher learn about the practices of teaching from the experience of

being a mentor teacher for a science intern?
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In order to investigate this central question more closely, the following research
questions were used to guide specific aspects of this study. In particular, the question of
how mentor teacher learning takes place is complex. Rogoff's planes of sociocultural
activity were used to deconstruct this question into issues related to the context, activities,
and personal factors associated with an occasion for learning. In this study, an occasion
for learning was defined as a situation where resources that have the potential to enhance
a teacher's practices related to planning, teaching, assessment, and/or reflection and
revision were available. Resources were not only the material resources available (e.g.,
books, notes, money, time), but also human resources (e.g., ideas, perspectives, prior
experiences) and social resources (e.g., collaboration, language, shared sense of purpose).
Research Questions
1. How do the contexts of the school and the teacher education program provide (a)
norms, (b) resources, and (c) occasions for learning about the teaching cycle for the focus
mentor teacher?

2. How does a focus mentor teacher respond to occasions for learning about the teaching
cycle? (For example, co-planning, co-teaching, developing assessments with the intern,
reflective dialogue with the field instructor, etc.)

a) What parts of the teaching cycle are involved (planning, teaching, assessment,

and/or reflection)?

b) What actions are taken? (For example, how do the participants act to support

the mentor teacher's learning about the teaching cycle? What role does the focus

mentor teacher play during these activities?)
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¢) What cultural tools or resources are used? How are they used? (For example,
lesson or unit plans, teaching tools, student work, etc.)
d) Who are the participants in the activity? How do the perspectives of the co-
participants influence these activities?
3. How do personal factors affect the nature and extent of the focus mentor teacher's
learning about the teaching cycle?
a) What is the nature of the focus mentor teacher's teaching practices?
b) What "frames" and perceptions play a role in helping the focus mentor teacher
make sense of the occasions for learning? In what ways do they play a role?
c) What does the focus mentor teacher hope to learn? What is the nature of the
focus mentor teacher's motivation to learn? (For example, what dispositions does
the focus mentor teacher possess? What expectations does the focus mentor
teacher hold for him or herself as a mentor? How does the focus mentor teacher
determine the benefits and costs associated with enhancing (or not enhancing) her
or his teaching practices?
4. What learning outcomes develop for the focus mentor teachers?
a) What parts of the teaching cycle do mentors claim to have learned about?
i. Planning
ii. Teaching
ili. Assessment
iv. Reflection

b) How do the learning outcomes become part of the mentor's teaching practices?
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In order to adequately address these complicated questions, rich and deep data
were required. Thus, there was a need to study a small number of mentor teachers in great
detail. Focus mentor teachers were used for this purpose. A focus mentor teacher was a
teacher who agreed to open up his or her mentoring practices to a researcher for close
inspection. These practices included the interactions between the mentor and his or her
intern, observations of the mentor and intern teaching lessons, responding to questions
that helped clarify decisions that were made during a lesson or a planning session with an
intern, etc.

Significance of This Study

This study is significant to the topic of teacher learning in school settings in
several ways. First, it has the potential to show how a change in perspective about the
internship from being one where the mentor teacher primarily assists in the intern's
progress in learning to teach to one where the mentor teacher and the intern act as co-
learners in the classroom can help facilitate the enhancement of teaching practices for
both individuals. If this occurs, the benefits to be gained from the internship will be seen
as more of a two-way street, instead of a one-way street only benefiting the intern.

Second, this study is a close examination of mentor teacher learning in the school
setting. It includes three key aspects of learning (context, activities, and the personal
factors of the learner) in its analysis. The findings from this study could inform future
professional development activities that take place at a school.

Third, my work addresses the "how" question concerning teacher learning. The

studies of mentor teacher learning that have been completed thus far have focused
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primarily on "what" a mentor teacher learns and have paid little, if any, attention to
"how" a mentor teacher learns from this experience.

Fourth, the vast majority of studies that concern mentor teacher learning have
taken place at the elementary level. Therefore, contextual influences on mentor teacher
learning such as the policies and procedures of the subject matter department in
secondary schools have been under-investigated. My study includes an examination of
these influences.

Finally, my study investigates what a mentor teacher pays attention to. This is
based on his or her theory of teaching and learning and on his or her teaching practices.
Examining the role these personal factors play in learning from the experience of being a
mentor is crucial to addressing my research questions.

Overview of the Rest of the Dissertation

The argument that will be developed through the remaining four chapters of this
dissertation is that remarkably detailed parallels exist among the context of the school
and science department, the mentor's personal factors, and the patterns of practice she or
he uses when responding to an occasion for learning. These parallels exist for both focus
mentor teachers and are related to five elements of mentor teacher learning: social
environment, resource use, defining tasks, the learning process, and the nature of a
satisfactory conclusion. In addition, it will be shown that differences in these patterns of
practice influence "what" and "how" a mentor teacher learns from an occasion for
learning.

To build these arguments, the following chapters will address (a) the methodology

that was utilized (Chapter 2), (b) the data and analysis of two focus mentor teachers
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(Chapters 3 and 4), and (c) a discussion of the conclusions and implications of this study
(Chapter 5). Relevant literature related to the discussions within each chapter will be
included within the text. The following is a brief overview of each chapter.
Chapter Two: Methodology

This chapter begins with a description of the methods used in gathering data,
including the relationship between individual research questions and the particular data
collected to address the question. The chapter also includes a description of the analysis
procedures that were used and a discussion of the means by which the data are presented.
Chapter Three: Focus Mentor Teacher Betty Northcutt

Betty has been a mentor to about one dozen interns. She had very interesting
personal factors that made her an intriguing individual to study. A key component of her
theory of teaching and learning included how to make connections between prior
knowledge and new knowledge in her students. Her teaching practices centered around
the use of student questions. The context in which she worked was also quite fascinating.
The site was a former professional development school and had a committed,
professional teaching staff in the sciences. The interactions between this mentor teacher
and her intern were focused and purposeful.
Chapter Four: Focus Mentor Teacher Donald McMaster

This was Donald's first experience of being a mentor to an intern. He provided an
interesting contrast to Betty. His theory of teaching and learning was built upon students
independently "processing" information from resources available in the classroom. His
teaching practice revolved around the assigned responsibilities of teachers and students.

The school placed great emphasis on students showing respect, displaying responsibility,
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and "getting along." Interactions between the mentor teacher and his intern were not
always focused, but were purposeful.
Chapter Five: Conclusions and Implications

This chapter summarizes the primary conclusions of this study. Implications of
these conclusions on teacher education programs, educational research, and professional
development are discussed. This chapter concludes with a discussion of the limitations of

this study, questions for future research, and some final thoughts and comments.
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Chapter 2: Methodology
Overview of the Chapter
Data Collection

What were the types of data needed to address each research question? How was
it determined these were the appropriate types of data?

Description of the more fruitful interactions with the focus mentor teachers
Summary table of data sources and research questions
Selection of focus mentor teachers
Why was it decided to have focus mentor teachers?
Why was it decided to have two focus mentor teachers?
What process was used to select the focus mentor teachers?
Brief description of the two focus mentor teachers
Once data collection began, how, if at all, did the collection procedures change?
Data Analysis
Data Presentation

Brief Summary
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Overview of the Chapter

The purpose of this study was to explore "what" and "how" a science teacher
learns about the teaching of science from the experience of being a mentor to a secondary
science intern. The activities in which a mentor teacher engages (interacting with the
intern; planning, teaching, assessing, and reflecting on his or her own teaching as well as
the intern's; etc.) were used to examine the means by which a science teacher enhances
his or her own teaching practice. The role of the context (in particular, the norms of the
school and the mentor teacher's science department and the expectations of the
university's teacher education program) and the role of the mentor teacher's personal
factors (theory of teaching and learning, nature of their teaching practices) were also
investigated.

This study utilized two high school focus mentor teachers, one suburban biology
teacher and one urban physics and earth science teacher. Focus mentor teachers were
chosen to gain the depth and richness of data needed to address both questions of "what"
and "how", but in particular to develop a more sophisticated understanding of "how" a
practicing teacher learns from a mentoring experience. The "how" question has been
under-investigated in the existing literature. Yet its importance is growing as we better
understand the significance of teachers' learning in and from their own classroom
practices as an element of effective professional development and as we continue to
examine the role mentoring can play in professional development.

This chapter begins with a description of the data collection methods used

including the research questions and the types of data collected to address each one and a
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discussion of the selection of the two focus mentor teachers. A description of the data
analysis procedures follows. Finally, there is a discussion of the presentation of the data.

Data Collection

Table 1

Summary of the Research Design Using Two Focus Mentor Teachers

Overall questions Research questions Data collection method
How #1 Context, #2 Activities,  Observations, interviews,
#3 Personal factors clarifying questions,

collection of artifacts

What #4 Learning outcomes Observations, interviews,
collection of artifacts

Table 1 shows the data collection methods used to address each research question.
The collection of artifacts was a straightforward process of gathering the resources (or
copies) used and/or created during an occasion for learning. Observations, interviews,
and clarifying questions need a little more elaboration.

The non-participant observation technique as described by Krathwohl (1998) was
used primarily when observing the mentor or intern teach a lesson. This occurred on a
number of occasions, which allowed the observed to develop a level of comfort with my
presence in the classroom. Thus, more natural behavior on the part of the mentor or intern
was evident after a few observations. In fact, as data collection progressed, I was told that
they forgot I was in the room. One argument against using this method of observation as
noted in Krathwohl is that the observer is unable to fully appreciate the role of the
observed. However, I was able to rely on my prior high school teaching experience to

relate to events in the classroom while I was collecting data.
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Partially structured interviews (Krathwohl, 1998) were used at the beginning and
end of the data collection period to gather data related to the mentor’s motivation for
learning, any changes in how the mentor viewed his or her learning processes, and to gain
a perspective on his or her philosophy about teaching and learning. Open-ended
interviews (Patton, 1990) were used periodically to gather data on the mentor’s
perception of any enhancement in teaching practices.

Closely related to semi-structured interviews are clarifying questions. Similarities
exist in their open-endedness and their reliance on the researcher to do more listening
than talking. One purpose of clarifying questions is to gain an understanding of an
individual’s reasoning behind decisions that were made in a prior event, such as an
occasion for learning. Many of Seidman’s (1998) ideas concerning effective interviews
were taken into account when using clarifying questions: follow-up on what the
participant says; ask questions when you don’t understand; ask to hear more about a
subject; explore, don’t probe; explore laughter; and follow your hunches. Clarifying
questions were based on what transpired during an occasion for learning where more than
one path could have been taken by the mentor teacher, and an understanding of why the
chosen path was taken is desired. Responses to this type of question elicited the “inner
voice” of the participant that related his or her reasoning for actions in activities. This
reasoning was an important element of the mentor teacher’s personal factors.

What Were the Types of Data Needed to Address Each Research Question? How Was It
Determined These Were the Appropriate Types of Data?
In this study, the university from which the intern came had a five-year program

in teacher education. After teacher candidates finished a bachelor's degree at the end of
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their fourth year, they completed a one-year internship that led to teaching certification.
Thus, the intern was placed in the mentor teacher's classroom from August - April of the
fifth year. The data in this study were collected during the second term (January - May,
2001).

The following tables list in the first column the four research questions introduced
in Chapter One, followed by the types of data that were collected in the second column.
The types of data under each sub-heading in the second column (a, b, c, etc.) correspond
to the sub-questions in the first column. The text following each table describes the goals
or purposes of the question, a brief description of the analysis, and a justification as to

why these types of data were well-suited for the particular question.

Table 2

Data Collected to Address the Different Parts of Research Question One

Research question Data collected

1. How do the contexts of the school and the  a) - Informal discussions with other

teacher education program provide science teachers (e.g., What, if

(a) norms, anything, have you learned about your
(b) resources, and teaching practice from your work at
(c) occasions this school? What do you think makes
for learning about the teaching cycle for the this learning possible?)

focus mentor teacher? - Observing science teacher gatherings

(e.g., to note topics of discussion
related to the teaching cycle, to note
the influential routines and views
related to teaching practices)

? While the data collection involving both the focus mentor teacher and intern ended with the completion of
the internship in April, interviews were conducted during May with the two focus mentor teachers.
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Table 2 (cont’d)

Research question Data collected
b) - Observations of interactions
between focus mentors and others
(e.g., observing which resources are
available during interactions and
observing how, if at all, they are used)
- Clarifying questions for focus
mentors and others after engaging in
an activity (e.g., During this activity,
what, if any, resources were helpful in
improving your teaching practice?
How were they helpful?)

¢) - Observations of daily activities
and interactions involving the focus
mentor teacher

Brief discussion of the purpose of the question, the data, and the analysis. The
goal of the response to this question was to map out the landscape in which the focus
mentor teacher worked and show how that landscape affected her or his activities and
learning. This includes rich descriptions of the influence of the school and the teacher
education program on the norms that existed, the occasions for learning that were
available, and the resources that were accessible to the focus mentor teacher to learn
about planning, teaching, assessment, and reflection (the teaching cycle). Close
observations (Krathwohl, 1998) of the focus mentor teacher interacting with others
provided opportunities to examine the occasions for learning that presented themselves
along with an investigation of the resources that were at hand during those occasions. The
analysis included an examination of which resources were utilized and how they were
utilized and also a discussion of the resources that were available but not utilized.

Observations and discussions with other science teachers at the school provided insight
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into the norms that existed that influenced teacher learning in the school setting. Factors

from these observations and discussions that influenced occasions for learning were

noted, and any patterns were looked for that would help explain why some occasions

were fruitful while other occasions were not taken advantage of to their fullest extent.

Table 3

Data Collected to Address the Different Parts of Research Question Two

Research question

Data collected

2. How does a focus mentor teacher respond
to occasions for learning about the teaching
cycle? (e.g., co-planning, co-teaching,
developing assessments with the intern,
reflective dialogue with the field instructor)

a) What parts of the teaching cycle are
involved (planning, teaching, assessment,
and/or reflection)?

b) What actions are taken? (i.e., How do the
participants act to support the mentor
teacher's learning about the teaching cycle?
What role does the focus mentor teacher play
during these activities?)

36

a) - Observations of the focus mentors
activities and/or interactions with
others

b) - Observations of interactions
between focus mentors and others
including an audiotape of the
interaction and notes of the activities
- Clarifying questions for focus
mentors and others after engaging in
an activity (e.g., What, if any, areas of
your teaching practice are affected by
this activity? How are they affected?)
- Observations of the mentor teaching
a lesson



Table 3 (cont’d)

Research question Data collected

¢) What cultural tools or resources are used?  c) - Collecting artifacts (or copies)

How are they used? (e.g., lesson/unit plans, used in the activity

teaching tools, student work) - Observations of interactions between
focus mentors and others including an
audiotape of the interaction and notes
of the activities
- Observations of the mentor teaching

a lesson
d) Who are the participants in the activity? d) - Observations of interactions
How do the perspectives of the co- between focus mentors and others
participants influence these activities? including an audiotape of the

interaction and notes of the activities
- Clarifying questions for focus
mentors and others after engaging in
an activity (e.g., Did the perspectives
of the others influence your thinking
about your teaching practices? If so,
how?)

- Observations of the mentor teaching
a lesson

Brief discussion of the purpose of the question, the data, and the analysis. The
response to this research question was at the heart of the "how" question in this study. By
examining the actions, the use of tools, and the role of the participants who engaged in
activities with the focus mentor teacher during an occasion for learning, this analysis
provided insight into the ways in which focus mentor teachers learn about the teaching
cycle. Direct observation (Evertson & Green, 1986) of these activities provided data on
not only what was transpiring, but also what was available (e.g., tools, alternative
perspectives, etc.) that were not being utilized. A systematic examination of the
observations, responses, and artifacts was conducted, and a storyline was created for each

focus mentor teacher by looking for (a) evidence of differences from past teaching
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practices; (b) evidence of support for changed practices from the intern, field instructor,

teacher education program, etc.; and (c) evidence of uptake of new ideas/practices by the

focus mentor teacher in current or future teaching cycles.

Table 4

Data Collected to Address the Different Parts of Research Question Three

Research question

Data collected

3. How do personal factors affect the
nature and extent of the focus mentor
teacher's learning about the teaching
cycle?

a) What is the nature of the focus mentor
teacher's teaching practices?

b) What "frames" and perceptions play a
role in helping the focus mentor teacher
make sense of the occasions for learning?
In what ways do they play a role?

¢) What does the focus mentor teacher
hope to learn? What is the nature of the
focus mentor teacher's motivation to
learn? (i.e., What dispositions does the
focus mentor teacher possess? What
expectations does the focus mentor
teacher hold for him or herself as a
mentor? How does the focus mentor
teacher determine the benefits/costs
associated with enhancing her or his
teaching practices (or not enhancing her
or his teaching practices)?)

a) - Observations of focus mentor
teaching a lesson

- Clarifying questions for focus mentor
after teaching the lesson (e.g., Why did
you make the following teaching
moves...?)

b) - Focus mentor interview given at the
beginning and end of the data collection
period (Appendix A)

- Stimulated recall activity focusing on the
mentor's decisions by using a teaching
artifact or audiotape of an interaction

¢) - Clarifying questions for focus mentors
and others after engaging in an activity
(e.g., Why did you spend so much time
and effort discussing "x"? What do you
believe you learned from this activity?)

- Focus mentor interview given at the
beginning and end of the data collection
period (Appendix A)

- Stimulated recall activity focusing on the
mentor's decisions by using an artifact or
audiotape of an interaction

38



Brief discussion of the purpose of the question, the data, and the analysis. The
response to this research question addressed the focus mentor teacher's orientations
influencing her or his learning about the teaching cycle during an occasion for learning.
This analysis was needed to complement the analysis from the two previous questions. In
other words, what mentors take away from an occasion for learning was influenced by
the context (Research question 1) and the nature of the activities during an occasion for
learning (Research question 2). The orientation of the focus mentor teacher (this research
question) was another important piece in addressing the question of "how" teachers
learned from the experience of being a mentor teacher to an intern. Once a collaborative
relationship based on trust and rapport was established (Erickson, 1986), data collection
techniques were designed to assist the focus mentor teacher in making his or her thought
processes visible, primarily through the use of clarifying questions. The analysis looked
for underlying beliefs, perceptions, dispositions, and motivations by utilizing within-case
displays of the data as described by Miles and Huberman (1994). These were used to
describe the focus mentor teacher's "frame" (to borrow Douglas Barnes' term). By
combining the visible and personal aspects of the focus mentor teacher into one storyline
that was set in the context from the first question, a rich description of how mentor
teacher learning occurs was developed. This description included the context and
personal background for each focus mentor teacher, an examination of occasions for

learning, and a discussion of any learning outcomes.
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Table 5

Data Collected to Address the Different Parts of Research Question Four

Research question Data collected

4. What learning outcomes develop for the
focus mentor teachers?

a) What parts of the teaching cycle do a) Clarifying questions for focus
mentors claim to have learned about? mentors and others after engaging in
-Planning? an activity (e.g., What, if any, areas of
-Teaching? your teaching practice are affected by
-Assessment? this activity?)

-Reflection?

b) How do the learning outcomes become part b) - Clarifying questions for focus

of the mentor's teaching practices? mentors and others after engaging in
an activity (e.g., How are areas of
your teaching practice affected as a
result of participating in this activity?
What specific changes do you think
will take place in your teaching
practice?)
- Observations of focus mentors
planning for, teaching, and evaluating
subsequent lessons
- Collection of artifacts such as
lesson/unit plans, teaching tools,
assessment instruments

Brief discussion of the purpose of the question, the data, and the analysis. This
research question investigated the "what" question concerning mentor teacher learning
during an occasion for learning (i.e., "What" does a secondary science teacher learn from
the experience of being a mentor to an intern?). Data that address this question were
collected via self-reports from the focus mentor teachers concerning their learning and/or
changed teaching practices and through independent evidence from observations. For

example, a list was compiled of those teaching practices that the two focus mentor
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teachers "agreed" or "strongly agreed" that they learned about during the internship and
those teaching practices that the focus mentors discussed after an activity. Relevant ideas
from the teacher-learning-in-school-settings literature were utilized to systematically
examine the interviews and observations by looking for evidence of what new
knowledge, beliefs, and skills were helpful to teachers and evidence of how these new
knowledge, beliefs, and skills were used in their teaching practices. In addition, available
artifacts from before the internship were compared to artifacts used during the internship,
and any differences were noted. The results of these analyses were added to the storylines
that were developed to describe and explain the focus mentor teachers' learning.
Description of the More Fruitful Interactions with the Focus Mentor Teachers

Many data collection activities were noted in the previous four tables. There were
some activities among those listed that proved to provide more rich and interesting data
than others. Therefore, weekly data collection efforts focused more heavily on these
interactions. A description of each is provided below.

To address the context research question (Research question 1), it was found that
informal discussions with science teachers at each high school provided fruitful and
interesting viewpoints about norms, resources, and potential occasions for learning. It
was decided toward the end of the data collection period to formalize this component of
the data collection by interviewing each science teacher in the building who was
currently, or had been, a mentor teacher to an intern. Two overall questions were used to
frame the discussion of this semi-structured interview: (a) What, if anything, have you
learned about your teaching practice from your work at this school? and (b) What do you

think makes this learning possible? All of the current interns at both high schools were
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also interviewed to gather their interpretations of the norms and resources available at the
school that would assist or hinder a teacher learning from his or her own teaching
practice. Furthermore, they were asked about their perception of "what" and "how" their
mentor teacher learned from the experience of being their mentor using the group
interview technique as described by Fontana and Frey (2000).

To address the activities research question (Research question 2), the interaction
thought to provide the richest data did indeed end up doing so. Observing the discussions
between the mentor teacher and the intern either during a planning period or before or
after school allowed for witnessing the resources used during the planning or evaluation
of a lesson and the discourse between the two individuals. During these observations, the
conversation was audiotaped, notes were taken, and any artifacts that were either used or
created were collected. After the interaction, the mentor teacher was asked clarifying
questions such as: (a) What, if any, areas of your teaching practice were affected by this
activity? (b) How were they affected? and (c) Did the perspectives of the intern influence
your thinking about your teaching practices? If so, how?

To address the personal factors question (Research question 3), it was useful to
ask clarifying questions of the mentor teacher that provided the opportunity to make
public her or his thought processes. This type of clarifying question was used not only
after an interaction with the intern, but also after observing the mentor teacher teach a
lesson or interact with a group of students or fellow teachers. Questions such as the
following were asked: (a) Why did you make the following teaching moves during this
lesson...? (b) Why did you spend so much time and effort discussing "x" with your intern

(or with this group of students or teachers)? and (c) What do you believe you learned
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from this activity? By making these careful observations and asking proper clarifying
questions at the appropriate times, insight was also gained into the practices of teaching
that were being influenced by the experience of being a mentor (Research question 4).
Thus, the data collection designed to gather information about the "how" question was

also informing the "what" question.

Table 6

Summary Table of Data Sources and Research Questions

Data sources Research questions
Observations of interactions 1b, 1c, 2a, 2b, 2¢, 2d
Clarifying questions 1b, 2b, 2d, 3a, 3c, 4a, 4b
Collection of artifacts 2c, 4b
Observation of mentor teaching a lesson 2b, 2c, 2d, 3a, 4b
Stimulated recall activity 3b, 3¢
Informal discussions and observations la
Focus mentor teacher interview 3b, 3¢
Interview: Appendix A 3b, 3c

Even though Table 6 lists a number of data sources, it is important to remember
that an occasion for learning was the unit of analysis in this study. Many different
occasions for learning were observed during the data collection period. A partial list
includes:

e Mentor and intern co-planning a lesson
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e Mentor and intern developing an assessment together
e Mentor and intern reflecting on a lesson taught that day
e Mentor and field instructor discussing the intern’s development in learning to
teach for understanding
e Mentor participating in a mentor teacher meeting with other secondary science
mentor teachers and MSU instructors where science teaching strategies were
discussed
e Mentor using time freed up during the intern’s lead teaching period to surf the
Internet for resources or read a teaching journal
Four occasions for learning were chosen: Betty’s investigation of how to teach
mitosis more effectively, Betty’s strategy for developing test questions, Donald’s use of
free time during the internship to develop a teaching strategy for AP physics, and
Donald’s and his intern’s planning of earth science lessons. These four were chosen for a
couple of reasons. First, it was my goal to include data and analysis on all parts of the
teaching cycle, so that as much as possible could be explored about the enhancement of
teaching practices as represented by the teaching cycle. Planning, teaching, and
assessment were central to individual occasions for learning in this study, with teaching
occupying a central role in two of these occasions due to its importance in what teachers
do in the classroom. Reflection and revision were pieces of each of these occasions either
due to the teacher’s own approach or to my use of clarifying questions after each
occasion for learning. Second, each of these four occasions for learning took place over
an extended period of time so that multiple visits for data collection could take place.

This extended time allowed for increased quantity and quality of data.



Selection of Focus Mentor Teachers

Why was it decided to have focus mentor teachers? If this study concentrated
solely on "what" a teacher learns from the experience of being a mentor to a secondary
science intern, then a questionnaire combined with an interview of the respondent might
have sufficed. However, since the "how" question was posed, a process, in this case a
learning process, had to be explored. This meant that time was needed to make careful
observations and collect multiple kinds of data and, therefore, the number of teachers
involved in the study was small. By selecting a limited number of mentor teachers upon
which to focus, rich and deep data were collected that had the potential to shed light on
the factors and processes associated with mentor teacher learning.

Why was it decided to have two focus mentor teachers? Studying many mentors
would provide a breadth <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>