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INTRODUCTION:

WHY THIS STUDY?



Excerpt 1

The student teacher is standing in front of the class, wrapping up the lesson warm-up. The CT
gestures to the student teacher to come over to meet with him at the side of the room.

ETHAN (a cooperating teacher): Come here for a second. This is something to think about.
We’re 16 minutes in the class. I don’t know if you save time in the warm-up. Just a thought to
think about it.

SETH (a preservice teacher): Maybe only go through one of the homework problems.

ETHAN: We have 30 minutes left. The other side is I think it’ll go a little quicker, if it feels like
we’re rushing for the rest of the lesson. I’'m not sure. I’'m not certain.

Excerpt 2

The CT and student teacher are sitting at a table in their classroom reflecting on their morning
lessons.

JANE (a preservice teacher): I have a question about James. Does he usually do work?

SARA (a cooperating teacher): It depends whether he’s on his meds or not. [ have the
feeling that right now he’s not on his meds because he is grumpy.

JANE: He’s very grumpy.

SARA: He doesn’t talk, like he’ll even like cover up his mouth to speak to you. He’s just one of
those kids that’s so reflective of the kind of night he had at home, whether he’s on his meds or
not. He’s got a crappy home life. You know so, I think he’s off right now. Sometimes he’s right
on, sometimes he’s off. It’s hard to tell which James you’re going to get. But he’s absorbing even
if he doesn’t, like, it’s not worth it to push him enough so that he gets mad and has to leave the
room and ends up in [the Assistant Principal’s] office. Last year when he was a 6™ grader I
would go down and visit the 6" grade math teacher’s class in the mid-day because I had sort of
the same schedule and James would be in the main office. Nine times of ten he was sitting in
there because he got kicked out.

Excerpt 3

Prior to grading a test, the CT and PST discuss the solutions for the problems. As they look at a
test question about a 30°-60°-90° triangle, the teachers have the following dialogue.

ANNA (a preservice teacher): How did we say the side of this triangle is equal to 4?
ADAM (a cooperating teacher): Because that side was 8, so that’s 4, so that’s 4 root 3 (4V3).

Because we’d have corresponding angles, so that side would be 4, and then this side would be 8,
and this is 4V3.



ANNA: That diagram is just kind of weird that it’s clearly not drawn to scale.
ADAM: Yeah.
ANNA: Because then they’re saying that triangle is the same as that one.

ADAM: Uh huh.
During my four years as a university supervisor, I was privy to the conversations and

interactions that cooperating teachers (CTs) and preservice teachers (PSTs) had throughout the
school day. As I worked with CTs over multiple semesters and gained familiarity with their
classrooms, schools, and instructional styles, I began to inquire about and note what aspects of
teaching the CTs emphasized when working with the PSTs. For example, I knew that all of the
CTs were apt to have a conversation with the PSTs at some point during the semester about the
PST’s pacing of lessons, conversations such as the one shared in the first excerpt provided
above. I also gained a sense of which aspects of teaching particular CTs were likely to highlight
with their respective PSTs. For example, one CT who taught in a middle school classroom would
have extended conversations with her PSTs about the students, conversations such as the one
shared in the second excerpt provided above, whereas another CT who taught in a high school
classroom would have long discussions with his PSTs about the mathematics content emphasized
in the lessons and tests, discussions such as the one shared in the third excerpt provided above.
From observing these conversations and interactions between the CT/PST pairs, I began to
wonder about what learning opportunities the CTs were providing for the PSTs and how these
learning opportunities opened possibilities for or constrained the PSTs’ learning. This was the
genesis of my dissertation research, the experience that led me to ask the broader question of

how CTs shape and influence PSTs’ learning in the field placement.



Considering the breadth of ways that CTs and PSTs communicate and interact with one
another in the field placement, my dissertation research focuses on how the teachers
communicate and interact while the CT gives feedback to the PST. My study focuses on this
particular aspect of the field placement because I feel it is one of the most important ways that
CTs help PSTs learn to teach, since it is an opportunity for the CT to (1) emphasize and critique
specific aspects of the PST’s conception and enactment of teaching; and (2) highlight additional
aspects of teaching that the PST can attend to and incorporate in her future instruction. In other
words, the CTs’ feedback potentially “makes” particular aspects of teaching “visible” to the
PSTs, thereby providing an opportunity for the PSTs to develop their conceptions and
enactments of teaching. Therefore, my research seeks to understand and describe the learning
opportunities that CTs provide for PSTs as they give feedback to the PSTs.

Cooperating teachers give feedback to PSTs in a variety of ways for a variety of reasons.
For example, sometimes a CT gives feedback in the middle of the PSTs’ lessons to help the PST
become aware of or reflect on an aspect of her instruction, as is illustrated in the first example
provided above. At other times, a CT gives feedback as the teachers engage in a particular
“everyday” teaching activity to reinforce or modify an aspect of the PST’s understanding or
enactment teaching, as is illustrated in the second example provided above. At still other times, a
CT gives feedback as the teachers reflect on their instruction to help the PST become aware of a
new aspect of teaching, as is illustrated in the third example provided above. My dissertation
investigates the following three questions: (1) what aspects of teaching does CTs’ feedback
potentially help PSTs learn about; (2) how does CTs’ feedback function to potentially help PSTs
learn about these aspects of teaching; and (3) how can CTs give feedback in a way that helps the

PSTs build on and construct their own conception and enactment of teaching. While my study



focuses on CTs who teach secondary mathematics, I believe my research and findings are
relevant to CTs in all disciplines and grade levels since it addresses aspects of cooperating

teachers’ feedback that are not disciplinary-specific or grade level-specific.

This dissertation contains three parts. Part I is a literature review situating my research in
the field of mathematics teacher education. This part provides the following: (1) an explanation
of why it is important to understand and research what learning opportunities CTs provide for
PSTs and why my research focuses on the learning opportunities provided as CTs give feedback
to PSTs; (2) what it means for CTs to “give” feedback to PSTs and what other researchers have
reported about CT feedback; and (3) how my research builds on and extends the past research
examining CT feedback. Parts II and III then respond to the three questions posed above. Part
II is a “traditional” journal article intended for mathematics teacher educators and researchers.
This article shares select findings from my study regarding the aspects of teaching that the PSTs
had the opportunity to learn about while the CTs gave feedback (i.e., the aspects of teaching that
the feedback emphasized) and how the feedback served to potentially help the PSTs learn these
aspects of teaching. I wrote this article because there have not been any articles in the field of
teacher education describing the way in which the feedback serves to potentially reinforce or
modify aspects of PSTs’ conceptions and enactment of teaching. Part I1I is an article intended
for CTs. This article provides suggestions for how CTs can give feedback in a way that provides
opportunities for PSTs to “build on” and “construct” their own understandings and practices of
teaching. In other words, it addresses how CTs can provide learning opportunities based on

constructivist learning principles as they give feedback to the PSTs.



PARTI:

A REVIEW OF THE LITERATURE ON THE FEEDBACK THAT
COOPERATING TEACHERS GIVE TO PRESERVICE TEACHERS



The Importance of Researching the Feedback that
Cooperating Teachers Give to Preservice Teachers

The Problem

Preparing preservice teachers (PSTs) to teach reform mathematics curricula and
instruction in their classrooms is a challenge in mathematics teacher education. Since the release
of the National Council of Teachers of Mathematics’ national curriculum standards in 1989,
mathematics educators and researchers have advocated for “reform” curricula and instruction
based on constructivist and socio-cultural theories of learning. However, this “problem-based,”
“student-centered” instruction is often different from the curricula and instruction experienced by
many PSTs in their K-12 schooling (Ball 1988; Ball, 1990), and is difficult for PSTs to enact
(Borko, Underhill, Brown, Jones, & Jones, 1993). As a result, mathematics teacher educators
continue to strive to find ways of providing learning experiences for PSTs that support the PSTs
in learning about reform instruction as well as how to enact this type of instruction in their work
with students.

Preservice mathematics teachers enter teacher education programs with conceptions
(Philipp, 2007)" of “what mathematics is, what it means to learn mathematics, what one teaches
when teaching mathematics, what the roles of the teacher and the students should be, and what
constitutes evidence of student knowledge and criteria for judging correctness, accuracy, or
acceptability of mathematical results and conclusions” (Philipp, Flores, Sowder, & Schappelle,
1994, citing Thompson, 1991), due to their experiences as students in K-12 schooling, a
phenomenon referred to as the “apprenticeship of observation” (Lortie, 1975). For example, due

to her experiences receiving “traditional” mathematics instruction in K-12 schooling, the PST

! Philipp (2007) defines a conception as “a general notion or mental structure encompassing beliefs, meanings,
concepts, proposition, rules, mental images, and preferences.” Thus, it subsumes beliefs and many of the other
associated constructs.



may have a conception of mathematics education in which: mathematics is a static body of
knowledge to be “discovered” by people; learning entails students memorizing and practicing
prescribed problem-solving strategies;” teaching entails the teacher giving students a “correct”
problem-solving strategy, examples demonstrating how the prescribed method is used, and
practice problems that they can individually solve using the prescribed method; the role of the
teacher is “knowledge-giver” and the student is “passive knowledge-recipient;” and evidence of
student knowledge entails the student giving the correct answer.

While in her teacher education program, the PST may learn about alternative types of
mathematics instruction that are based on different conceptions of mathematics education. For
example, the program may teach the PST about “reform” mathematics instruction. This type of
mathematics instruction is based on the conception that: mathematics is a dynamic body of
knowledge constantly being (re)constructed by people; learning entails students constructing
their own understanding and knowledge of mathematics in collaboration with other people;’
teaching entails accessing and building on students’ prior knowledge, validating and soliciting

9 <6

students’ “natural” problem-solving strategies, facilitating students’ work in groups, and leading
class discussion comparing and relating the multiple problem-solving strategies generated by the
students; the role of the teacher is “facilitator” and the student is “active knowledge-creator;” and
evidence of student knowledge entails the student sharing her process of finding the correct
answer. Therefore, while in the teacher education program, the PST must change or be supported
in changing her current conception of mathematics education to the conception taught in and

advocated by the teacher education program, as well as must learn how to enact instruction based

on this new conception of mathematics education.

* “Traditional” mathematics instruction is based on behaviorist learning theory.
3 “Reform” mathematics instruction is based on constructivist and socio-cultural learning theories.



How Teacher Educators Help Promote Preservice Teachers’ Learning and Development

The teacher educators in the program can provide opportunities to support PSTs in
changing their current conceptions of education, and to help them learn to enact instruction based
on this new conception. Research has indicated that teacher educators do this through providing
learning opportunities that do such things as: surfacing, challenging, and interrupting the PSTs
existing conceptions of mathematics education; helping the PSTs learn about a new conception
of mathematics education; and/or supporting the PSTs in learning to enact instruction based on
the new conception of mathematics education (e.g., Ball, 1988; Ball, 1990; Ghousseini & Herbst,
2015; Lampert, Franke, Kazemi, Ghousseini, Turrou, Beasley, Cunard, & Crowe, 2013). For
example, Ball (1988) describes the components of a unit that she gives the PSTs in her
mathematics methods course in order to surface, challenge, and interrupt the PSTs’ existing
conceptions of mathematics education, and help the PSTs learn about a new conception of
mathematics education. Ghousseini and Herbst (2015) and Lampert et al. (2013) describe the
guided “rehearsals” of reform-based instructional activities and teaching methods that PSTs do in
mathematics methods courses in preparation for leading the activities with students.

While teacher educators in both the coursework and fieldwork components of teacher
education programs can potentially provide all of these types of experiences, teacher educators in
the fieldwork component are particularly well-situated to provide the second and third types of
experiences for PSTs (i.e., help the PSTs learn about a new conception and support the PSTs in
learning to enact instruction based on this new conception). During the fieldwork component, an
experienced teacher, often referred to as the cooperating teacher (CT), hosts and supervises one
or more PSTs in her classroom (or alternative authentic learning context) so that the PST(s) can

gain experience doing such things as interacting with and assessing students, planning and
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teaching lessons, and observing instruction led by experienced teachers, among other things.
Cooperating teachers are particularly well-situated to provide opportunities for PSTs to learn
about a new conception of mathematics education and how to enact instruction based on the new
conception since they provide opportunities for the PST to both observe the CT lead instruction
and lead parts of the instruction herself. However, the ways in which the CTs help the PSTs
develop a new conception of education based on their experiences observing and leading
instruction depend on the additional practices that the CTs implement to support the PSTs’
learning. Therefore, the next section describes how CTs promote PSTs’ learning.
How Cooperating Teachers’ Promote Preservice Teachers’ Learning

Cohen, Raudenbush, and Ball’s (2003) instructional triangle, shown in Figure 1, is useful
for framing how CTs promote PSTs’ learning. The instructional triangle is comprised of four
primary relationships: (1) the relationship between the CT and the PST, hereafter referred to as
the CT-PST relationship; (2) the relationship between the CT and the content of teacher
education, hereafter referred to as the CT-C relationship; (3) the relationship between the PST
and the content of teacher education, hereafter referred to as the PST-C relationship; and (4) the
relationship between the CT and the PST-C relationship, hereafter referred to as the CT-PST/C
relationship. These relationships are constituted and negotiated within the context of the field
placement, as indicated by the “context” circle surrounding the CT, PST, content of teacher

education, and connecting arrows in Figure 1.*°

* Cohen, Raudenbush, and Ball’s (2003) instructional triangle draws on Lampert’s (2001) conceptualization of the
practice of teaching, which frames teaching in terms of the relationships that exist among a teacher, students, and
content. The practice of teaching is comprised of four primary relationships, which are the relationship between (1)
the teacher and students; (2) the teacher and content; (3) the students and content; and (4) the teacher and the
relationship between the students and content. The description of the practice of teacher education provided in this
paper largely draws on Lampert’s description of the practice of teaching.

> Cohen, Raudenbush, and Ball’s (2003) instructional triangle originally describes the relationships among a teacher
educator, a PST, and the content of teacher education. This paper situates the instructional triangle in the field
placement, specifically focusing on the relationships among the CT, the PST, and the content of teacher education.
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Cooperating

Content of
Teacher
Education

(educational theory
and practice)

Preservice
Teacher

PST-C relationship

Context
(the field placement)

Figure 1. Cohen, Raudenbush, and Ball’s (2003) instructional triangle describing the practice of
teacher education in context of the field placement, as it is comprised of the relationships among
a CT, a PST, and the content of teacher education

The CT-PST relationship, indicated by the bidirectional arrow between the CT and PST
in Figure 1, refers to the ways in which the CT and PST establish and maintain a collaborative
relationship that allows them to work together in the field placement. For example, the pair may
establish shared goals and expectations so they can have a common vision for and understanding
of their work together. The CT-C relationship, indicated by the bidirectional arrow between the
CT and content of teacher education, refers to the CT’s conception and enactment of education.
For example, when explaining to the PST her reasons for using particular instructional methods
for teaching fraction multiplication, the CT will justify the method based on her understanding of
what the students should know about fraction multiplication and what activities promote student
understanding of fraction multiplication.

The PST-C relationship, indicated by the bidirectional arrow between the PST and

content of teacher education, refers to the PST’s conception and enactment of education. For

example, the PST will develop an understanding of how to teach fraction multiplication through
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“studying” (Lampert, 2001) fraction multiplication (e.g., observing or leading a lesson on
fraction multiplication, referencing a textbook or district standards to identify what students are
expected to learn about fraction multiplication). The CT-PST/C relationship, indicated by the
unidirectional arrow between the CT and the bidirectional arrow between the PST and content of
teacher education, refers to the ways in which the CT supports the PST in developing a
conception and enactment of education. In other words, it refers to how the CT promotes the
PST’s learning. For example, the CT will give feedback to the PST about what representations of
fraction multiplication the PST should have used during her lesson in order to help the PST
understand how to teach fraction multiplication.

The “practice of teacher education” extends across all of the space containing and
connecting the CT, PST, and content of teacher education since these relationships are negotiated
simultaneously as the CT and PST work together in the field placement. This means that each
relationship is influenced by the other three relationships. For example, the CT-PST/C
relationship is influenced by CT-PST, CT-C, and PST-C relationships. In other words, every
practice that the CT enacts to promote the PST’s learning is influenced in particular ways by how
the CT and PST work together, the CT’s conception and enactment of education, and the PST’s
conception and enactment of education (or how the CT perceives this to be). In addition, since
the CT-PST/C relationship influences the PST-C relationship, each practice that the CT enacts to
promote the PST’s learning provides particular opportunities for the PST-C relationship to
develop. Furthermore, these relationships are not static but are constantly changing and

negotiated as the CT and PST work together over time.
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The CT-PST/C relationship is comprised of practices that the CT does to promote the
PST’s learning and development.® These practices might include modeling instruction for the
PST, observing the PST lead aspects of instruction, giving feedback to the PST based on the
observed instruction, reflecting on the CT’s or PST’s instruction with the PST, explaining and
justifying the CT’s instruction to the PST, and having the PST explain and justify her (the PST’s)
instruction (Anderson & Shannon, 1988; Brooks & Sikes, 1997; Collins, Brown, and Holum,
1991; Fletcher, 2000). Since the CT-PST/C relationship is influenced by the other three
relationships, each practice that the CT enacts to promote the PST’s learning is influenced in
particular ways by how the CT and PST work together, the CT’s conception and enactment of
education, and the PST’s conception and enactment of education (or how the CT perceives this
to be). In addition, since the CT-PST/C relationship influences the PST-C relationship, each

practice that the CT enacts to promote the PST’s learning provides particular opportunities for

% Research has indicated that the practices that a CT does as a teacher educator to promote the PST’s learning
depends on the approach that the CT takes when working with the PST (Borko & Mayfield, 1995; Brooks & Sikes,
1997; Collins, Brown, & Holum, 1991; Fernandez & Erbilgin, 2009; Furlong & Maynard, 1995; Valencia, Martin,
Place, & Grossman, 2009). For example, Collins, Brown, and Holum (1991) describe the practices that CTs use
when using the apprenticeship approach versus cognitive apprenticeship approach. Collins, Brown, and Holum
(1991) write that when using the apprenticeship approach, the CT does the activities of modeling, scaffolding,
fading, and coaching in order to help the PST learn how to do the external processes entailed in teaching. When
modeling, the CT demonstrates the everyday teaching activities since it is assumed that the PST will develop a
conceptual model of the processes entailed in completing the task as she watches the CT teach. When scaffolding,
the CT supports the PST in teaching by either having the PST do most of the everyday teaching activities or by
providing hints as to how the PST can do some or all of the teaching. Related to scaffolding is fading, in which the
CT removes the support (i.e., scaffolding) over time so that the PST increasingly takes on more of the teaching
responsibilities. When coaching, the CT provides “hints, challenges, scaffolding, feedback, modeling, reminders,
and new tasks” (Collins, Brown, and Holum, 1991, p. 2) to assist the PST as she teaches. When coaching, the CT
gives feedback to the PST. In contrast, Collins, Brown, and Holum (1991) and Enkenberg (2001) write when using
the cognitive apprenticeship approach, the CT does all of the activities involved in the apprenticeship approach
(modeling, scaffolding, fading, and coaching), as well as the additional activities of explaining, articulating,
reflecting, and exploring (Collins, Brown, & Holum, 1991) in order to help the PST learn about both the external
and internal processes entailed in teaching. When explaining, the CT shares her rationale for using the instructional
methods in the way she does. When articulating, the CT has the PST verbally articulate her (the PST’s) knowledge,
reasoning, or problem-solving processes as she teaches. When reflecting, the CT has the PST compare the problem-
solving processes that she (the PST) uses while teaching with the problem-solving processes used by the CT as the
CT teaches. When exploring, the CT has the PST carry out tasks on her own so that she can teach in ways that are of
interest to her without guidance and coaching from the CT, in order for the PST to gain autonomy from the CT.
Borko and Mayfield (1995) report that CTs’ approaches to working with PSTs are based on how they view their
roles as CTs and how they think PSTs learn.
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the PST to develop her conception and enactment of education. For example, when giving
feedback, the CT might provide an opportunity for the PST to develop her understanding of
strategies that she can use to solicit student participation in her lessons or to develop her practice
of soliciting student participation during a lesson.

Giving feedback is a practice that CTs commonly enact to promote PSTs’ learning
(Anderson & Shannon, 1988; Brooks & Sikes, 1997), albeit in varying ways (Borko & Mayfield,
1995; Valencia, Martin, Place, & Grossman, 2009). In addition, I believe that giving feedback is
one of the most important practices for helping PSTs develop a conception and enactment of
instruction for two reasons. First, it is an opportunity for a CT to emphasize and critique specific
aspects of the PST conception and enactment of instruction at a given point in time. Second, it is
an opportunity for a CT to highlight additional aspects of instruction that the PST can attend to
and incorporate in her future conception and enactment of instruction. Therefore, my research
seeks to understand and describe the learning opportunities that CTs provide for PSTs as they
give feedback to the PSTs. Since this is the focus of my research, the remainder of this paper will
first provide an overview of the literature describing and examining how CTs give feedback to

PSTs, and then describe my own research with respect to this literature base.

How Cooperating Teachers’ Give Feedback
When considering how CTs give feedback, it is necessary to conceptualize what feedback
is and how it is “given.” Therefore, this section first provides a conceptualization of what
feedback is and then shares the ways in which scholars and researcher have described and
characterized how CTs “give” feedback to PSTs.

Defining the Concept of Feedback
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Scholars in multiple academic fields (e.g., education, medicine, psychology, rocket
science) have defined the concept of feedback. Ende (1983) describes feedback as “information
that a system uses to make adjustments in reaching a goal,” and cites Weiner’s (1954)
description of feedback as “the control of a system by reinserting into the system the results of its
performance” which the system then uses “to change the general method and pattern of the
performance” (cited by Ende, 1983, p. 777). The system has a mechanism through which the
performance data produced by the system is “fed back” into the system so that the system can
regulate or initiate change within itself based on that performance data. Weiner terms this
“learning” because it implies a circular flow of information through the system: the system
produces information about its performance, which it then analyzes to regulate and modify its
future performance. Scholars, particularly in the field of education, use this notion of feedback to
describe the way in which people use information about their current performance (e.g., actions,
thinking, behavior) to modify and shape their future performance.

In education, Hattie and Timperley (2007) build on these notions, defining feedback as
“information provided by an agent (e.g. teacher, peer, book, parent, self, experience) regarding
aspects of [the learner’s] performance or understanding” (p. 81) as the learner performs a task. In
the context of the field placement, an “agent” (the CT) gives the “learner” (the PST) information
about the PST’s teaching performance and understanding of education, which the PST then uses
to shape her own future teaching performance and understanding of education.

Describing How Cooperating Teachers Give Feedback to Preservice Teachers

Scholars in fields such as education (e.g., Borko & Mayfield, 1995; Brinko, 1993;

Fernandez & Erbilgin, 2009; Fletcher, 2000; Valencia, et al., 2009), medicine (e.g., Cantillon &

Sargeant, 2008; Ende, 1983; Hewson & Little, 1998; Thomas & Arnold, 2011), and psychology
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(e.g., Hoffman, Hill, Holmes, & Frietas, 2005) have described and empirically researched how
experienced practitioners give feedback to new practitioners in these fields. Their work has
attended to a variety of aspects of how feedback is given, including logistical aspects of when
and how the feedback is or can be given (e.g., Ende, 1983; Scheeler, Ruhl, & McAfee, 2004), the
topics discussed during the feedback conversations (e.g., Akcan & Tatar, 2010; Borko &
Mayfield, 1995; Clarke, 2001; Coulon, 2004; Valencia et al., 2009), the dynamics and
interactions that occur between the two people during the feedback conversation (e.g., Bertone,
Chaliés, Clarke, & Méard, 2006; Fernandez and Erbilgin, 2009), the effects of supervisory
practices on PSTs’ development (e.g., Byra, 1994), and how the feedback is affected by the way
in which the CTs view their role as a CT and how they view PST learning (e.g., Borko &
Mayfield, 1995; Valencia et al., 2009).

The research on how CTs give feedback has emphasized the influence that the CT-PST
relationship has on the feedback, as well as how the feedback influences the PST-C relationship.
Therefore, the remainder of this section will describe how the literature has indicated these
relationships affect one another.

How the CT-PST Relationship Influences How Cooperating Teachers Give
Feedback. Scholars and researchers have emphasized that the CT-PST relationship influences
how CTs give feedback, particularly when the feedback is critical of the PST’s instruction (e.g.
Ende, 1983; Fletcher, 2000). Literature on mentoring in the field of education has stressed the
importance of this relationship in promoting communication between the CT and the PST
(Stanulis & Russel, 2000) and in fostering the PST’s personal and professional development
(Anderson & Shannon, 1998). For example, Anderson & Shannon (1988) write that the mentor

(e.g., CT) and mentee (e.g., PST) should develop a caring relationship in which the mentor
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“nurtures” the PST by providing an environment to foster the mentee’s personal and professional
growth, “sponsors” the mentee by “protecting” the mentee from challenges in the teaching
context, and “befriends” the mentee by accepting and relating to the mentee. Brooks and Sikes
(1997) write that the mentor should have interpersonal skills such as honesty, openness,
sensitivity, enthusiasm, a sense of humor, organization, self-awareness, and reflectiveness. Over
time, the CT-PST relationship may change as the PST gains experience teaching, leading the CT
and PST to develop more of a collegial relationship as they work as “critical friends,” “co-
enquirers,” or “partners” who share responsibility for instruction (Furlong & Maynard, 1995).

Ende (1983) and Fletcher (2000) additionally describe the ways in which an experienced
practitioner and novice practitioner should work together. In the field of medical education, Ende
(1983) explains that feedback should be “undertaken with the teacher and trainee working as
allies, with common goals,” and that the teacher and learner should agree on the goals, location,
and time of the feedback session, and should develop a physically/spatially and emotionally
“relaxed” environment that allows them to come to a shared consensus on the trainee’s overall
performance, shortcomings, and future goals. In the field of teacher education, Fletcher (2000)
writes “the dynamics of giving feedback are many and complex” (p. 83) because the trainee feels
pressure to mimic what the CT does. Furthermore, the CT should be honest, should empathize
with the PST, should anticipate the PST’s expectations, should consider the PST’s past
experiences in other classrooms which may have had different expectations of the PST, should
support and challenge the PST, should begin and end the feedback session on a positive note, and
should help the mentee not feel isolated by using the term “we” when working together.

How the CT-C Relationship Influences How Cooperating Teachers Give Feedback.

Scholars and researchers have also emphasized how the CT-C relationship influences how CTs
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give feedback. In the field placement, the CT-C and PST-C relationships are framed based on the
CT’s conceptualization of education since the CT typically determines what type of mathematics
instruction is enacted in the classrooms as well as what aspects of the instruction the PST has the
opportunity to do during her time in the field placement (Feiman-Nemser & Buchmann, 1989).
For example, if the CT has a traditional conception and enactment of mathematics education, she
might give feedback aimed to help the PST improve how she (the PST) transmits the content to
the students or selects problems to have the students practice using the memorized problem-
solving strategies provided by the teachers. Alternatively, if the CT has a reform conception and
enactment of mathematics education, she might give feedback aimed to help the PST improve
how she (the PST) solicits and builds on students’ prior knowledge or facilitates student group
work while the students work on the class activities and problems. Therefore, the CT-C
relationship influences the content of the CTs’ feedback to PSTs.

How Cooperating Teachers’ Feedback Influences the PST-C Relationship. Past
research has also described the ways in which the feedback should attend to the PST-C
relationship. Many scholars and researchers have described the “feedback content” (Scheeler,
Ruhl, & McAfee, 2004). This refers to the topics that the teachers discuss as the CT gives
feedback to the PST (e.g., Akcan & Tatar, 2010; Borko & Mayfield, 1995; Clarke, 2001; Coulon,
2004; Valencia et al., 2009), For example, Borko and Mayfield (1995) report that the CTs and
PSTs in their study discussed four domains of teacher knowledge in their pre- and post-lesson
conferences. These four domains were pedagogical knowledge, knowledge of students,
pedagogical content knowledge specific to mathematics instruction, and mathematical

knowledge. While stating that all four domains of knowledge were mentioned in most of the
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conferences to varying extents, the researchers do not explain how the CTs use their practice of
giving feedback to potentially reinforce or modify the PSTs’ understanding of these domains.
Van Houten (1980) differentiates among different kinds of feedback content, in particular

2 ¢

“positive,” “negative,” and “corrective.” Positive feedback refers to feedback highlighting what
the student did well, whereas negative feedback refers to feedback indicating what the student
did not do well. He argues that positive feedback is “optimally effective,” regardless of whether
it indicates when students “have increased the number of [things] they have done correctly” or
“decreased the number of [things they have] done incorrectly” (p. 62). Corrective feedback refers
to feedback indicating both the type and extent of errors made by the student, and how the
student can remedy those errors. Van Houten asserts that corrective feedback is important for
student learning (p. 64) because it helps the student address errors in her performance by
exposing her to the correct way to perform something (p. 63). Ultimately, this assists the student
in learning how to self-regulate and self-monitor her own progress (Hattie & Timperley, 2007).

Hattie and Timperley describe four levels for the focus of feedback content, and state that
the effectiveness of the feedback depends on the level at which the feedback is given. The four
levels are: (1) feedback about how well the learner is accomplishing or performing the task (i.e.,
corrective feedback); (2) feedback about the process that the learner is using to complete the
task; (3) feedback about how the learner can self-regulate or self-monitor her own progress in
completing the task to meet her goals (e.g., "You already know the key features of the opening of
an argument. Check to see whether you have incorporated them in your first paragraph.”); and
(4) feedback about the “self” or learner that is not directly related to the task (e.g., “you are a

great student” or “great effort”). Hattie and Timperley state that feedback about the process that

the learner is using to complete a task (#2) and how the learner can self-regulate and self-monitor
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her own progress (#3) are useful in helping the learner “deeply” process and master the tasks,
while feedback about how well the learner is accomplishing or performing the task (#1) is useful
in helping the learner use the task information to learn how to self-regulate and self-monitor her
own progress. (p. 90-91). They write that feedback about the self (#4) is the least effective level
of feedback as it does not give the learner a sense of how she is progressing to meet her goals.

Van Houten (1980), Hattie and Timperley (2007), and Ende (1983) are all critical of
feedback content that is about the learner but not about the extent to which the learner’s work
was done correctly, as determined by the extent to which the learner met the end goals. Hattie
and Timperley (2007) further argue that feedback gauging how well the learner is performing
given how the teacher wants the learner to perform’ is a component of what makes feedback
more “effective” as it is “targeted” to the learner’s “appropriate level” and seeks to reduce the
distance between what the learner understands and what the teacher wants the learner to
understand (p. 86). As feedback is given over time, it should continue to reduce the distance
between the learner’s current level of understanding and performance and the learner’s goals for
understanding and performance, until the learner achieves her goals and is thus prompted to set
new goals.

Hattie and Timperley (2007) describe an alternative aspect of how the CTs’ feedback
influences the PST-C relationship; they frame feedback in terms of how the feedback helps a
learner “fill the gap” between what the learner understands and what the teacher wants the
learner to understand. This framing of feedback suggests that the teacher and learner establish

goals for the learner’s understanding and performance, and then use those goals to measure the

7 Hattie and Timperley (2007) refer to feedback gauging how well the learner is performing given how the teacher
wants the learner to perform as “corrective feedback.” Their use of the term “corrective feedback™ should not be
confused with Van Houten’s (1980) description of corrective feedback that is defined as feedback indicating the
type and extent of errors made by the student, and how the student can remedy those errors.
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learner’s developing understanding and performance. Ende (1983) emphasizes this idea as well,
stating that the teacher should give information that indicates to the learner how she is currently
performing in relation to the pre-established, long-term goals for the learner’s performance, so
that the learner can make progress toward attaining those goals.®
Hattie and Timperley additionally describe the “cognitive processes” that a teacher might
employ when giving corrective feedback to change the learner’s cognition and the resulting
cognitive changes that a learner makes as a result of receiving corrective feedback. They write
that teachers give corrective feedback through “cognitive processes” such as helping the learner
restructure her understandings, confirming whether the learner is correct or incorrect, indicating
to the learner whether “additional information is available or needed,” pointing to future
directions that the learner can take, and/or providing alternative strategies that the learner can use
to “understand particular information” (p. 82). Butler and Winne (1995) further describe how
feedback functions to reinforce or modify the information in a learner’s memory. They write that
feedback functions in the following five ways:
First, when students’ conceptual understandings or beliefs are consistent with
instructional objectives, feedback can confirm that condition. Second, if students lack
information, feedback can help students add information, thereby elaborating and
enriching prior knowledge. Third, where elements of prior knowledge are incorrect or
prior beliefs are inappropriate, feedback can provide information to replace or overwrite
those propositions. Fourth, if students’ understandings are basically correct, they still may
need to fune those understandings, for example, by discriminating between concepts or

by specifying conditions for applying learned rules. Fifth, if students hold false theories

¥ Although writing about how experienced doctors give feedback to doctors-in-training, Ende’s ideas about how
feedback is given can be extended to the field of education to describe how CTs give feedback to PSTs.
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that are incompatible with new material to be learned, they may need to completely

restructure schemata with which information in the domain is represented. (p. 265)

In conclusion, this paper conceptualizes CT feedback as the information that the CT gives
to the PST about the PST’s teaching performance and understanding of education that the PST
then uses to shape her future teaching performance. When analyzing CT feedback, a researcher
must consider both the feedback content and how the feedback helps the PST (or provides
opportunities for the PST to) “fill the gap” between the PST’s current understanding and
performance and the end goals for the PST’s understanding and performance.

Researching the Opportunities that Cooperating Teachers Provide that (Potentially) Assist
the Preservice Teachers’ Learning and Development of Teaching

As a researcher, my work seeks to understand what learning opportunities CTs provide
for PSTs as they give feedback. I am interested in researching this aspect of feedback because
there have not been any past studies indicating the ways in which feedback “functions” (Butler &
Winne, 1995) to potentially help the PSTs develop a conception of teaching and enact instruction
based on that conception. While researchers have detailed the content discussed by the teachers
in their feedback conversations (e.g., Akcan & Tatar, 2010; Borko & Mayfield, 1995; Clarke,
2001; Coulon, 2004; Valencia et al., 2009) and described the dynamics and interactions that
occur between the teachers as the CTs give feedback to the PSTs (e.g., Bertone, Chaliés, Clarke,
& Méard, 2006; Fernandez and Erbilgin, 2009), none have explained how the content
emphasized and the interaction between the CT and PST provide opportunities for the PST to
develop a conception of teaching and learn to enact instruction based on this conception. In other

words, they describe the topics talked about as the CTs give feedback and how CTs “give”
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feedback without considering how the feedback acts to potentially influence or shape how a PST
makes sense of, views, and enacts instruction.

My work builds on and extends past studies investigating the feedback that CTs give to
PSTs in the field placement in three additional ways. First, it investigates the feedback that CTs
give PSTs across the entire school day, as opposed to during specific or specified times during
the day, The majority of research studies conducted to date have investigated the feedback that
CTs give during pre- or post-observation meetings (e.g., Akcan & Tatar, 2010; Borko &
Mayfield, 1995; Fernandez & Erbilgin, 2009; Hawkey, 1998), as opposed to during the entire
school day, including while the PST leads instruction. While it is helpful to know what aspects of
teaching CTs help PSTs notice and attend to before and after they lead instruction, these studies
do not capture and reflect the feedback that CTs give at other times while conversing and
interacting with the PSTs. As Valencia et al. (2009) reported, CTs and PSTs do not always have
frequent or systematic discussions about specific lessons, but instead tend to converse at the end
of the school day or during brief intervals throughout the day. Therefore, it is important to
examine the feedback that CTs give to PSTs throughout the school day. Furthermore, these
studies have critiqued the content of the feedback, noting its superficial or non-existent emphasis
on content knowledge and pedagogical content knowledge (e.g., Akcan & Tatar, 2010; Borko &
Mayfield, 1995; Valencia et al., 2009). While this critique is perhaps fair of the feedback given
during pre- and post-observation meetings, it may not reflect the feedback content given at other
times during the school day, such as while the teachers plan lessons together. Therefore, this
study seeks to understand the feedback that CTs give to PSTs throughout the entire school day,

as opposed to during pre- and post-lesson observation meetings alone.
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The second way in which this study builds on and extends past research concerns how it
relates to the type of instruction that is implemented in the CT’s and PST’s classroom. Framing
the PST’s learning as increasing participation in a community of mathematics teaching practice
(Lave & Wenger, 1991), my research considers what aspects of teaching, as they are viewed,
understood, and enacted by community members, the PSTs have the opportunity to learn about
and develop. While many past studies have, again, described the feedback content, none of them
have explained how the content is reflective of the kind of instruction implemented by the
teachers in that context.

Finally, the third way in which this study builds on and extends past research concerns its
explicit focus on understanding how PSTs learn to teach reform mathematics instruction. The
past research studies in the field of mathematics education investigating how CTs give feedback
to PSTs have not been selective in this way. Given the emphasis in the field of mathematics
education on having teachers use reform mathematics curricula and instruction in their
classrooms, it is important to understand how the learning opportunities provided by CTs help
PSTs learn to lead this type of curricula and instruction in particular. Therefore, my work aims to
examine the feedback practices of CTs who help PSTs learn to use reform mathematics curricula
and instruction. In doing this, I hope to prompt a conversation in the broader mathematics
education community as to what aspects of reform mathematics instruction CTs (and other
teacher educators) help PSTs attend to (as the reform mathematics instruction is conceptualized
and enacted by teachers in the field placement context), and how CTs help PSTs develop a

conception and enactment of reform mathematics instruction through giving feedback.
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Introduction

Preparing preservice teachers (PSTs) to teach reform mathematics curricula and
instruction in their classrooms is a challenge in mathematics teacher education. Since the release
of the National Council of Teachers of Mathematics’ national curriculum standards in 1989,
mathematics educators and researchers have advocated for “reform” curricula and instruction
based on constructivist and socio-cultural theories of learning. However, this “problem-based,”
“student-centered” instruction is often different from the curricula and instruction experienced by
many PSTs in their K-12 schooling (Ball, 1988; Ball, 1990), and is difficult for PSTs to enact
(Borko, Underhill, Brown, Jones, & Jones, 1993). As a result, mathematics teacher educators
continue to strive to find ways of providing learning experiences for PSTs that support the PSTs
in learning about reform instruction, as well as how to enact this type of instruction in their work
with students.

Past research has investigated and demonstrated some of the opportunities that teacher
educators in the coursework component of teacher education programs (e.g., course instructors)
provide to help PSTs learn about reform instruction and how to enact this type of instruction in
their work with students (e.g., Eisenhart, et al., 1993; Ghousseini & Herbst, 2015; Lampert et al,
2013; Peressini, Borko, Romagnano, Knuth, & Willis, 2004; Putnam & Borko, 2000). However,
few studies have examined and described what opportunities teacher educators in the fieldwork
component of teacher education programs (e.g., cooperating teachers) provide to help PSTs learn
about reform instruction and how to enact it (one notable exception is Borko & Mayfield, 1995).

The fieldwork component of teacher education programs can be a particularly productive
site for supporting PSTs in learning about a particular type of instruction and how to it (e.g.,

reform mathematics instruction). During the fieldwork component, the PST spends an extended
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period of time in a classroom (or alternative authentic learning context) working with an
experienced teacher who mentors her, often referred to as a cooperating teacher (CT). While
working together, the CT and PST typically share responsibility for instructing the CT’s
class(es). The CT often determines what teaching activities entailed in the instruction (e.g.,
planning and leading lessons, assessing student work, and communicating with colleagues and
parents) the PST has the opportunity to do and how the PST enacts these activities (Feiman-
Nemser & Buchmann, 1989). Through working with the CT, the PST has the opportunity to both
observe the CT model instruction and to gain first-hand experience enacting instruction
(Anderson & Shannon, 1988; Brooks & Sikes, 1997),

In addition to modeling instruction for the PST and deciding which teaching activities the
PST does, the CT might enact other practices that provide additional opportunities for the PST to
learn about instruction and how to enact it. These practices often include observing the PST lead
instruction, giving feedback to the PST based on the observed instruction, and/or reflecting on or
discussing aspects of the CT’s or PST’s instruction with the PST (Anderson & Shannon, 1988;
Brooks & Sikes, 1997). Through engaging the PST in these learning opportunities, the CT helps
the PST make sense of, view, and enact teaching in the ways the CT does (Lave & Wenger,
1991), ideally providing opportunities for the PST to develop a vision, set of understandings,
dispositions, practices, and tools of teaching (Hammerness, Darling-Hammond, Bransford,
2005). In other words, the PST learns about teaching and how to enact it through engaging in the
learning opportunities provided by the CT.

In an effort to understand what opportunities CTs provide to help PSTs learn about
teaching and how to enact it, this study examines the learning opportunities provided as CTs

enact one particular practice that supports PSTs’ learning; this is the particular practice of giving
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feedback to PSTs. This study focuses on this specific practice since it is one that is enacted by
many CTs (Anderson & Shannon, 1988; Brooks & Sikes, 1997), albeit in varying ways (Borko
& Mayfield, 1995; Valencia, Martin, Place, & Grossman, 2009). In addition, I believe that giving
feedback is one of the most important practices for helping PSTs learn about teaching and how to
enact it for two reasons. First, it provides an opportunity for a CT to emphasize and critique
specific aspects of how the PST makes sense of, views, and enacts teaching at a given point in
time. Second, it provides an opportunity for a CT to highlight additional aspects of teaching that
the PST can attend to and incorporate in her future instruction.

This study builds on and extends past studies investigating the feedback that CTs give to
PSTs in the field placement in two important ways. First, the majority of research studies
conducted to date have investigated the feedback that CTs give during pre- or post-observation
meetings (e.g., Akcan & Tatar, 2010; Borko & Mayfield, 1995; Fernandez & Erbilgin, 2009;
Hawkey, 1998), as opposed to during the entire school day, including while the PST leads
instruction. While it is helpful to know what aspects of teaching CTs help PSTs notice and attend
to before and after they lead instruction, these studies do not capture and reflect the feedback that
CTs give at other times while conversing and interacting with the PSTs. As Valencia et al.
(2009) reported, CTs and PSTs do not always have frequent or systematic discussions about
specific lessons, but instead tend to converse at the end of the school day or during brief intervals
throughout the day. Therefore, it is important to examine the feedback that CTs give to PSTs
throughout the school day. Furthermore, these studies have critiqued the content of the feedback,
noting its superficial or non-existent emphasis on content knowledge and pedagogical content
knowledge (e.g., Akcan & Tatar, 2010; Borko & Mayfield, 1995; Valencia et al., 2009). While

this critique is perhaps fair of the feedback given during post-observation meetings, it may not
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reflect the feedback content given at other times during the school day, such as while the
teachers plan lessons together. Therefore, this study seeks to understand the feedback that CTs
give to PSTs throughout the entire school day as opposed to during pre- and post-lesson
observation meetings.

The second way in which this study builds on and extends past research concerns its
focus on understanding how CTs use the practice of giving feedback to assist the PSTs in
developing particular aspects of teaching. Past studies have detailed the content discussed by the
teachers in their feedback conversations (e.g., Akcan & Tatar, 2010; Borko & Mayfield, 1995;
Clarke, 2001; Coulon, 2004; Valencia et al., 2009) and described the dynamics and interactions
that occur between the teachers as the CTs give feedback to the PSTs (Bertone, Chaliés, Clarke,
& Méard, 2006; Fernandez and Erbilgin, 2009). However, these studies do not explain how the
content emphasized or the interaction between the CTs and PSTs provide opportunities for the
PSTs to learn about a particular aspect of the instruction and how to enact it. In other words, they
describe the topics talked about as the CTs give feedback and how CTs “give” feedback without
considering how the feedback acts to potentially influence or shape how the PST makes sense of,
views, and enacts instruction. For example, Borko and Mayfield (1995) report that the CTs and
PSTs in their study discussed four domains of teacher knowledge in their pre- and post-lesson
conferences. These four domains were pedagogical knowledge, knowledge of students,
pedagogical content knowledge specific to mathematics instruction, and mathematical
knowledge. While stating that all four domains of knowledge were mentioned in most of the
conferences to varying extents, the researchers do not explain how the CTs use their practice of

giving feedback to potentially reinforce or modify the PSTs’ understanding of these domains.
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Therefore, this study seeks to understand how the CTs’ feedback functions to potentially help the
PSTs develop certain aspects of teaching.

Given all of this, this study addresses the following research questions:

1. What aspects of teaching does the feedback emphasize?
2. How do CTs use the practice of giving feedback to assist the PSTs in potentially
developing these aspects of teaching?
Theoretical Framework: Learning to Teach in the Field Placement

How Preservice Teachers Learn to Teach in a Community of Practice

This study uses Lave and Wenger’s (1991) theory of situated learning to describe how
PSTs learn to teach while working with CTs in the field placement. According to situated
learning theory, learning is framed as “increasing participation in communities of practice”
(Lave & Wenger, 1991, p. 49) in which “learning, thinking, and knowing are relations among
people in activity in, with, and arising from the socially and culturally structured world” (p. 51).
In using the term “community of practice,” Lave and Wenger refer to a “community of
practitioners” (Lave, 1991, p. 64) or a group of people who perform a profession or craft, such as
teaching, in the same way. Through participation in a given professional teaching community in
the field placement,” the newcomer'’ PST begins to make sense of, view, and enact teaching in
the ways shared by others in the teaching community, particularly their oldfimer'’ CT. Therefore,
through participating in a community of reform mathematics teaching practice, the PST has the
opportunity to make sense of, view, and enact teaching in the ways that the CT and other

community members make sense of, view, and enact reform mathematics teaching.

9 . . o
The teaching community may be classroom-based, school-based, district-based, etc.
L ave and Wenger (1991) use the term “newcomer” to refer to a person who is new to a profession.
"' Lave and Wenger (1991) use the term “oldtimer” to refer to people who have experience in a profession.
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Lave and Wenger write that, in order for the PST to gain membership in the community
of practice, the newcomers must have the opportunity to participate in the community in two
ways. First, they must have the opportunity to “legitimately participate” in the community of
practice by performing some of the authentic activities done by community members. Second,
they must have the opportunity to “peripherally participate” in the community of practice by
observing additional activities done by community members that they do not have the
opportunity to try firsthand. Through both legitimately and peripherally participating in the
community of practice, the newcomer gains a broad sense of the range of activities entailed in
the profession. In the context of the field placement, this means that the PST should have the
opportunity to both legitimately participate by doing some of the authentic everyday classroom
activities (e.g., planning and leading lessons, interacting with students, assessing student work,
collaborating with other teachers) and “peripherally participate” by observing the CT and other
teachers do additional everyday teaching activities (e.g., planning and leading a parent-teacher
conference, being observed by an administrator, making placement recommendations for
students). Through participating in these ways, the PST gains a broad sense of the range of
activities entailed in teaching, thereby helping her to make sense of, view, and enact teaching in
the ways done by the community members.

This study seeks to understand how the CTs use the practice of giving feedback to assist
PSTs in making sense of, viewing, and enacting teaching as they participate together in a
community of teaching practice. Furthermore, while PSTs develop multiple aspects of teaching
when spending time with CTs, there are particular aspects of teaching that teacher educators and

researchers argue are particularly important for PSTs to develop. Therefore, this study is also
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interested in focusing on how the CTs’ feedback helps PSTs potentially develop these aspects of
teaching.

To frame these aspects of teaching, this study uses Hammerness, Darling-Hammond, and
Bransford’s (2005) framework for teacher learning in a community of practice. Hammerness,
Darling-Hammond, and Bransford (2005) write, “new teachers learn to teach in a community
that enables them to develop a vision for their practice; a set of understandings about teaching,
learning, and children; dispositions about how to use this knowledge; practices that allow them
to act on their intentions and beliefs; and tools that support their efforts” (p. 385). A vision for
practice includes “images of the possible” and “a sense of where they are going and how they are
going to get students there” (p. 385). Understandings of teaching signify “deep knowledge of the
content, pedagogy, students, and social context,” while dispositions of teaching entail “habits of
thinking and action regarding teaching and children” (p. 385). New teachers additionally develop
specific practices that allow them to “develop, practice and enact a beginning repertoire” of
instructional techniques, as well as to use “conceptual and practical resources” and tools to assist
in their practice (p. 385). Therefore, this study uses the five dimensions identified by
Hammerness et al. as analytic categories to determine which aspects of teaching the CTs’
feedback emphasized, thereby providing the opportunity for the PSTs to potentially develop the
desired aspects of teaching.

How Cooperating Teacher Feedback Helps Preservice Teachers Learn to Teach

To define what it means for CTs to give feedback to PSTs, this study uses Hattie and
Timperley’s (2007) description of feedback, which they describe as “information provided by an
agent (e.g. teacher, peer, book, parent, self, experience) regarding aspects of [a person’s]

performance or understanding” (p. 81) as the person performs a task. Appropriating this
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description of feedback to the field placement, this study defines feedback as information
provided by the CT regarding the PST’s vision, understandings, dispositions, practice, and tools
of teaching. In identifying the aspects of teaching emphasized in the feedback, this study
describes the “feedback content” (Scheeler, Ruhl, & McAfee, 2004, p. 397), which refers to the
information about teaching discussed by the teachers.

In order to understand how the CTs use the practice of giving feedback to potentially help
the PSTs develop the specified aspects of teaching, this study draws on Butler and Winne’s
(1995) description of how feedback functions to reinforce or modify the information in a
learner’s memory. Butler and Winne describe the four functions used in this study as follows:

First, when students’ conceptual understandings or beliefs are consistent with

instructional objectives, feedback can confirm that condition. Second, if students lack

information, feedback can help students add information, thereby elaborating and
enriching prior knowledge. Third, where elements of prior knowledge are incorrect or
prior beliefs are inappropriate, feedback can provide information to replace or overwrite
those propositions. Fourth, if students’ understandings are basically correct, they still may
need to fune those understandings, for example, by discriminating between concepts or

by specifying conditions for applying learned rules. (p. 265)

Appropriating this definition to how CTs give feedback to PSTs in the field placement, this study
seeks to understand how the CTs’ feedback serves to potentially help the PSTs confirm, add to,
overwrite, or tune their vision, understandings, disposition, practices, or tools of teaching.
Therefore, this study uses these functions as analytic categories to determine how the CTs use
the practice of giving feedback to potentially help the PSTs develop a vision, understandings,

dispositions, practices, and/or tools of teaching.
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Research Methods

This qualitative research study is an exploratory collective case study of the feedback that
CTs give to PSTs in classrooms implementing reform mathematics curricula and instruction. It
focuses on the “bounded system” (Creswell, 2007) of one secondary mathematics teacher
education program to look in-depth at three CT/PST pairings affiliated with the program located
at different field placement sites. This teacher education program emphasized and advocated for
reform mathematics instruction, and placed many of its PSTs in classrooms/field placement sites
that use reform mathematics curricula and instruction.
Participants

This case study focuses on three pairs of CTs and PSTs working together in suburban
secondary schools over the course of one semester. The cooperating teachers were selected
because they had multiple years of experience working with PSTs, regularly engaged in
everyday teaching activities with their PSTs (e.g., planning lessons, assessing student work,
reflecting on instruction, communicate with colleagues and parents), and implemented reform
mathematics curricula and instruction. In the first classroom, Sara (the CT) and Jane (the PST)
taught 7" grade mathematics in a mid-sized school district. Sara was a white female who had
taught 7" grade mathematics at her school for 25 years and had 10 years of experience working
with PSTs. In the second classroom, located in the same school district, Adam (the CT) and
Anna (the PST) taught high school geometry. Adam was a white male who had taught high
school mathematics at his school for 13 years and had five years of experience working with
PSTs. At the time of the study, Adam was one of the two mathematics department heads at his
school and was one of Anna’s two CTs. In addition, a first year Special Education teacher co-

planned and co-taught the geometry course with Adam and Anna. In the third classroom, in a
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different mid-sized school district, Ethan (the CT) and Seth (the PST) taught gt grade
mathematics. Ethan was a white male who had taught for 16 years, nine of which were as an 8"
grade teacher. The PSTs (Jane, Anna, and Seth) were white undergraduate students in their last
semester of a two-year Secondary Mathematics teacher education program at a large mid-
western university. During this semester, the PSTs spent the entire school day with their
respective CTs as fulltime student teachers. The semester began at the end of January and ended
in early June.
Data Collection

Data collection included classroom observations, and copies of classroom artifacts and
instructional materials. The classroom observations captured the teachers’ conversations and
interactions throughout the school day since the CTs had potential opportunities to give feedback
to the PSTs throughout the entire school day. The observation data was collected throughout the
semester. The data included the following: (1) audio recordings of the teachers’ conversations
during non-instructional times (i.e., planning-time periods, time between class periods, and time
before or after school); (2) observational notes of the teachers’ conversations during class
periods taught by the PST; (3) observational notes describing the teachers’ interactions during
non-instructional times and class periods taught by the PSTs (e.g., materials used and referenced
by the teachers, gestures used by the teachers, and the teachers’ physical location and proximity
to one another); (4) copies of artifacts created and used by the teachers during the observations
(e.g., lesson plans, assessments, and curricular materials); and (5) copies of the curricular
materials for the courses taught by the teachers that are available online.

In the first classroom, nine planning-time periods, 15 class periods taught by Jane (the

PST), and four of Sara and Jane’s interactions/conversations outside of class and planning time



41

were observed. In the second classroom, eight planning-time periods, 10 class periods taught by
Anna (the PST), and 14 of Adam and Anna’s interactions/conversations outside of class and
planning time were observed. In the third classroom, nine planning-time periods, 20 class periods
taught by Seth (the PST), and 13 of Ethan and Seth’s interactions/conversations outside of class
and planning time were observed. The number of class periods taught by each PST includes
multiple periods taught by the given PST on the same day. For example, Anna taught two class
periods in a row during the last few weeks of her student teaching experience, so four of the 10
total class periods taught by Anna observed by the researcher occurred on two days (with two
lessons occurring on each day). The audio recordings of the teachers’ conversations during non-
instructional time were transcribed for data analysis.
Data Analysis

In order to determine what aspects of teaching the feedback emphasizes and how the CTs
used the practice of giving feedback to assist the PSTs in potentially developing these aspects of
teaching, the analytic approach first identified the feedback exchanges that occurred between the
teachers, then used Hammerness, Darling-Hammond, and Bransford’s (2005) framework for
teacher learning in a community of practice to code the feedback content of the exchanges and
Butler and Winne’s (1995) description of how feedback functions to code the feedback function.

Unit of analysis: CT/PST feedback exchanges. This work draws on Ong, deHaes,
Hoos, and Lammes (1995)’s description of Bensing’s (1991) definition of the exchange of
information. Ong et al. write, “The exchange of information consists of information-giving and
information-seeking” (p. 902). In this study, a feedback exchange occurred when the CT and

PST engaged in acts of information-giving and information-seeking that were related based on a



42

“problem of practice” (Lampert, 1985). More specifically, the problem of practice regarded an
aspect of how the PST made sense of, viewed, or enacted mathematics teaching.

In general, the feedback exchanges began in one of two ways. The first way occurred
when the CT gave information to the PST about something the PST had said or done. For
example, one CT made a comment to the PST that she had projected her voice well, or while
another indicated that the PST should call on a particular student by pointing to the student
during the PST’s lesson. The second way in which the feedback exchanges began occurred when
the PST asked the CT a question about an aspect of teaching (i.e., was seeking information) or
made a statement about an aspect of teaching (i.e., gave information) which the CT then gave
information in response to. For example, one PST asked the CT what the students had previously
learned about a concept and the CT responded by describing how the concept was presented in
previous lessons taught earlier in the year. The exchanges ended when the CT finished giving
information about a particular problem of practice.

The following two examples illustrate the ways in which the exchanges began and ended.
In the first example, the PST begins the exchange by asking the CT what the students had
previously learned about the concept of congruence. In doing so, she signals a problem of
practice in relation to situating this concept and lesson in the broader curriculum. The CT replies,
“Early in the year, so the way we did transformations. So we did translations, rotations,
reflections and we talked about things are congruent when you, if you can do those things and
basically get them to lie perfectly on top of one another. So that’s where they learned
congruence. But it’s, that was chapter 1 or 2. So it’s been a long time and we’ve had them
translating and rotating doing those things but I think congruence has really been lost a bit from

all that.” The CT’s response first addresses the problem of practice shared by the PST since he
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provides information about what the students had learned about congruence in previous chapters.
In the end of the comment, the CT shifts from talking about this problem of practice when
commenting that the concept “has really been lost,” meaning that the students have forgotten
some of what they had previously learned. This shift signaled the end of the exchange since it
concerns a different topic unrelated to the problem of practice.

In the second example, the PST begins the exchange by telling the CT that the students
did not make the content connections that she had wanted them to make in her lesson. In doing
so, she signals a problem of practice in relation to anticipating the difficulties that students will
have in learning the content. The CT replies, “Yeah, anticipating what they'll run up against is a
big one. Trying to kind of figure out what...their issues are going to be so. And never be afraid
to pause and wait. Like when you said, "Let's open up to page 300 whatever" and then you
started within seconds talking about it. Give them 15, 20 seconds to open their book...” The
CT’s response first addresses the problem of practice shared by the PST since she provides
information about a practice that the PST can use to troubleshoot the issue she faced in her
lesson. In the end of the comment, the CT shifts from talking about this problem of practice
when addressing a new problem of practice regarding how to pace instruction.

At times, the CT gave the information over multiple turns of talk if the PST made
intermittent comments indicating her understanding of or agreement with the information given
by the CT. Therefore, some of the exchanges contained multiple turns of talk between the
teachers. For example, in one exchange, the PST asked the CT how to help students solve a
particular problem. The CT started describing an instructional method that the PST could use.
The PST then interrupted the CT to make a comment, after which the CT finished her description

of the instructional method. In other words, the exchange included all of the comments made by
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the PST and CT but it took two full turns of talk for the CT to give all of the information to the
PST about how she could help students solve the problem.

Coding CT/PST feedback exchanges. The analysis sought to identify two aspects of the
feedback in each exchange. First, it identified the content in order to understand what aspects of
the teaching the feedback emphasized. Second, it identified the feedback function in order to
understand how the CTs used the practice of giving feedback to assist the PSTs in potentially
developing the aspects identified. Several analytic questions guided the analysis: What aspects of
teaching did the teachers emphasize in the feedback exchanges? What aspects were not
emphasized? How were multiple aspects addressed in a feedback exchange, if at all? What
similarities and differences occurred in the ways in which the CTs used the feedback to assist the
PSTs in potentially developing these aspects of teaching?

To address these analytic questions, each exchange was first coded to indicate which of
the five aspects of the teaching were emphasized in the content of the exchange. Next, each
exchange was coded to indicate which of the four functions the feedback served to help the PST
potentially develop the aspect(s) of teaching identified.

Feedback content codes. To analyze the feedback content, Hammerness, Darling-
Hammond, and Bransford’s (2005) framework for teacher learning in a community of practice
was used to code the aspects of teaching emphasized by the teachers in each exchange. Each
exchange was coded for all of the categories of content that occurred in the exchange. Table 1
lists and describes the five codes used to indicate the feedback content.

The first code indicated content regarding a vision of reform mathematics instruction.
Drawing on Feiman-Nemser’s (2001) description of vision and examples of teachers’ vision

provided by Cochran-Smith and Lytle (1999, 2006), this study used this code to identify content
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Table 1: Analytical framework used to code feedback content, based on Hammerness,
Darling-Hammond, and Bransford’s (2005) framework for teacher learning in a community of

awareness and self-reflection (Garmon, 2004),
and a commitment to social justice (Garmon,
2004).

practice
= 5 Description Example(s) in the Data
HOW TEACHER PACES INSTRUCTION:
The CT says, “And never be afraid to pause
Images of the possible and desirable and wait...a lot of times I’1l put the lesson up
instruction both in the PST’s classroom and in | here and when they're doing teamwork-
g | broader education. This includes images of homework check and then I’ll put the timer up
‘@ | what the students and teachers do inside and here, so I'll say, ‘Okay, finish your
# | outside of the classroom, what is entailed in corrections. We’re on page 333.” They know
the work of teaching, the role of schools in to get ready for teamwork time and then I put
society, and the politics of schooling. usually four minutes on the timer when
they're...doing the teamwork-homework
check.”
CURRICULUM: The PST asks “Where have
The PST’s “deep knowledge of the content, [the students] seen congruent before?” The
pedagogy, students, and social context” CT replies, “Early in the year, so the way we
&0 (Hammerness, Darling-Hammond, & did transformations. So we did translations,
'-é Bransford, 2005) that guides or should guide rotations, reflections and we talked about
& | her teaching. This includes content knowledge, | things are congruent when you, if you can do
g general pedagogical knowledge, curriculum those things and basically get them to lie
2 | knowledge, pedagogical content knowledge, perfectly on top of one another. So that’s
= | knowledge of learners and their characteristics, | where they learned congruence...that was
and knowledge of educational contexts chapter 1 or 2. So it’s been a long time and
(Shuman, 1987). we’ve had them translating and rotating doing
those things.”
An attitude, value, or belief that guides or
shquI.d guide the P‘ST’s bqhavior as a tqacher. ALL STUDENTS HAVE VALUABLE
= | This includes persistence in working with i ”
o . . » | INSIGHTS: The CT says, “If some non-honors
‘= | students, “the belief that all students can learn” | —, . .. . .
= R . e who had good insights, try and solicit from
& | (NCATE, 2008), “thinking dispositions . .
& (Tishman, Jay & Perkins, 1993), self- them because those honors l.(l(‘is are going to,
) ’ ’ ! they’re the ones who’d be sitting in class with

their hands up all day long.”
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An activity that the PST did, should have
done, or could do to promote and support

PROJECTING STUDENT WORK: The PST
puts a piece of paper on the document camera.
The CT says, “Can you slide it over? We can’t
see it”

guide decisions about teaching and learning”
and “classroom practices, strategies, and
resources that...[have] local and immediate
utility” (Grossman, Smagorinsky, & Valencia,
1999, pp. 13-15).

3 student learning. This includes how to select
€ | and lead an instructional activity, grade student
£ | assessments, solicit student participation in SPEAKING: The CT says, “Your tone and
| class, transition between activities during the your voice projection was great. [ was at
lesson, pace instruction, and communicate different points around the room and I could
with parents. hear you very clearly where I was so that was
really good.”
TIMER: The CT says, “So, you know, pause
The conceptual and practical tools of teaching | and give them, I’'m a big timer person. Give
(Grossman, Smagorinsky, & Valencia, 1999) them a minute.”
that the PST uses, should use, or could use to
promote and support student learning. This STRATEGY TO FACILITATE STUDENT
includes “principles, framework, and ideas GROUPWORK: The PST says, “So maybe
§ about teaching, learning and [disciplinary] even that [problem] they could do, ‘You have
&= | acquisition that teachers use as heuristics to to explain this to your elbow partner.”” The

CT says, “Well, they could. What about where
they, you write the problem on the top of a
sheet of paper, everyone’s got a different color
pen, and as they work through solving for x
they spin it around the table because there’s a
lot of steps.”

regarding images of the possible and desirable instruction both in the PST’s classroom and in

broad education (images of what the students and teachers do inside and outside of the

classroom, what is entailed in the work of teaching, the role of schools in society, and the politics

of schooling).

The second code indicated content regarding understandings of reform mathematics

instruction. Drawing on Hammerness, Darling-Hammond, and Bransford’s (2005) description of

understanding, this study used this code to identify content regarding the PST’s “deep knowledge

of the content, pedagogy, students, and social context” (Hammerness, Darling-Hammond, &

Bransford, 2005) that guides or should guide her teaching. This code was used for exchanges in

which the teachers communicated about content knowledge, general pedagogical knowledge,
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curriculum knowledge, pedagogical content knowledge, knowledge of learners and their
characteristics, and knowledge of educational contexts (Shuman, 1987).

The third code indicated content regarding dispositions of reform mathematics
instruction. Drawing on the National Council for Accreditation of Teacher Education’s (2008)
definition of dispositions, this study used this code to identify content regarding an attitude,
value, or belief that guides or should guide the PST’s behavior as a teacher (e.g. persistence in
working with students, believing that all students can learn, commitment to social justice).

The fourth code indicated content regarding practices of reform mathematics instruction.
Drawing on Lampert’s (2009) definition of practice and Ball and Forzani’s (2009) description of
this study used this code to identify content regarding an activity that the PST did, should have
done, or could do to promote and support student learning. This code was used for exchanges in
which the teachers communicated about how to select and lead an instructional activity, grade
student assessments, solicit student participation in class, transition between activities during the
lesson, pace instruction, and communicate with parents.

The fifth code indicated content regarding tools of reform mathematics instruction. Using
Grossman, Smagorinsky, and Valencia’s (1999) description of tools, this study used this code to
identify content regarding the conceptual and practical tools of teaching (Grossman,
Smagorinsky, & Valencia, 1999) that the PST uses, should use, or could use to promote and
support student learning. This code was used for exchanges in which the teachers communicated
about “principles, framework, and ideas about teaching, learning and [disciplinary] acquisition
that teachers use as heuristics to guide decisions about teaching and learning” and “classroom
practices, strategies, and resources that...[have] local and immediate utility” (Grossman,

Smagorinsky, & Valencia, 1999, pp. 13-15).
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Feedback function codes. To analyze how the CTs used the practice of giving feedback
to assist the PSTs in potentially developing the aspects of teaching identified, Butler and
Winne’s (1995) description of how feedback functions was used to code for how the feedback
served to potentially confirm, add to, overwrite, or tune aspects of the PSTs’ vision,
understandings, dispositions, practices, and tools of teaching. Each exchange was coded for all of
the functions that the feedback served in the exchange. Table 2 lists and describes the four codes
used to indicate the feedback function.

The first code indicated feedback that functioned to potentially confirm the PST’s vision,
understandings, dispositions, practices, or tools of teaching. This feedback indicated that an
aspect of the PST’s vision, understandings, dispositions, practices, or tools of teaching is correct.
The second code indicated feedback that functioned to potentially add to the PST’s vision,
understandings, dispositions, practices, or tools of teaching. This feedback provided information

Table 2: Analytical framework used to code feedback function, based on Butler and Winne’s
(1995) categories of the functions of feedback for student understanding and beliefs

= Description Example in the Data

Confirm

Conceptualization: The PST says, “What I did notice from the flex

gz iie;lsb aeci(t glfill(;: e grouping though is that they knew how to write the equations better
PST’s ViSFi)OH when they were given a scenario.” The CT replies, “Right. Oh yeah.
understandin:gs For sure. They're rock stars with that.”

dispositions, practices,
or tools of teaching is
correct.

Enactment: The CT says, “Your tone and your voice projection was
great. Like I was at different points around the room and I could
hear you very clearly where I was, so that was really good.”
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Conceptualization: The PST asks, “Where have they seen congruent
before?” The CT replies, “Early in the year, so the way we did
transformations. So we did translations, rotations, reflections, and

understandings,
dispositions, practices,
or tools of teaching.

The feedback that gives | we talked about things are congruent when you, if you can do those
o | information to enrich an | things and basically get them to lie perfectly on top of one another.
: aspect of the PST’s So that’s where they learned congruence. But it’s, that was chapter 1
< | vision, understandings, | or 2. So it’s been a long time and we 've had them translating and
< dispositions, practices, | rotating doing those things.”
or tools of teaching.
Enactment: The CT says, “Maybe next time you do...when they get
it, see what they can do by themselves without so much of our help.
Try and start stepping back.”
The feedback that gives
» | information to replace
‘Z | an incorrect aspect of
; the PST’s vision, N/A
2 | understandings,
@) di .- .
1spositions, practices,
or tools of teaching.
Conceptualization: The teachers are planning a lesson on finding the
best fit line for a data set. The PST says, “Do you have, we’ve done
like least square regression things. I’'m sure the students are not doing
The feedback that gives | that right now. But do you have specific ways that you do best fit
information to make a line? Or just pick two points and average it?” The CT says, “You
small change to an know, I always tell them that they should have as many points above
= | aspect of the PST’s the line as they do below and that it should try to kind of go through
E mostly correct vision, some of them. So you'’ll see like for this one, you’ve got three points

above...” The PST says, “Three points below.” The CT says,
“...and three points below and it kind of goes through those three
points, so that’s always how we ve talked about it.”

Enactment: The PST projects an image on the document camera. The
CT says, “Can you slide it over [PST name]? We can’t see it.”
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to enrich an aspect of the PST’s existing vision, understandings, dispositions, practices, or tools
of teaching.

The third code indicated feedback that functioned to potentially write over an aspect of
the PST’s vision, understandings, dispositions, practices, or tools of teaching. This feedback
provided information to replace an incorrect aspect of the PST’s existing vision, understandings,
dispositions, practices, or tools of reform mathematics instruction. The fourth code indicated
feedback that functioned to potentially tune the PST’s vision, understandings, dispositions,
practices, or tools of teaching. This feedback provided information to make a small change to an
aspect of the PST’s existing mostly correct vision, understandings, dispositions, practices, or
tools of teaching that was mostly correct.

Once all of the feedback exchanges in the transcripts and field notes were coded, the
exchanges for each CT/PST pair as well as the collective CT/PST pairs were compiled for each

content and function code. The next section shares the results of the analysis.

Findings

The analysis of the feedback exchanges indicates that the feedback emphasized all five
types of feedback content (i.e., a vision, understandings, dispositions, practices, and tools of
teaching). The types of feedback content emphasized most often were understandings and
practices of teaching, as well as the practical tools of teaching referenced or used in those
understandings and practices. Tables 3 and 4 summarize the feedback content regarding aspects
of the PSTs’ understanding and practices of teaching across all three classrooms since these were
the aspects of teaching primarily emphasized in the feedback.

As indicated in table 3, all three of the CTs gave feedback to their respective PST about

their understanding of: mathematics (e.g., order of operations, triangle similarity, vertical
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angles), general pedagogy (e.g., strategies for communicating with parent emails, facilitating

student group work, or soliciting student participants), mathematics-specific pedagogy (e.g., an

instructional method for teaching the Pythagorean Theorem, the sequence in which students
should work on the problems when taking a test, characteristics of problems that make it easier
for students to solve), the curriculum (e.g., the scope and sequence of the curriculum, how a
concept is presented across the chapters, the essential question for a lesson), and the teachers’

educational context (e.g., administrators’ visits to classrooms, the mathematics teachers’

implementation of standards-based grading at the school, the classroom policies regarding
corrections and make-up work). The CTs in classrooms 1 and 2 gave additional feedback about
the PSTs’ understanding of students (e.g., whether a student is medicated or has a poor home
life, a student’s level of confidence or attitude in mathematics class). Appendix 1 provides
examples of the CTs’ feedback regarding each of these understandings.

As indicated in table 4, all three of the CTs gave feedback to their respective PST about
the PST’s practice of: assisting students in working on a problem or activity; attending to
classroom management; beginning an instructional activity; engaging students in a lesson or an
instructional activity; managing classroom resources and instructional materials; modifying the
instructional activities, materials, or assignments; selecting the task(s) or problem(s) for an
instructional activity or assessment; talking about class expectations with students; pacing a
lesson; and using a concept-specific instructional strategy. The CT in classroom 1 gave
additional feedback about the PST’s practice of anticipating student difficulties, ending an
instructional activity, grading student work, grouping students, involving colleagues in
conversations with students, pacing speech, promoting student justification, soliciting multiple

student answers, transitioning between parts of a lesson or activity, and using her voice. The CT
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Table 3: Summary of the Feedback Content Regarding Aspects of the Preservice Teachers’
Understanding of Teaching Across Classrooms

All Classrooms

* Content Knowledge (e.g., order of operations, triangle similarity, vertical angles)

* General Pedagogical Knowledge (e.g., writing parent emails, strategies for facilitating student group
work, strategies for soliciting student participants)

* Curriculum Knowledge (e.g., the scope and sequence of the curriculum, how a concept is presented
across the chapters, the essential question for a lesson)

* Pedagogical Content Knowledge (e.g., an instructional method for teaching the Pythagorean
Theorem, the sequence in which students should work on the problems when taking a test,
characteristics of problems that make it easier for students to solve)

* Knowledge Of Educational Contexts (e.g., administrators’ visits to classrooms, the mathematics
teachers’ implementation of standards-based grading at the school, the classroom policies regarding
corrections and make-up work)

Classroom 1 Classroom 2 Classroom 3
* Knowledge of Learners and * Knowledge of Learners and *N/A
their Characteristics (e.g., their Characteristics (e.g., a
whether a student is medicated  student’s level of confidence
or has a poor home life) or attitude in mathematics
class)

in classroom 2 gave additional feedback about the PST’s practice of grading student work,
leading a class discussion, selecting student participants, sharing the upcoming schedule with
students, summarizing an instructional activity, and transitioning between parts of a lesson or
instructional activity. The CT in classroom 3 gave additional feedback about the PST’s practice
of calling student by the correct name, communicating with parents, identifying when a student
has a question, sharing the upcoming schedule with students, and taking attendance. Appendix 2
provides examples of the CTs’ feedback regarding each of these practices.

The analysis also indicates that the CTs used the practice of giving feedback to
potentially confirm, add to, or tune the PSTs’ understandings and practices of teaching, as well
as the practical tools of teaching referenced or used in those understandings and practices. None
of the CTs used the practice of giving feedback to potentially overwrite an aspect of the PSTs’

vision, understandings, dispositions, practices, or tools of teaching. While the CTs’ feedback did
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Table 4: Summary of the Feedback Content Regarding Aspects of the Preservice Teachers’
Practice of Teaching Across Classrooms

All Classrooms

* Assist students in working on a problem or activity

* Attend to classroom management

* Begin an instructional activity

* Engage students in a lesson or an instructional activity

* Manage classroom resources and instructional materials

* Modify the instructional activities, materials, or assignments

* Select the task(s) or problem(s) for an instructional activity or assessment

* Talk about class expectations with students
* Pace a lesson
* Use a concept-specific instructional strategy

Classroom 1 Classroom 2
* Anticipate student difficulties ¢ Grade student work
* End an instructional activity * Lead a class discussion
* Grade student work * Select student participants
* Group students * Share upcoming schedule with
* Involve colleagues in students
conversations with students * Summarize an instructional
* Pace speech activity
* Promote student justification * Transition between parts of a
* Solicit multiple student lesson or activity
answers

* Transition between parts of a
lesson or activity
* Voice tone and projection

Classroom 3

* Call student by correct name

* Communicate with parents

* I[dentify when a student has a
question

* Share upcoming schedule with
students

* Take attendance

not serve to potentially confirm, add to, or tune aspects of the PSTs’ vision or dispositions of

teaching, the CTs sometimes referenced these aspects of teaching while giving feedback that

served to potentially add to or tune one of the PSTs’ understandings or practices of teaching.

Similarly, at times, the CTs referenced a practice when giving feedback that functioned to

potentially add to or tune one of the PSTs’ understandings or referenced an understanding when

giving feedback that served to potentially add to or tune one of the PSTs’ practices.
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Throughout the school day, the CT/PST pairs in all three classrooms engaged in similar
kinds of day-to-day teaching activities together. This included planning lessons, leading
instruction, grading student work, reflecting on instruction, and interacting with parents,
colleagues, and administrators. In taking the time to do these activities with the PSTs, the CTs
had the opportunity to give feedback to the PSTs about multiple kinds of understandings and
practices. For example, through planning lessons and grading student work together, the CTs had
the opportunity to emphasize aspects of their PST’s understanding of the mathematics content,
methods for teaching specific concepts, the students’ misconceptions of the concepts, and how
the PST could support the students’ learning by communicating with parents and colleagues. In
leading instruction and reflecting on the PST’s lessons together, the CTs had the opportunity to
give their PST feedback about aspects of instruction such as how to begin or modify an
instructional activity, engage students in the lesson, manage the classroom resources or
instructional materials, pace the lesson, or use a specific instructional strategy to teach a concept.
Therefore, this case illustrates the breadth of content emphasized in the feedback as well as how
the feedback functioned to help the PSTs potentially develop their understanding and practice of
teaching as the teachers engaged in these everyday teaching activities.

This section describes and provides examples of the feedback from one of the three
classrooms since this case is representative of the feedback content and how the feedback
functioned across all three classrooms. In order to contextualize this case, this section first
provides background information about the CT and what instruction typically looked like in the
classroom. Next, it shares an overview and provides examples of the feedback that the CT gave

the PST over the course of the semester. Finally, it provides a summary explaining how these
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examples illustrate commonalities in the feedback content and function across all three
classrooms.
Sara

Background. Sara (the CT) taught 7" grade mathematics at a high-performing middle
school in a mid-sized school district. The school had white students predominantly
(approximately 75%), although there were students of other races and ethnicities as well (Asian
or Pacific Islander, Hispanic, Black, and American Indian/Alaska Native). In addition,
approximately 13% were “students with disabilities,” 24% were “economically disadvantaged,”
and 4% were “limited English proficient.” All of the classes in the school were integrated.

Sara had taught mathematics at the school for 25 years, and had been a CT for PSTs for
10 years of that time. At the school, she was in one of the two seventh grade “blocks.” Each
block had one teacher from each discipline (English, Mathematics, Science, and Social Studies),
in addition to support staff for the special education students and English Language Learners
(ELLs). The teachers in each block all worked with the same students, although the students
were grouped differently for each academic class. The school day had eight 50-minute periods
and a 30-minute lunch period. Sara taught one “honors” class during period 1 and four “regular”
classes during periods 2, 3, 7, and 8. Sara had her “planning time” during periods 4 and 5. The
7™ grade lunch period fell between these two periods. Period 6 was an “academic resource”
period when the teachers met with students struggling in their respective disciplines.

Sara interacted with the other teachers in her block daily. The teachers in the block
formally met during period 4 at least twice per week to share information about the students’ in-
and out-of-school lives/experiences, to discuss and strategize how to address student issues, and

to touch base about their upcoming individual and grade-level activities (so that the teachers
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were all on the “same page”). The teachers in the block often visited each other’s classrooms
throughout the school day to share anecdotes about events that had happened in their classes or
to inquire about how a particular student was doing in another class, among other things. The
teachers in the block often ate lunch together, depending on their individual workloads, and
during this time they talked about both professional and personal topics.

While Sara regularly interacted with the other teachers in her block, she rarely worked
with the other mathematics teachers at the school, including the mathematics teacher in the other
7™ grade block. In addition, once per month, she attended “vertical” meetings with some of the
mathematics teachers from her school, the other middle school in the district, and the high school
to discuss topics relevant across all of the schools and grade levels. The district had adopted a
highly-regarded and widely-used reform mathematics curriculum named College Preparatory
Mathematics (CPM) for their middle school and high school courses a few years earlier. When
first learning how to implement this curriculum, Sara had worked with the other mathematics
teachers in the school; however, she did not continue to do so once she and the others had
become comfortable using the materials and resources in their respective classrooms. She was
viewed as a “model teacher” in the district based on how she implemented the curriculum.
Occasionally, other mathematics teachers in the district visited her classroom to observe how she
enacted the curriculum.

Sara and Jane’s instruction. In general, the curricular materials significantly shaped
Sara’s instruction since all of the middle school and high school teachers were expected to use
the lessons, resources, and pacing guidelines as designed and intended. Sara used the Core
Connections Course 2 curriculum in her regular classes (the curriculum intended for 7" grade

mathematics classes), and the Core Connections Course 3 curriculum in her honors class (the
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curriculum intended for 8" grade mathematics classes). Appendix 3 provides a copy of some of
the materials provided for one chapter in the Core Connections Course 2, which was the

curriculum taught in Sara’s 7 grade mathematics class (visit for http://cmp.org/textbooks/
g g

additional resources and course materials).

The curriculum for each course contains multiple “chapters” divided into “sections”
organized around “core” mathematics topics. Each section contains multiple lessons with
problems that help students develop a “deep” understanding of the content. Each lesson has
specified “core” problems, which the students must do during the lesson in order to “meet” the
objective(s), as well as “non-core” problems, which are extra problems that the teacher can
assign. Each lesson also includes a “closure” activity that the class can do to summarize the main
points of the lesson after working on the core problems.

The teacher-version of every chapter provides detailed information about the sections and
lessons in a given chapter. This includes: a “teacher guide” listing the number of “50-minute”
class periods, objective(s), materials needed, and homework problems for each lesson in the
chapter; how the chapter relates to other chapters in the course; recommendations for the
individual and team tests used to assess the students’ learning at the end of the chapter; and a
copy of the student pages with the answers for each problem. The chapter also contains a plan for
each lesson. The lesson plan describes the lesson objective(s), the “core” problems, the lesson
overview, strategies the teacher could use to facilitate the lesson, the closure activity, how to
make the lesson “universally accessible” to all of the students (including English Language
Learners and students with special needs), and “study team strategies” that the teacher can use to

facilitate the students’ work in teams.
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Sara regularly used the curricular materials and resources when planning and leading
instruction. At the beginning of every chapter, she mapped out (in her lesson-planning book) all
of the lessons in the chapter based on the information and pacing guidelines provided in the
teacher materials. Generally, during periods 4 or 5 on the day before she taught a given lesson,
Sara read through the lesson and prepared the necessary instructional materials (e.g., made
copies of worksheets or assessments, tracked down manipulatives). She additionally used the
“web-based” resources needed for particular lessons.

Sara’s lessons had the same structure most days, closely mirroring the structure of the
CPM lessons. At the start of class, Sara first led a warm-up. Next, she introduced the problems
that the students would work on during the lesson that day, making sure that the students
understood the definitions of the terms emphasized in the lesson, as well as what they were
expected to do while working on the problems. Next, Sara gave the students time to work in
“teams” on the problems while she circulated to help the students work in their team, to find out
what the teams were talking about, and to ask questions about the problem-solving strategies the
teams used to solve the problems. At times, Sara interrupted the teamwork time to troubleshoot
an issue faced by multiple students or teams. After having the students work on the problems,
Sara then had the class convene to do the closure activity. She ended class by assigning the

homework. Throughout the lesson, Sara encouraged the students to “employ problem-solving

99 <6 99 ¢y

question,” “investigate,

29 ¢¢ 29 ¢¢

strategies, analyze,” “gather and construct evidence,” and
“communicate” their thinking (College Preparatory Mathematics, 2004a).

While Sara facilitated the overall lesson, the students were expected to facilitate and
manage their own work as a team, as was required by the curriculum. Most of the teams had four

students with each student assigned to one of the following four “roles:” facilitator,
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recorder/reporter, resource manager, and problem manager. The facilitator was expected to “[get]
the conversation started among the team members and [make] sure the team understands the
entire problem before they begin.” The recorder/reporter was expected to “[give] an update on
the team’s progress, and [organize] and [introduce] the team’s report to the class.” The resource
manager was expected to “[collect] the materials and resources that the team needs, [call] the
teacher if there is a team question, and [organize] clean up.” The problem manager was expected
to “[enforce] the use of norms and [encourage] participation, [find] compromises, and
[substitute] for absent jobs” (College Preparatory Mathematics, 2004b). The students generally
worked with the same team members for an extended period of time (e.g., a month), although the
roles rotated among the students during that time.

The physical layout of Sara’s classroom also assisted her instruction. The classroom had
eight tables spaced around the room with four chairs at each table (numbered one through four).
The tables and chairs were situated so that all of the students could see the front of the
classroom. In the left front corner of the classroom was the teachers’ area. This area contained
Sara’s desk, a desk for her PST, a computer (on Sara’s desk), and teachers’ instructional
materials distributed across the tops of both desks (e.g., the lesson-planning book, the curricular
materials, work that needed to be graded, and a cord to connect the document camera with the
computer).

In the center of the classroom were a document camera on a rolling cart and a stool, both
facing the front of the classroom, as well as a timer on the rolling cart. Sara used these
throughout her daily lessons to project images of the student-version of the textbook, student
work, and class notes (written by her), and to pace her lessons. A whiteboard, projector screen,

and two bulletin boards hung in the front of the classroom. The images placed on the document
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camera were projected onto the projector screen throughout the class period. On the bulletin
boards were posted the “word wall” and “vocabulary.” The word wall listed the name and
definition of the key vocabulary words that the students had learned in recent lessons. The
vocabulary board listed words (without their definition) that the students had learned in earlier
chapters. Along the right side of the classroom was another whiteboard on which Sara wrote
information for the students (the “big question” for the daily lesson, the team role corresponding
to the chair number, and a calendar of the nightly homework problems for each class for the
entire week). The classroom also contained two additional computers, various shelves and
storage units containing additional manipulatives and materials used during instruction (e.g.,
algebra tiles, index cards, graph paper, rulers, string, wind up toys), and copies of the student-
and teacher-versions of the curricular materials for all of the chapters.

Sara’s feedback. Jane (the PST) began working with Sara in late January. During her
first few days in the classroom, Jane observed Sara teaching all of the classes (periods 1, 2, 3, 7,
and 8). During the first week in February, Jane began teaching the honors class during period 1,
which included planning and leading lessons, and assessing student work. In mid-March, she
began teaching the afternoon sections of the regular class during periods 7 and 8. In general, the
curricular materials determined what and how Jane led instruction since she was expected to
implement the lessons as described in the lesson plans. For the regular class, Jane taught the
same lessons that Sara taught in the same ways that Sara led instruction.

Given their schedule, Sara and Jane primarily spent time during periods 4 or 5 reflecting
on the lessons they had taught that morning, planning their upcoming lessons, assessing student
work, talking with colleagues about a pressing issue, or communicating with parents. While

reflecting on the lessons they had taught that morning, Sara and Jane would discuss how Jane’s
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lesson went in the honors class, and what Jane should keep in mind when leading the lesson in
the regular class during periods 7 and 8, given how the lesson had gone when Sara had taught it
during periods 2 and 3. Jane generally used the same lesson and instructional methods in periods
7 and 8 that Sara had used to teach periods 2 and 3. Many days, the teachers also talked briefly at
the end of the day to quickly debrief something that had happened in one of the afternoon
classes. They would then sometimes continue their conversation the following day. Sara rarely
gave Jane feedback during her lessons or between periods 7 and 8.

An overview of Sara’s feedback. Over the course of the semester, Sara’s feedback
provided opportunities to confirm, add to, or tune multiple aspects of Jane’s understanding and
practices of teaching. The feedback about Jane’s understanding addressed Jane’s knowledge of
mathematics (e.g., content emphasized in specific lessons), pedagogy (e.g., methods for
communicating with parents, grouping students, soliciting student participation, and facilitating

and monitoring student engagement), mathematics-specific pedagogy (e.g., instructional methods

for teaching specific concepts, strategies students use to solve a problem, and student difficulties
or misconceptions with particular concepts), students (e.g., the personal characteristics of or
information about a student, how a student learns or behaves in class, and a student’s experiences
in past mathematics classes), the curriculum (e.g., lesson-specific content, the scope and

sequence of the curriculum), and the teachers’ educational context (e.g., how the teachers,

administrators, students, and/or parents interact with one another, and how the school schedule

affects the students’ work time). The feedback about Jane’s practice addressed Jane’s enactment

of planning lessons (e.g., anticipating student difficulties with a lesson, creating student groups,

and writing the lesson objective on the side whiteboard), leading lessons (e.g., giving directions

when introducing the problems, using a specific instructional strategy to teach a particular
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concept, modifying the lesson during instruction, soliciting multiple student answers during the

closure, and pacing lessons), assessing students (e.g., grading homework and tests, helping

students during a test, and talking with students about assessment content), and communicating

with colleagues and parents (e.g., sharing information with colleagues about students’ in-school

experiences, strategizing how to address a student issue, emailing parents).

In order to illustrate how the feedback served to potentially confirm, add to, and
overwrite these aspects of Jane’s understanding and practice of teaching, this section shares two
excerpts from a conversation that Sara and Jane had during period 4 on a day in mid-February.
During their conversation, the teachers planned their upcoming lessons, reflected on the lesson
Jane had taught the day before, discussed how to grade the test they had given to their regular
classes that day, and talked about the weekly homework quiz. The first excerpt occurred while
the teachers reflected on the lesson Jane had taught the day before. This excerpt provides
examples of feedback that functioned to potentially confirm, add to, or tune aspects of Jane’s
practice of teaching. The second excerpt occurred while the teachers discussed how to grade the
test they had given to the regular classes that day. The second excerpt also provides examples of
feedback that functioned to potentially confirm, add to, or tune aspects of Jane’s understanding
of teaching.

Examples of Sara’s feedback about Jane’s practices. The first excerpt occurred while
the teachers were reflecting on the lesson that Jane had taught the day before. This excerpt
contains five feedback exchanges that occurred back-to-back in the teachers’ conversation. The
exchanges occurred in the sequence provided. In these exchanges, Sara uses her feedback to

confirm Jane’s practices of transitioning and speaking, to add anticipating student difficulties and
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using wait time to Jane’s practices, and to tune Jane’s practice of asking questions. Appendix 4
contains a transcript of this entire excerpt.

Exchange 1: Feedback about Jane’s practice of asking questions. The first exchange
begins with Jane telling Sara that she thought her lesson was “rough” because she had not
remembered whether she was supposed to ask the students a particular question during the class
activity, based on the questions she had recalled reading in the lesson summary prior to teaching
the lesson. In other words, Jane felt that she had not enacted the practice of asking questions
during the activity well. Sara says the following in reply:

Yep. And when you're up there, if you've gone through the lesson plan and you've read

what the flow should be and everything is about the quadrilaterals, that doesn't mean that

you can't turn and say, "Well triangles. If there are °/s here quadrilaterals, then how many

ninths here should be the triangles?” Because they kind of did feel, I sense they felt,

neglected.
In saying this, Sara provides feedback that gives information about a small change that Jane can
make to how she implements her practice of asking questions. The information that Sara
provides is that Jane can ask questions not provided in the CPM lesson summary so long as the
new questions are aligned with the lesson’s objectives. Therefore, Sara uses this feedback to tune
Jane’s practice of asking questions. In this example, Sara does not use the feedback to add to or
overwrite Jane’s practice because she does not indicate that Jane needs to enact a new practice or
that Jane has an entirely incorrect practice of asking questions that needs to be replaced.

Exchange 2: Feedback about Jane’s practice of transitioning. The second exchange

begins with Jane telling Sara that she felt her “flow” in and out of the activity (i.e., transitions)
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was “rough or rocky.” In other words, Jane felt that she had not enacted the practice of
transitioning well. Sara says the following in reply:

I think it was fine. You'll get the feel for how to transition as you get more experience

with it.

In saying this, Sara provides feedback that explicitly says that Jane transitioned into and out of
the activity correctly. Therefore, Sara uses this feedback to confirm Jane’s practice of
transitioning.

Exchange 3: Feedback about Jane’s practice of anticipating student difficulties. The third
exchange begins with Jane telling Sara that, during the lesson, she had noticed that the students
had difficulty making the mathematical connection that Jane wanted them to make as they
worked on a particular problem. Jane mentions that she had not anticipated that the students
would have this difficulty prior to teaching the lesson, and tells Sara what she had told a student
in order to help the student make the desired mathematics connection. Sara says the following in
reply:

Yeah, anticipating what they'll run up against is a big one. Trying to kind of figure out

what their issues are going to be.

In saying this, Sara provides feedback that gives information about a practice that Jane can
implement in order to remedy the problem she encountered during her lesson. The new practice
Sara describes is anticipating the issues that students will have during the lesson (i.e.,
anticipating student difficulties). Therefore, Sara uses this feedback to add anticipating student

difficulties to Jane’s practice.
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Exchange 4: Feedback about Jane’s practice of using wait time. The fourth
exchange immediately follows the third exchange. This exchange entails Sara saying the
following:
And never be afraid to pause and wait. Like when you said, "Let's open up to page 300
whatever" and then you started within seconds talking about it. Give them 15, 20 seconds
to open their book because there was a lot of rustling around going on. I’'m a big timer
person. Give them a minute or, a lot of times I’ll put the lesson up here and when they're
doing teamwork-homework check and then I’ll put the timer up here, so I’ll say, "Okay,
finish your corrections. We’re on page 333." They know to get ready for teamwork time
and then I put usually four minutes on the timer when they're doing the teamwork-
homework check. It just seems to be a good time and that gives them time to put their
folders back and stuff. But you'll get a good feel for the pacing of it and stuff as you
move forward.
In saying this, Sara provides feedback that gives information about a practice that she wants Jane
to do, which is “to pause and wait” (i.e., use wait time). This information includes why it is
problematic if Jane does not enact this practice during her instruction (“there was a lot of rustling
around going on’’), what this practice entails (“give them 15, 20 seconds”), and how she enacts it
in her own instruction (“I put usually four minutes on the timer when they’re...doing the
teamwork-homework check. It just seems to be a good time and that gives them time to put their
folders back and stuff”). In this exchange, Sara uses this feedback to add using wait time to

Jane’s practice.
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Exchange 5: Feedback about Jane’s practice of speaking. The fifth exchange
immediately follows the fourth exchange. This exchange entails Sara saying the
following:

Your tone and your voice projection was great. | was at different points around the room

and I could hear you very clearly where I was.

In saying this, Sara provides feedback that indicates that Jane spoke well (i.e., correctly) during
her lesson. Sara indicates this by telling Jane that her “tone” and “voice projection” were “great.”
In her feedback, Sara gives information about how she determined whether Jane was enacting
this practice well, which was to see if she could hear Jane “clearly” when standing “at different
points” in the room. In this exchange, Sara uses this feedback to confirm Jane’s practice of
speaking.

Examples of Sara’s feedback about Jane’s understandings. The second excerpt
occurred while Sara and Jane discussed the test they had given in class that day. This excerpt
contains four feedback exchanges that did not occur back-to-back in the teachers’ conversation;
however, the did occur in the sequence provided. In these exchanges, Sara uses her feedback to
confirm Jane’s understanding of student difficulties, to add students’ problem-solving strategies
for finding the y-intercept and an instructional strategy that teachers can use to help students’
learn how to write the equation representing a pattern to Jane’s understanding, and to tune Jane’s
understanding of writing the equation representing a pattern. Appendix 5 contains a transcript of
this entire excerpt.

Exchange 1: Feedback about Jane’s understanding of student difficulties. The first

exchange begins with Jane telling Sara that one of the students had struggled as he worked on
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one of the test questions. In other words, Jane shares her understanding of the student’s difficulty
with mathematics. Sara says the following in reply:

He was, right, he was really struggling with, “Well why can’t I do figure 0?” because

they have been for all their patterns, tables, graphs.

In saying this, Sara provides feedback that indicates that Jane is correct in thinking that that the
student struggled with the mathematics problem. Sara indicates this by reiterating Jane’s
comment that the student struggled and by describing what the student struggled with (“why
can’t I do figure 0?”). Therefore, Sara uses this feedback to confirm Jane’s understanding of
student difficulties.

Exchange 2: Feedback about Jane’s understanding of students’ problem-solving
strategies for finding the y-intercept. The second exchange begins with Jane asking Sara how the
students can find the y-intercept of the equation. In asking this, Jane indicates that she does not
have an understanding of the strategies that the students can use to find the y-intercept. Sara says
the following in reply:

Well, then they draw the graph and they can see that the y-intercept is -2. And then they

can make the connection.

In saying this, Sara provides feedback that gives information about a strategy that the students
can use to find the y-intercept. Therefore, Sara uses this feedback to add students’ problem-
solving strategies for finding the y-intercept to Jane’s understanding.

Exchange 3: Feedback about Jane’s understanding of an instructional strategy. The third
exchange begins with Jane asking Sara how she helped the students learn how to write the

equation representing a pattern. In asking this, Jane indicates that she does not have an
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understanding of an instructional strategy that teachers can use to help students’ learn about the
equation. Sara says the following in reply:

That’s how from the very beginning of the year when we started doing pattern-table-rule-

graph in chapter 3. That’s how it is. We look for the pattern, then we do the growth first,

then you find the constant, which seems to be this 3 [in figure 1]. However, it’s really, the
intercept is -2 at the 0 figure. So that’s just how we’ve kind of pounded it through. Once
you can get a couple of these you can make the graph and scale it at 1s if possible. Then
they can do a slope triangle, which they have a lot of experience from last year, and then
they can figure out the y-intercept based on that and then is it really moving over 5 for
every 1 that we go up on that rise.
In saying this, Sara provides feedback that gives information about how the curriculum had
taught the students to find the equation. This information includes what chapters the class
learned about this concept and the strategy that the students had learned to use in order to find
the equation representing a pattern. Therefore, Sara uses this feedback to add an instructional
strategy that teachers can use to help students’ learn how to write the equation to Jane’s
understanding.

Jane continues the exchange by asking Sara a question clarifying that the students use the
strategy for finding the equation that Sara just described instead of an alternative strategy. Sarah
says the following in reply:

We’re going to get more into detail in how to do those conversions later in chapter 7, in

the middle of chapter 7. It’s going to be a big one for the kids.

In saying this, Sara provides feedback that gives information about when the students will learn

about the alternative strategy that Jane just mentioned. Therefore, Sara uses this feedback to
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continue adding to Jane’s understanding of an instructional strategy that teachers can use to help
students learn how to write the equation representing a pattern.

Exchange 4: Feedback about Jane’s understanding of students’ problem-solving
strategies for writing the equation representing a pattern. The fourth exchange begins with Jane
asking Sara whether the students would use the equation to make the table or vice versa when
finding the equation representing the pattern. Since this exchange occurred right after the
previous exchange in which Sara describes how the curriculum had taught the students to find
the equation, Jane presumably has some knowledge of the strategy that the students would use to
find the equation. However, in asking this question, Jane indicates that she is still unclear about
some aspects of the strategy. Sara says the following in reply:

Usually the table’s the first thing. So the y is the total number of tiles, so like here’s 8

tiles and 13. They can do that first and then if they can go and find the growth. “Well

that’s the five times then. Okay. So then what does this have to be?” So then they can
actually say, “Well okay. Five, ten, eleven, twelve, thirteen. This is five times three but
two less. Oh well then every one of those is, well okay I’ve got five, ten, fifteen, sixteen,
seventeen, eighteen, so that’s, you know, five times four but then two less. Okay, two
less.”
In saying this, Sara provides feedback that gives information about how the students will use the
table to find the equation. Therefore, Sara uses this feedback to tune Jane’s understanding of the
students’ problem-solving strategies for writing the equation representing a pattern.

An example of Sara’s feedback that referenced multiple aspects of teaching. As

mentioned at the beginning of this section, although Sara’s feedback did not serve to potentially

confirm, add to, overwrite, or tune aspects of Jane’s vision or dispositions of teaching, Sara
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sometimes referenced these aspects of teaching while giving feedback that served to potentially
add to or tune one of Jane’s understandings or practices of teaching. In addition, at times, Sara
referenced a practice when giving feedback that functioned to potentially add to or tune one of
Jane’s understandings or referenced an understanding when giving feedback that served to
potentially add to or tune one of Jane’s practices. This section revisits one of the exchanges
shared above to illustrate how Sara’s feedback referenced a vision, disposition, and
understanding of practice while potentially adding using wait time to Jane’s practices of
teaching.
Sara says the following:
And never be afraid to pause and wait. Like when you said, "Let's open up to page 300
whatever" and then you started within seconds talking about it. Give them 15, 20 seconds
to open their book because there was a lot of rustling around going on...I’m a big timer
person. Give them a minute or, a lot of times I’ll put the lesson up here and when they're
doing teamwork-homework check and then I’ll put the timer up here, so I’ll say, "Okay,
finish your corrections. We’re on page 333." They know to get ready for teamwork time
and then I put usually four minutes on the timer when they're... doing the teamwork-
homework check. It just seems to be a good time and that gives them time to put their
folders back and stuff. But you'll get a good feel for the pacing of it and stuff as you
move forward.
In saying this, Sara provides feedback that references a vision of what it looks like for the teacher
to use wait time during a lesson. For example, through describing how she herself implements
this practice, Sara shares a vision of when and how a teacher can use a timer to pace her

instruction (e.g., she puts the textbook and timer on the document camera and then sets the timer
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for four minutes) and how the use of a timer benefits the students (e.g., they have time to “do”
the teamwork-homework check and put their folders back). In the feedback, Sara also references
dispositions of teaching. For example, when describing how the lack of time affected the
students (i.e., they were “rustling around” while Jane was talking about the lesson), Sara
indicates a value she holds that the students should be attentive during the lesson. In the
feedback, Sara additionally references an understanding of why Jane should use this practice and
how Jane can implement this practice. For example, Sara shares understandings of how the
students engage in the lesson when not given “enough” transition time (i.e., they “rustle around”)
and of strategies that Jane can use to pause and wait during her lesson (e.g., waiting 15 to 20
seconds after opening the textbook at the start of the lesson introduction and putting four minutes
on the timer during the homework-teamwork check). Therefore, while the overall feedback
served to add using wait time to Jane’s practices of teaching, the feedback also referenced
multiple other aspects of teaching.
Discussion

The findings of this study indicate that, when giving feedback, the CTs provided
opportunities to help the PSTs develop their understandings and practices of teaching, as well as
the practical tools of teaching referenced or used in these understandings and practices. This
finding is consistent with research reporting that CTs and PSTs discuss content knowledge,
pedagogical knowledge, pedagogical content knowledge, and knowledge of students in their
feedback conferences (e.g., Borko & Mayfield, 1995; Valencia et al., 2009). The kinds of
understandings and practices emphasized in the feedback reported in this study are also

consistent with Akcan & Tatar’s (2010) finding that CTs give feedback about issues and topics
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that are specific to the instruction, activities, and students in their own classroom, as opposed to
broader educational contexts.

This study also found that the CTs did not provide feedback about the PSTs’ visions and
dispositions of teaching, although the CTs did reference visions and dispositions of teaching
when giving feedback that functioned to add to or tune aspects of the PSTs’ understandings and
practices of teaching. To clarify, the findings indicate that the feedback did not serve to confirm,
add to, or tune aspects of the PSTs’ visions and dispositions of teaching. These findings suggest
that, if and when the PSTs shared their visions and dispositions of teaching with the CTs, the
CTs did not give them feedback about it. In referencing these aspects of teaching, the CTs shared
their own visions or dispositions of teaching with the PSTs, but did not address the PSTs’ visions
or dispositions of teaching. Researchers have noted the importance and necessity of addressing
PSTs’ visions and dispositions of teaching. Feiman-Nemser (2001) writes that it is through
developing a vision of teaching, PSTs’ visions “inspire and guide their professional learning,”
“connect important values and goals to concrete classroom practices,” and “construct a
normative basis for developing and assessing their teaching and their students’ learning" (p.
1017). The National Council for Accreditation of Teacher Education (2002) writes that
dispositions assist PSTs in implementing the knowledge and skills learned in teacher education
programs in their own classrooms. It is possible that the CTs provided an opportunity for the
PSTs to develop visions and dispositions of teaching when they referenced these aspects of
teaching; however, it was beyond the scope of this study to describe how, by referencing an
aspect of instruction, the CTs provide opportunities for the PSTs to develop those aspects of

teaching.
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Another notable aspect of the feedback content was its emphasis on understandings and
practices specific to mathematics education. Past studies have criticized CTs feedback for its
superficial or lack of attention to content knowledge and pedagogical content knowledge (e.g.,
Borko & Mayfield, 1995; Valencia et al., 2009). Counter to the findings of these studies, which
have primarily collected data during the teachers’ pre- and post-observation feedback sessions,
this study found that all of the CTs provided opportunities for the PSTs to develop aspects of
their understandings and practices of mathematics teaching. While some of the exchanges
addressing these topics were brief, others were not, such as the example used to illustrate how
Sara helped Jane develop her broader understanding of how to teach students about writing the
equation representing a pattern. Furthermore, considering that researchers in the field of
Mathematics education have identified particular understandings and practices that PSTs “need”
to learn about and explore how to enact while in teacher education programs (e.g., the
TeachingWorks project at the University of Michigan), the findings of this study give rise to
potential future studies investigating the opportunities that CTs provide while giving feedback
(and enacting other practices promoting PST learning) to help the PSTs develop these specific
understandings and practices of Mathematics teaching.

The findings of this study also indicate that the CTs’ practices of giving feedback
provided opportunities for the PSTs to develop their understandings and practices in three ways.
These three ways were to potentially confirm, add to, or tune aspects of the PSTs’
understandings and practices. This finding is one contribution that this study makes to the
literature since no other researchers have indicated how CTs’ practices of giving feedback serve
to help PSTs develop particular aspects of teaching. Since it was beyond to scope of this study

to determine the ways in which the feedback actually affected the PSTs’ learning, future studies
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need to determine the ways in which the PSTs’ understandings and practices change after they
receive feedback from the CTs, in particular whether it changed in the ways intended by the CTs.

One additional factor worth mentioning when considering the feedback is the potential
role that the curriculum played in shaping the aspects of teaching discussed by the teachers. All
of the classrooms used mandated, highly structured curricula that detailed what the teachers
should do throughout all parts of their lessons. In using these materials, the teachers had few
opportunities to engage in conversations about what content should be taught in lessons and
units, and what learning activities would help the students best learn and understand the content
identified. Thus, in their discussions about the lessons, the teachers made many declarative
statements about the lesson content and activities, as opposed to negotiating and debating what
should be taught and how it should be taught, which may have allowed more opportunities for
the CTs to give feedback to the PSTs (assuming the CTs would have solicited the PSTs’
suggestions for the lesson content and activities). It follows that, since the curriculum was
implemented by the teachers in the ways written and intended, the finding that the CTs’ feedback
did not function to potentially overwrite the PSTs’ practices and understandings may have been
due to the fact that the PSTs did not have the agency or opportunity to teach in any way but the
specified way. Therefore, they did not have the opportunity to share an understanding or practice
that needed to be “overwritten.” Their conversations with the CTs revolved around making sense
of the curricular materials, as opposed to the strengths and weaknesses of the curricular

materials.

Implications
This study has implications for mathematics teacher education and research. First, this

study has implications for providing professional development opportunities for CTs in order to
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support them in giving feedback to PSTs. Considering that CTs often receive little preparation in
how to mentor PSTs (Anderson, 2007), it is important that they engage in professional
development opportunities that help them develop the knowledge and skills needed to help PSTs
learn about multiple aspects of teaching, included those emphasized in this study. The findings
from this study suggest that CTs may need additional support in developing their repertoire of
practice in order to engage PSTs in conversations about a broader range of topics in order to give
them feedback about aspects of teaching in addition to understandings and practices. Therefore,
teacher education programs can provide support and professional development opportunities for
CTs to assist them in developing the skills elicit other aspects of PSTs’ conceptualization of
teaching, in particular their vision and dispositions, in order to give the PSTs feedback about
these additional aspects of teaching.

The findings of this study also demonstrate the potential ways in which the use of a
prescribed curriculum influences the feedback content. Given that all three classrooms used
highly-structure, mandated curricula, many aspects of the lesson planning and enactment were
outside of the teachers’ control. Furthermore, since the teachers used the curricular materials in
the ways that they were written, the teachers’ conversations generally centered on how to
implement the instructional activities as provided, as opposed to critically analyzing the
curricular materials and debating aspects of the lessons (e.g., what mathematics content should
be taught, how that content should be taught). Therefore, when placing PSTs in classroom using
prescribed curricula, teacher education programs must mindful to provide alternative
opportunities for PSTs to engage in lesson planning activities that allow them to receive
feedback about their understandings and practices related to these additional teaching activities.

The program should also provide opportunities for PSTs to critically analyze and discuss the
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ways in which the curriculum provides affordances and constraints on their instruction and
students’ learning. In addition, future research should examine the feedback content of CT/PST
pairing who engage in creating their own lessons and/or critically analyze the curricular
materials.

Since this study highlights one of the ways that CTs promote PST learning in the field
placement, future research should also continue to describe the learning opportunities that CTs
provide for PSTs as they engage in other practices promoting the PSTs’ learning (e.g., modeling
instruction for PSTs, planning lessons with PSTs) and investigate how the feedback is actually
received and/or taken up by PSTs. In particular, researchers should identify if and how PSTs
have the opportunity to develop their vision and dispositions of teaching since these are two
essential aspects of teaching that PSTs must have the opportunity to develop but did not in this
study. Since this paper describes the breadth of feedback content emphasized in the feedback as
opposed to the frequency with which each aspect was emphasize, future studies and analysis can
also consider the temporal dimensions of when feedback is given to establish potential trends in
content over the course of their time working with PSTs. In addition, considering that this study
frames the field placement as a community of teaching practice, future studies should investigate
the ways in which and extent to which the CTs’ feedback actually serves to help the PSTs make
sense of, view, and enact these aspects of teaching in ways the ways done by the CT and other

members in the community of mathematics teaching practice.
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Appendix 1: Examples of the Cooperating Teachers’ Feedback Regarding the Preservice
Teachers’ Understanding of Teaching

Content Knowledge

* Classroom 1: The class is playing jeopardy. The question “84 x 10 to the fifth power” is
projected on the board and the class discusses the answer. The PST says to the CT, “Where
would you say the parenthesis are?” The CT says, “84 x (10"5). How did you interpret it?”” The
PST says, “I did the 84 and 10 have the parenthesis.” The CT says, “No, I have 10 to the fifth.”
The PST says, “It’s own power.”

* Classroom 2: The teachers are finding the solutions for a test question about a 30°-60°-90°
triangle. The PST says, “How did we say [the side of this triangle] is equal to 4?”” The CT says,
“Because that [side of the triangle] was 8, so that’s 4, so that’s 4 root 3 (4V3)... Because we’d
have corresponding angles, so [that side] would be 4, and then this [side] would be 8 and this is
4\3.” The PST says, “That’s just kind of weird that [the diagram is] clearly not drawn to scale”
The CT says, “Yeah.”

* Classroom 3: During a lesson, the students offer suggestions for what is true about the measure
of “vertical angles.” In response to one of the student’s suggestions, the PST says to the class,
“They’re congruent. That would actually be a good thing to add to the definition.” The CT
affirms this.

General Pedagogical Knowledge

* Classroom 1: The PST and CT are talking about writing parent emails. The PST says, “It seems
like you also, from what you’ve seen, especially like with [student name], ‘This is happening’
not ‘this is how I...”” The CT says, “This isn’t my interpretation of [what happened in class].”
The PST says, “Like [the email is] more factual based instead of like...” The CT says, “Yeah,
what I’'m thinking.” The PST says, “It’s not ‘I’'m mad at your kid’ or anything like that.” The
CT says, “Right.”

* Classroom 2: The teachers are talking about which study team strategies to use during an
activity. The CT suggests a strategy called the swap meet that they could do (in which “one
person would get up and then go to another table and swap their information.”). The PST says,
“Or like I’ve done it where they work on it at their tables and then they get in new groups that
has like each person from a different group so then they all share out.” The CT says, “Uh huh.”
The PST says, “1, 2, 3, 4 [groups].” The CT says, “Uh huh. Alright, well alright.” The PST
says, “We have more than 4 groups but...” The CT says, “Sixth block I’ve got swap meet in
my brain so I think that’s what I’'m going to do.”

* Classroom 3: When planning a lesson with an activity in which the students are silent, the PST
asks, “Do they look at [the table] and then volunteer to go up?” The CT says, “Yeah. The
theory is they don’t even raise their hand.”

Curriculum Knowledge

* Classroom 1: The PST says, “Something that I personally just want to focus on and I didn’t
really get a big chance to last semester is kind of looking at the whole year and what [the
students] have gotten and what they’re going to...What the book is really getting them, because
it seems like the...particular to the abstract is the big one.” The CT says, “Concrete to the
abstract. Yeah, with the algebra tiles.”
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* Classroom 2: The teachers planning a lesson. The PST asks, “Where have they seen congruent
before?” The CT says, “Early in the year, so the way we did transformations. So we did
translations, rotations, reflections and we talked about things are congruent when you, if you
can do those things and basically get them to lie perfectly on top of one another. So that’s
where they learned congruence. But it’s, that was chapter 1 or 2. So it’s been a long time and
we’ve had them translating and rotating doing those things but I think congruence has really
been lost a bit from all that.”

* Classroom 3: The teachers are modifying the slides for an upcoming lesson. As they look at the
slide stating the lesson’s essential question, the PST says, “The essential question is good but I
feel like almost like “What are the benefits of combining it into one equation.”” The CT says,
“Is a better question?” The PST says, “Yeah.” The CT says, “Okay. I have no problem with
that. Do you like ‘What are the benefits of combining,” what was the question?”” The PST says,
“This was ‘What are the advantages and disadvantages of using one equation rather than two or
more equations?’” The CT says, “All right”

Pedagogical Content Knowledge

* Classroom 1: The teachers talk about doing a lesson on the Pythagorean Theorem. The PST
says, “Have you seen the starburst, like when you build the squares with starbursts?”” The CT
says, “No...We build the squares and we actually count the squares and add them up and
realize that these two [squares] do equal this third [square].” The PST says, “I’ve seen it where
they put starburst and because they’re squares so it’s like a unit square on each one of [the
“legs” of the triangle]. And then you take the starbursts from [the legs] and you line them all
up...onto the hypotenuse and then you can see that it’s the same volume and then they get to
eat starbursts or their square candy.” The CT says, “That would be so fun...Yes, let’s do it.”

* Classroom 2: The teachers are discussing the questions they are going to give on a test. The
PST says, “I mean maybe we should say [to the students] “Work on this [problem] first.’
Because I mean this one like, although I don’t feel like it’s hard it’s just a lot of steps. And I
feel like it’s going to be hard for all of them to be on the same page if they’re working like with
teams. But it might be a good team [problem].” The CT says, “So maybe...we’d like them to
do three but if they don’t get there, if they run out of time then so be it. So start with [problems
4 and 5].  mean and...if they don’t recall the 30-60-90 relationships [for problem 3], which we
haven’t made a huge priority, then things go slower. I mean I think...someone amongst them
will come up with it but...” The PST says, “Yeah. I think this [problem] is better than that
[problem].” The CT says, “Yeah. So do this last.”

* Classroom 3: The teachers are reflecting on a lesson they taught earlier in the day. The PST
says, “What I did notice from the flex grouping though is that they knew how to write the
equations better when they were given a scenario.” The CT says, “Right. Oh yeah. For sure.
They’re rock stars with that.”

Knowledge Of Learners And Their Characteristics

* Classroom 1: The PST says, “I have a question about [student name] ... does he usually do
work or is it just...” The CT says, “It depends whether he’s on his meds or not. I have the
feeling that right now he’s not on his meds because he is grumpy. He doesn’t talk, like he’ll
cover up, he’ll even like cover up his mouth to speak to you and I’ll say ‘[Student name] you
need to speak clearly. I don’t understand you.” So he’s just one of those kids that’s so reflective
of the kind of night he had at home...he’s got a crappy home life.” The PST later says, “Okay.
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So I was just trying to get him to do something with the tiles and it seemed like more of a
battle.” The CT says, “He’s a tough one. He’s really stubborn. He shuts down.”

* Classroom 2: The teachers are creating a list of things they need to remember to do. The PST
says, “Try and get [student name 1] to come to the...[All School Resource block], because she
says she’s been going to chem a lot but she’s just struggling on the little things and then losing
her confidence.” The CT says, “She and [student name 2].” The Special Education Teacher
says, “Yes. Well [student name 2] feeds her the attitude.” The PST says, “ [Student name 2]
doesn’t even look at the math.” The CT says, “Yeah.”

Knowledge Of Educational Contexts

* Classroom 1: The PST says, “I know [the Dean of Students] came in a while ago and then I
think [the Associate Principal] came in the other day. If they’re popping into the class,
especially like 7™ and 8" hour when I'm teaching it, I should assume it’s for kids and not that
they’re watching me.” The CT says, “[The Associate Principal], right. [The Associate
Principal] comes in a lot. He used to come in more frequently. They’ve been really busy but
he’ll, they used to come in weekly anytime of the day he would stop and ask you ‘What’s the
big question?’...components of the essential question. And it’s just to get out of the main office
and ... normalcy. Some time for them so it doesn’t mean that they’re, but they certainly could.”

* Classroom 2: The PST says, “One other thing I really like about like how they do math
curriculum here is like mastery and developing ideas like in algebra we are literally our tests
are mastery is on the front two sides, developing...” The CT says, “And then, but then, what’s
happening is we got, we’ve done all this and put the structures in place for standards-based
grading but then most of the teachers are in this middle zone and it’s a bad place to be, it’s
almost worse than doing it all one way or the other.”

* Classroom 3: The PST says, “Do you allow corrections on the reflection?” The CT says,
“No...and I would even say not back to that first quiz...the other one at least started it earlier.”
The PST asks, “When do they have to make up the homework by? I know it’s by the end of the
unit.” The CT says, “Put in next Wednesday. With him as many missing as he has, it’1l help his
grade
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Appendix 2: Examples of the Cooperating Teachers’ Feedback Regarding the Preservice

Teachers’ Practice of Teaching

Anticipate student difficulties

Classroom 1: The PST says, “Something that I didn't necessarily notice would be a
problem...was when I put all the labels up there and a lot of students didn't make the
connection that they would have to do parallelograms and other quadrilaterals and subtract
the two or make one big one and cut it in half...” The CT says, “Yeah, anticipating what
they'll run up against is a big one. Trying to kind of figure out what that's going to be, what
their issues are going to be so.”

Assist students in working on a problem or activity

Classroom 1: When discussing the difficulty that a student had while solving a problem, the
PST says, “Because what I was trying to get with him [when working with him] was, “What
was your rule when you’re going up? So it’s the same rule but the opposite when you’re
going down. So when you get to figure 1 that’s 3. Then when you get to figure 0 you still use
the same rule.”” The CT says, “Right, but ‘What is your intercept on y?’” The PST says,
“Right.”

Classroom 2: The CT says, “And one thing [the Special Education teacher] and I were
talking is maybe next time you do, well I, when they get it see what they can do by
themselves.” The PST says, “Completely individual.” The CT says, “Without so much of our
help.” The PST says, “Sure.” The CT says, “Try and start stepping back.” The PST says,
“Yeah. Gradual release?” The CT says, “Uh huh.” The PST says, “Okay.”

Classroom 3: During a lesson, the CT points to the PST to indicate that the student needs
help.

Attend to classroom management

Classroom 1: The teachers are talking about what to do during the next class with a student
who was difficult in class that day. The CT says, “My suggestion on Monday is to just
remove him. Call [the Dean of Students] or have [the Special Ed teacher] take him down to
the office if he is going behave [that way].”

Classroom 2: The CT says, “And then 7" block if they’re not listening and just, walk in the
middle of the room...” The PST says, “Stop.” The CT says, “...and just say, you know, ‘Can
I have you attention?’ and then just wait. Make it, like a really awkward silence or just try
and get that. Don’t try and talk over them.” The PST says, “Uh huh.” The CT says, “All
right.”

Classroom 3: A student leaves class and the CT says to the PST, “Did you just tell [student
name] he could leave?” The PST says he did not. The CT walks out of the room after the
student.

Begin an instructional activity

Classroom 1: The PST shows the jeopardy board on the doc cam and stands by the projector
screen. The CT walks over to the PST. The CT says, “Wait until everyone sits down.”
Classroom 2: The PST puts 6-2 on doc cam and has all students do all problems. The PST
says some tables will do some problems. The CT does an action or says something to
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indicate that the students should do all of the problems. The PST tells the class to do all of
the problems.

* Classroom 3: The CT points to the note that he had written during the PST’s lesson which
says, “Don’t tell them the page number.” The CT says, “I just don’t want to forget. We did
the tile thing and moved them over, you said, ‘Look on page 7 of your book.” I don’t know if
it’s a big deal if they’ll look on page 7...I don’t know if it matters.”

Call student by correct name

* Classroom 3: The PST calls on a student. The CT says to the PST, “That’s not [student
name]. That’s [a different student name].”

Communicate with parents

* (Classroom 3: The PST is writing the draft of an email to parents. The PST says, “Do you
allow corrections on the reflection?” The CT says, “No...and I would even say not back to
that first quiz...the other one at least started it earlier.” The PST asks, “When do they have to
make up the homework by? I know it’s by the end of the unit.” The CT says, “Put in next
Wednesday. With him as many missing as he has, it’ll help his grade...Did she ask if he
could retake [the quizzes]?” The PST says, “Yeah.” The CT says, “Fine...let’s put it this way
then. ‘Although he can...” The CT continues telling the PST what he should write in the
email, and then takes over typing the email. The PST later asks, “Can you conclude it better
than that?” indicating the conclusion he had written for the email. The CT says, “No” and
types more in the email. The CT says, “Alright, ‘Please see attached spreadsheet.” Did you
attach a spreadsheet? ... [The mother] jumped over us at one point too to the principals or
something. [The student] didn’t do his packet either. I don’t think she even mentions the first
quiz...Oh it’s, the quiz is called investigations.” The PST says, “So we should just...” The
CT says, “I guess we could put it in.”

End an instructional activity

* (lassroom 1: The class is playing jeopardy. The PST tells the class that they need to behave
better since the other classes have “been able to handle it.” The CT says, “Well let’s finish
this round.”

Engage students in a lesson or an instructional activity

* (lassroom 1: The teachers are talking about what to do about a student who the PST was
frustrated with in class. The CT says, “So it’s what we can do to keep him, as much as we
can do to keep him in class and listening to what we’re doing.”

* (lassroom 2: The CT says, “Just say ‘Hey I saw you do this. Tell me what these last steps
were’ and then we can move through it just so they have the model so most things would be a
minute and it’s easier for them to pay attention.”

* (lassroom 3: In the middle of a lesson, the CT says, “Hey [ST]...have someone come up and
do [something with the diagram on the board].”

Grade student work

* Classroom 1: The teachers are grading homework. The PST says, “Seven out of ten?” The CT
says, “Twelve. Oh we’re doing ten aren’t we. Six out of Ten. Got about two-thirds of it done.
The ones he did do are right.”
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* Classroom 2: The PST says, “So [student name] says up here correctly and then she just, so you
think 3.5?” The CT says, “Yeah, 3 or 3.5. Depends how, yeah.” The PST says, “I mean her.”
The CT says, “So I think it’s still a 3.” The PST says, “Three. Okay.”

Group students

* Classroom 1: Some of the students leave to read at an elementary school leaving six or so
students in the class. The CT says, “You can make two teams.” The PST says, “I know, |
thought of that but decided not to for team homework check.”

Identify when a student has a question
* Classroom 3: The CT says to the PST, “Hey you got a question there,” indicating that a
student has a question.

Involve colleagues in conversations with students

* Classroom 1: The teachers are talking about what to do about a student who the PST was
frustrated with in class. The CT says, “Let’s talk to today during [academic resource] about
that and we can even involve [English teacher]. She needs to know that this is the deal.”

Lead a class discussion

e (lassroom 2: The CT and ST stand next to the doc cam. Both teachers look at a sheet on the
doc cam. The PST says they are talking about “leading the class.” The CT looks at the clock
and says to ST, “We get this out here...got that, write that on the board and ask them what it
represents...what that and that represent, and tell the honors kids to do that” as he points to
parts of the problems on the sheet on the doc cam that they are looking at.

Manage classroom resources and instructional materials

* Classroom 1: The teachers are talking about the “big question” that the PST wrote on the board
earlier that day. The CT says, “Well it’s readable so that’s all that matters.”

* Classroom 2: The PST stands in the middle of the class putting the three triangular prisms
together to make a cube. The CT says “[ST] they can’t see”

* Classroom 3: During a lesson, the PST tries to write on the SMARTBoard. The CT says, “You
got the marker in your hands” indicating that the PST cannot go on to the next slide until he
puts all the pens in the bay.

Modify the instructional activities, materials, or assignments

* Classroom 1: The teachers are talking about the lesson led by the PST the day before in
which each student was assigned a shape. The PST says that while teaching she struggled to
remember all of the parts of the activity detailed in her lesson plan. The CT says, “Yep. And
when you're up there, if you've gone through the lesson plan and you've read what the flow
should be and everything is about the quadrilaterals that doesn't mean that you can't turn and
say, ‘Well triangles, if there are six-ninths here quadrilaterals, then how many ninths here
should be the triangles?’”

* Classroom 2: In between class periods, the CT asks, “Do you have any questions?” The PST
says, “I think a lot of people are having a hard time...I think they have a hard time reflecting
... finding two triangles...Yeah, I think they’re not really seeing the point of this one. Two
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triangles are formed so they are just triangles to do that but...” The CT says, “So maybe
stealing someone’s picture and saying, ‘These are the two triangles that are similar.””
Classroom 3: In between class periods the CT says to the PST, “Okay, I’'m just going to get
rid of some stuff first.” The CT alters a few of the slides. The PST points to the
SMARTBoard screen which has the lesson projects and says, “I think I might do the graph
during that.” The CT says, “The one thing I’m curious about though, our question is systems
of equations...if the questions is what systems and we want them to describe this at the end,
we probably should get to question c. Actually seeing the equations and putting them
together.” The PST asks, “More than I just did?” The CT says, “Shorten that up a bit and
spend a little more time saying, ‘Now we have these equations’...You don’t want to give it
away with the equations ... The equations share a common variable. I almost felt the
estimating part went a little long...so maybe here you just, maybe just pick one, really stress
1 and 4, check these and people have the answer.”

Pace speech

Classroom 1: The CT says, “You didn’t speak too quickly. A lot of times people when they
first start teaching ‘Budadada. Slow down, it's okay.” You did great. So that was really
good.”

Promote student justification

Classroom 1: The PST says, “I think it's most of the time getting familiar with the lesson,
because...l went from a really old book to you know examples like that...So kind of getting
adjusted to that and what they want us to do versus you know like how can I, I like to make
the kids think more, I think like during the minute math too, not necessarily that this doesn't,
I’m sorry I’m not trying to go there, um, but like ‘Okay so your answer is 2. What is your,
like you have to give more explanation that just 2. The CT says, “So justify. It’s all about
justify, justify, justify. Like today, was it 3rd period, we were talking about our follow-up
from our number line activity and it was like crickets. ‘Table 8. Come on [student name]’...
called on table 8 because I know he knew, like ‘Come on give me information about what did
the dot on [problem] four mean.’”

Select the task(s) or problem(s) for an instructional activity or assessment

Classroom 1: The teachers are selecting a jeopardy board for the class to do. The PST says,
“I found another one.” The CT looks at the board the PST suggested. The CT says, “Let’s
try it.”

Classroom 2: The CT says, “You want to get like a problem that’s accessible to those kids
and how much better they do with this one than we had assessing.”

Classroom 3: The teachers are discussing which problems to give the students. The PST
indicates a problem and says, “They shouldn’t need to be decimals...we can do that one too.”
The CT says, “Yeah. Do that one too.”

Select student participants

Classroom 2: The PST says, “You’ve got anything else that you’ve noticed?” The CT says,
“No. It was good. It just, you know, especially with, the honors kids are going to have the
answers. Try it, especially if some non-honors who had good insights try and solicit from
them because those honors kids are going to, they’re the one’s who’d be sitting in class with



84

their hands up all day long.” The PST says, “Yeah. I think that’s another thing is they’re like
shouting out sometimes before giving everyone else a chance to think so maybe be a little bit
more aware of that. Okay. Alright.” The CT says, “And then, yeah this is just a suggestion.”
The PST says, “Yeah.”

Share upcoming schedule with students:

Classroom 2: The CT says “do you want to tell them what’s up with the rest of the
semester?” The PST says “yes” and then tells the students what they’re up to.

Classroom 3: While planning their lesson for the day, the CT says, “Let’s also, apparently
these guys have a science and social studies quiz, and they also have a math quiz on Friday,
if you just let them know to get ready.”

Solicit multiple student answers

Classroom 1: The PST says, “We talked about it in our methods class...like somebody offers
an answer and you go ‘Okay that’s one answer. Are there any other answers or?” You know
not necessarily being ‘yes’ or ‘no’ but let’s talk about that...And then not necessarily even
giving them the right answer...But just being like ‘Well this is an option and this is an option
and what do you guys think?...Okay, move on.” And not saying, ‘Yes.’...”” The CT says,
“Well you should try it in 7" and 8" period and 1* period.”

Summarize an instructional activity

Classroom 2: The CT says, “In some cases a quick summary from you like “okay we did this
this and this” boom. I think even now some of your discussions, you’re getting too much
student input. Just put it down because they’ve done, some of them have done the whole
problem, most of them, well all of them should have probably made it more than halfway so
if it’s this or...” The PST says, “Wrap it up.” The CT says, “You just saw someone who did
it and did a good job on it.”

Talk about class expectations with students

Classroom 1: The PST says, “[Student name] and [second student name], I think, were like
‘Is the closure going to be on this week’s homework check? Can it be due Monday? There’s
a lot of problems.” And I was like...” The CT says, ““No.’” The PST says, “ ...‘I think you
can handle.”” The CT says, ““You’re in accelerated math.’”

Classroom 2: The CT says, “And with 7" block I think we should give them a talk at the start
of class and maybe just say “you know what” especially if the air conditioning is broken
again.” The PST says, “Oh my god.” The CT says, “And it’s hot just say ‘you know what, we
all know it’s hot and people complaining about it.”” The PST says, “And adults don’t feel the
hot less.” The CT says, “’It does not help so can we please not complain about the
temperature. We’re all feeling it but complaining isn’t going to change the temperature of the
classroom.” And just maybe something positive after that. ‘Okay we’ve got 90 minutes,
we’re near the end of the year. There’s a handful of things we expect you to master and we
need your concentration and we didn’t feel that we had it last class mostly.;” Just some sort
of speech like that just to...” The PST says, “Yeah, pump it up.” The CT says, “That you
can’t shut down yet.” The PST says, “Yeah no kidding. So then, we’re less than a month.”
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Classroom 3: The PST explains how he had graded a test and tells students when test
corrections are due. A student then asks when corrections are due. The CT says to the PST,
“Didn’t you just say that? I wouldn’t answer it”

Take attendance

Classroom 3: The CT says to ST, “Did you take attendance 4™ hour?” The PST shakes head
“no.” The CT says jokingly, “You’re a terrible person.”

Pace a lesson

Classroom 1: The CT says, “And never be afraid to pause and wait. Like when you said,
‘Let's open up to page six hundred whatever, three hundred whatever’ and then you started
within seconds talking about it. Give them 15, 20 seconds to open their book because there
was a lot of rustling around going on. So you know pause, and give them, I’m a big timer
person, give them a minute.”

Classroom 2: The CT says, “And then just one thing to keep track of is try and set time
constraints. Um, [ mean, like I noticed, I think it was the first problem that we did in 6™ hour
last time, um, you didn’t set time and it started to spill over. Because I think there was like a
moment where you were ready to have the class discussion and then another team called you
over and”

Classroom 3: The CT says, “This is something to think about. We’re 16 minutes in the class.
I don’t know if you save time in the warm-up...Just a thought to think about it now that
we’re...” The PST says, “Maybe only go through one of the homework...” The CT says,
“We have 30 minutes left. The other side is I think it’ll go a little quicker if it feels like we’re
rushing for the rest of the lesson. I’'m not sure. I’'m not certain.”

Transition between parts of a lesson or instructional activity

Classroom 1: The PST says, “I think the flow of getting into the activity and out of the
activity is, was a little rough or rocky. I wasn't entirely sure.” The CT says, “I think it was
fine. You'll get the feel for how to transition as you get more experience with it.”

Classroom 2: The CT says, “For the record, we’re just talking about making the transitions
more smooth.” The PST says, “So like comparing, we’ll say, ‘Okay, a pyramid first. And
then how the cone compares. And then tying those two together and then do the sphere.’
Saying, ‘We already know how to find the volume of this cylinder.”” The CT says, “I feel
like it might be worth even coming back to it at the end doing this is as hard as it is...So
three cones made a prism.” The PST says, “Yeah, say, ‘How many pyramids?’” The CT says,
“‘But is that, so now let’s look at the cone.’”

Use a concept-specific instructional strategy

Classroom 1: The teachers are discussing a question on linear growth. The PST says, “What I
was trying to get with [a student] was what was your rule when you’re going up. So it’s the
same rule but the opposite when you’re going down. So when you get to figure 1 that’s 3,
then when you get to figure 0 you still use the same rule.” The CT says, “Right, but what is
your intercept on y.”

Classroom 2: The CT says, “For the record, we’re just talking about making the transitions
more smooth.” The PST says, “So like comparing, we’ll say, ‘Okay, a pyramid first. And
then how the cone compares. And then tying those two together and then do the sphere.’
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Saying, ‘We already know how to find the volume of this cylinder.”” The CT says, “I feel
like it might be worth even coming back to it at the end doing this is as hard as it is...So
three cones made a prism.” The PST says, “Yeah, say, ‘How many pyramids?’” The CT says,
“ ‘But is that, so now let’s look at the cone.’”

* (lassroom 3: In the middle of a lesson, the CT says to the PST, “You wrote equation...get
questions just keep that in mind that equal sign with expression. I don’t know if when you
took all three of them if you wan to do that just because those are the three we had, so just
something to think about.”

Use voice

* Classroom 1: The CT says, “Your tone and your voice projection was great. Like I was at
different points around the room and I could hear you very clearly where I was so that was
really good.”
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CHAPTER 6 Solving Inequalities and Equations
I this chapter you will use Algera 1kes 10 Compeare (wo
expeessions on Expeession Comparison Mats. In Saction @m m

6.1, you will also discover the legal moves that allow you Thisk about these questions
to simplify expeessioes. Then you will determine which throughout this ck .-
expression is greater of if they are equal. You will also
Jearn how to recard solutions to inequalities using number
lines with boundary poists

You will extesd wihat vou know about compuring
expeessions to include cases in which expressions are
equal. You will build equations on Equatson Mats with
algeben tiles, write equations with variables, and solve How can I'salve it?
equations without using tiles, Learnisg how 10 write and .

solve equations will provide you & sew way 10 solve word

problems without completing a 5-D table. By the end of

this chapter, you will leam cfTacsent ways 10 astify the

steps used 1 solve aquations

I this chapter, you will learn how to:
Simplify &nd compare two algebeaic expressaons
Write and solve algebrasc mequalitics

v

Yow

Salve for 2 variable when two expressions are equal.

v

Wrile and solve an aguation o solve & word problem
Recognize when an equation has no solatioe or infinite solutions.

Chapter Outline

Section 6,1  In the fiest secton, you will leamn additiosal strategses for
comparing expressions. The strategies will involve

J eantainieg equivakece and descrmining relationships
between expressions. You will also solve inequalities and

represent thear solubons os a number line,

Section 6,2 Using alpebra tiles, here you will explore what you can lean
when expressions are equal. Selving equatices will also
o provade You a0 opportunity 10 develop efficiest simplification
H o strategies and 1o learn how 1o know that your soluton is
| | correct. You will also comsider special cases, such as when

v

an equatioe has zo solution.
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Chapter 6 Teacher Guide
Section  Leswon  Days Lessom Objectives Materials Homewaork
Comparseg o Algebra tiles
601 1 1 | ey peessions o Lesson 6.1 1A-B Res. Pgs. 66w 611
. ® Alpehra tiles
612 | 1 S‘i’:;"\‘f:“‘“ Q"l ATEERS | o Lesson 6.1.1A Res. Py 61710622
® Losson 6.1 2 Res, g,
6.1 ® Alpehra tiles
. ® Lesson 6.1.1A Res. Py,
One Variablo
613 | 1 | e * Ponter graph paper 62910 6.34
* Muasker
* Stucky dots
Solving One Variahle | @ Algebratiles
614 : Inegaalities ® Lovson 6.1.1A Res Py, 4210647
. ® Algebra tiles
621 1 Solving Equations . 621 Res. Py 65410 6-59
Checiing Solutions ¢ Algebaciles
622 1 aed the Dustsibutive ® Lovson 621 Res, g, 64510 670
Property
. ® Losson 623 Res, Pg. 681 10 6.86
623 | 2 |goink ENeNsIOd | Colored pescils an
ording 657 10692
Using » Table wo Write
62 624 1 Eqamtions from Word | Nooe 697 w 6-102
Problems
® Lowson 62 5 Res, Pgs.
Writing and Solving | o Poster paper eatinsand
825 | 2 | pquations * Marke "
e 6110106118
* Tipe
Cases With Infisice o | @ Algebeatiles
626 | 1 | N0 Solutions o Lesson 62.1 Res. Py, 612106127
Choasieg & Solving * Alpebra tiles
627 1 S - .l 621 Res. Py. 613410 6-139
Chepter Closare | Varous Options
Total: 13 days plus optionsd tiese for Clesure and Assessment
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Overview of Chapter

Iz Section 6.1, students compare expresssans to determine whether one is greater thae the other
by simplifying, To do this, they use algebes tiles om an “Expeession Compurison Mat” They
mvestigate the Jegal moves of removing rero pairs from one oc both sides of the mat and
removing o adding balanced (marchang) sets of tikes froe cach side of the mat as ey Uy 10
simplify expressions without changieg the relationship between them. Ie Lesson 6.1.3, students
will Begin 10 record the expressicns they have comgparad symbolically as isequalitics. They leam
how o represent solutions to an inequality oo a number line ard to interpret the meaning of &
sumber lige graph in & specific situation,

In Section 6.2, students began working with Equation Mats, Baildsag from their work comparing
expeessions in Section 6.1, they trazsition 1o looking for values that make two expressions equal.
Stadests leam Bow 10 wrile & eguanion, solve for & vasable, and record thesr solvisg steps using
algebeuic notation. Stadents will also learn to verify their soluticns by evaluating equatices for a
specific value. They will work with equations that have no solutions as well as those that have
mfinite solutons,

WEile students practice writing and solvieg equations, they return to their wark with the 5.D
Process and begin to write and solve equations that sammarize relationships found in woed
problems. Students cosstroct equanions afler completing the Describe/Draw and Deline steps of
the process and possibly ane or two trials. They see that solving the equation is another strategy
foe solving the word probles once the variables have been defined.

Common Core State Standards for Mathematical Practices

Iz Chapter 6, making sense of problems s your main goa! for Mathematical Practices.
Stadests will be using appropriate tools, cxpression mats with algebea tiles, 1o focus on
comparing algebraic expressions. Throughout the chapter, it is recommended that you focus
very cleasly on the skills of abstract and quantitative reasoning. construction of viable
arguments and critiquing of others' reasoning, and attention to precision, boch in student
coenmunication with others and thesr wse of wols,

Where Is This Gaing?

Work with solving equatioes in this chapeer lays groundwork for topics that extend into algebra.
Studests will revisit technigues of solvieg equations is Chapler 7, when they encouster equations
with fractional coefficients. Students will also apply these skills and their understanding of
MVEse Opermions 1o solve propartional equations in Chapler 7

&6 Core Comnections, Coarre 2
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Suggested Assessment Plan for Chapter 6

For complote discussion sad recommendstions about assessment stratogics and grading, refor to the
Assessmene soction of this Teacher Edition,

Participation Quiz Student Presestations Portfolios
Lesson 6.12 Lesson 6.2.5 Lesson 6.2.7
Problems 6-12 20d 613 Study teams can prepase poster Students can croose ore of the
A Participation Quiz will | presentations $at cas stand-alone problems from this lesson to
plsiple udents totalk | Of be shared verbelly. Presen include in their portfolio. Their
" X bo“'u: they are should de bow studeats expleastion of the probless could

manipulating tdes ca the | interpret ward peoblems %o define include how they chose 2 strategy
.,Mm?omﬁm relaticaships becween quantities and | 10 Use, bow that sraegy helped

10t and %0 justify teir 10 wrile equatoas. m:“‘;:i‘m" = m&s mm::ﬂ
wity their answer is reasorable.
work to their weammates.

1dexs for Team Test

In & team test, 2 is appropriate to assess some of the same ideas as those on the ndividual test, as
well as some newer material, but in & seam worthy fore, For example, teams couldd be asked o
represent and compare two expressions presented in 2 word problem. Teams could also be asked
10 write and solve an equation from & word problem, using the 5-D Process 1o belp them oeganize
information. See the online Assessment Back for moare ideas.

Ideas for Individual Test

Students compare expressions ia Section 6.1, They use Expression Comparison Mats and
algebra tiles to represent expressions, ssmplify them, and determine whether one expression
represents a greater value than the other (if possible), At thss poist in the course, cxpect students
to coenfortably rewrite single expresssans by combinieg like terms, making zeros, and doing
sample distributon,

Section 6.1 also mtroduces students 10 representing incqualities an & sumber lise. It s
reasomable to expect students to represent expressians such as xS 5 or the solution to the
inequality 12> 2x 41 on 2 pamber line.

Sextion 6.2 focuses on solving cquations, Working with slpehra tles and Equatios Mats,
students apply simplification strategies to solving an equation and use algebraic notation to show
samplificatson steps, Students 2350 ledrn 10 venly their solutions by evaluating agquations for &
specific value, Throughout the section, studests are expected 10 have access o algebrs tiks 10
help them represent and solve equations. At this point, it is appropriate to individually assess
students” solving skills using cquations that can be ressonably represented usaag the tikes and 10
expect students to record their work algebraically. It is recommendad that you wait 1o assess
findang sokfioes 10 equations with values that students must visualize (rather than buikd) until
students have had additioeal practice in homework.

Section 6.2 also extends work with woed peoblems 10 writing aguations that repeesent those
problems. Usieg the 5.D Process to organize information and define variables, students Jearn to
wrile equatioes that they can then solve, cither befare or after completing & series of trials 10 fied

Chapeer 6: Solvirg begaalitios and Equats w07
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2 solution. Students will continwe to practice writing equattans for ward problems i homework
in later chaplers; # is appeopeiale that assessenest focus on defining vanables and summanzag
the wark and solution represented in a 5-D Process table with variable expressions at this time.

It is stromgly recommendad that more than half of cach st be sade up of material from
previoas chapters. Along with any previous material, it is now appropriate to test students’
abality 1o0:

Compare two expressions, as in problems 6-17,6.102, and CL 6-141.

Represent a simple inequality on & sumber lige, 85 in groblems 6-29, 6-42, 6-92, and
CL 6145,

Solve & simple lincsr equation asd reoond steps in symbaols, & in problems 6-81, 6-98,
6:104,6.110,6-122, and CL 6140,

Evaluate expressions, including checking solutions to equations, as in problems 6.44,
6-65,6-81,6-90,6-112, 6-123, and 6-139 (¢).

Salve problems using the 5. Process, includieg defining variables and summarizing
relaticnships using variable expeessions, & in problems 6-70, 6-83, 6-97,6-106,6-111,
and CL 6.144,

Mastery of Checkpoint 6: Writing and evaluating algebraic expressices such as in
peoblems 6-10, 6-20, 6-31, 6-44, 6-66,6-67, 6-9), 6-112, and 6-139,

Core Comnections, Coarze 2
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Lesson 6.1.1 How do these compare?

Comparing Expressions

Lesson Objective:  Stodests will build and simplify expressions on a2 expeession mat to
determuine wineh of them is greater. Students will 4350 buikd an
understanding of “legal moves™ with the algebra tikes on the Expression
Coenpuarison Mats

Mauthematical Today's goal is to reason abstractly and quantitatively, using algebra

Practices: 1ikes 10 Compare expressions, As teams discuss legal moves, students
should eritigue the reasoning of others within their team 1o clanfy this
process in their own mands

Length of Activity:  One day (approximately 45 misaies)
Core Problems: Problems 6-1 through 6.4

Materials: Alpebra tiles, class set
Algebra tiles for the overhead or document camera

Lesson 6.1.1A Resource Page (“Expressson Comparison Mat™), one per
student copeed om0 cardsiock (Thas resource page will be nesded for all
lessons in this section.)

Lessan 6.1.18 Resousce Page ("Companng Expecssioes™), oae per
student

Lesson Overview: So far in thas course students bave representod Sxpressions using posstive
and negative algebea tiles and with symbols. They have simplified
expressaons by combuning like terms, identifving and removiag 2ero
pairs, and applying the Distributive Property.

I this Jesson, stadents ransition 1O COmMParing IWo CXPIEssIons using an
Expression Comparisoe Mat (Lesson 6.1.1A Resource Page). The
Expression Comparisos Maz allows two expressions 10 be comgpared side
by side in an effort 10 determize which side has the greater value (or if
the values arc agual), Studests add 10 e repestoire of ssmplifving
strategies by identifying ways to simplify expressions that are being
comnpared without altering the relationship between the 1wo expressions,

Suggested Lesson Begin this Jesson with groblem 6-1 in whach students investigate how o

Activity: simplify oo a comparisoe mat - both by makieg zeros andloe by
balascing (removing tikes from both sides), An alersate way 10 do this
problem is with a Thiek. Ink-Pair-Share. Students can simplify by
making zer0s on oo side (with three positive tles and three negative
tiles) OR they could remove three positive tiles from both sides and then
remove three negative tiles from both sades, They are challesged 1o find
two different methods 10 begin explocieg the “samplifying by removing
balanced sets” method. Stodents may eeed you to ask some additianal
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questons o help them see zeros o matchisg tiles, Regardiess, whes the
mat is completely simplifiad, the expression ce the keft is greater because
it simplifies 10 42 while the ane an the right simplifies o -3, Stodems
should recognize thal @ posstive is always greser tae 2 negative, Al this
point, do zot offer strategies or assign certain moves as “valid" for
creating equavalest expresssons; rather, eacourage students 10 justify their
thinking as they make the moves by asking, “How do we know this 15
equivalent ™ (in the cise of removing & zero pair from ane side) or “How
do we know we kave not changed which ane is grearer ' (in the case of
removieg the same aumber of tiles from both sides). Afler students have
workad through problem 6-1, conduct & whole class discussson in whsch
stadents share their strategies and justifications for why the moves do not
change the value of the expressioes, Al thss poist, when students say that
Mat A is greater than Mat B, introduce the notation 2 > -3

Note that answers in the text will provide only one way the relationship
can be stated. Since simplification results vary depending on whether
tiles are removad using 26008 of by removieg equal sets froem both sides,
the answers to comparisoe problems i this text will need to be
isterpectad as ane possible result, Note that Das means Uat the form or
process of the simplification may be differest, bul got the answer itsell,
Eguivalest relationships can be found by adding or subtracting equal
amousts on both sides of the relioceship

Disaribute the Lesson 6,1,1B Resource Page and explain that the students
will be comparing several pairs of expressions, This resource page will
help students show their recarded work foc problems 6.2, 6.3, 20d 6.5 in
an orgamized masecr, Students will be usang the pictures of expression
mats to recoed their legal moves by circling and using arows to show
how they move the tides, This will keep them from havieg 10 deaw the
expression mats, which is sometimes 2 laborious process. Symbolic
representations will be introduced in later lessons, At this point, the
focuas is centered oe the coacrete and visual representations of the
samplification steps and how the relaticaships Between expresssons ane
Problem 6-2 is stroctured 1o allow stadests 10 see what is the same
between the mats and what is differest, Students should see that the
number of x*,x, and - x tiles cn both sides is the same, so they are
comparing 4 10 -5, As students share their strategies, sk questsons
such as, “Why did you ignove the x*, x ,and —-x 7" This question
prompes stadests 10 justify, and sets students up 1o describe amother legal
move, pamely, that when comparing two guastities one can remove the
same thing (“balanced sets™) from both expressions and the relaticeship
between the Two expressions s preserved,

Note that comguring — and -5 is prodably not an obvious task for many
stadents. Some students will start by comparing the digits 4 and 5 and
will comclude that -5 is larger. Instead of correcting them, you may want
10 ask, “We were able to remove x-tiles from both sidey and maintein the
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(8 minutes)

Universal Access:

Chagter 6: Salvisg baey

relationship,. Can we &ill remove some Gles?” Enscousape students 1o
remove 4 negative unit tiles from both sides to have the values 0 and -1.
Stadents may find it casier 1o recognize that 0 is greater than & segative
value, However, be sure 1o revisit the values of =5 aed —~ 4 and re-
interpret the comparison. Ancther strategy is to remind students of their
wark in Chapter 2 with the number line, Ask, “fx =5 o the right or left of
. ‘.’ll
Problems 6.3 and 6.4 formalize the concept of legal moves, o moves
that maistan the existing relationshap between he expeessioes beang
comnpared. Tt s cnincal 1oday that you stop 1o discuss the first two egal
moves and why they are mathematically valid. The finst two legal moves
arc:

*  Removing equavalest sets of tles from both sides, and

*  Removieg 2 ze70 pair to form an equivalent expressian on that side.
Help students recognize that since the goal is 1o determize which mat is
gregies, removing 2600 pairs o balanced sets of tiles from both mals

preserves the relationship that was already presest. [f one side was
preater before such & move, it will continne 10 be greater afer the move.,

Problem 6-5 gives lcams 8 Chasce 10 peactice the legal moves they have
learned in osder 10 ssmplify expeessions. There are severad paets of
problem 6-5 saace teams woek @t different mates, Ttis not pecessary for
students to complete all of the parts.

Remind students 10 show their moves o the Lessom 6,118 Resource
Page.

To chose today's lessoe, Jead an activity with kegal moves. Display an
Expression Comparisos Mat &t the froet of the room (drawiag on the
board, document camera with mats and tiles, magnetic tiles, etc.) with
haedfizls of tikes on cach side. Have one student go 10 the board and sk
for a class volunteer to tell that student a first step toward being able to
compire the expressions, Thes ask another student 10 come 10 the bosrd
and have another volusteer offer a legal move for the problem. Regquire
students 10 ustify cach sugpestad move,

Iz this activity, stress that there are often several legal moves to choose
froen asd thit & students work in their teams in the upcomang lessoes it
is important that they clearly communicate how they are working with
the ties and expeessions,

Academic Literucy and Language Suppert: A Pictocial Weed Wall can
serve &8 & helplul suppoet 10 stadests &s they build vocsbulary, Stadests
are goieg to use the language of greater thar and less thar in this lesson,
in addition w the symbols > aad <, Even though they shoudd have seen
these symbols in previows courses, taking the time to ensure that stodents
understand both the meanaag of the language and the coavention of the
symbals will be importast in this lesson, as well a5 those that follow.
Have your students discuss whit it means 1o compare sumbers, During
litics and Bguats 611
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Team Strategies:

Mathematical

the lesson, as the terms grearer than and less than emerge and you
istroduce the symbols, have teams of students creale & graphic foe the
wall that pairs the word with the corresponding symbol. If these are
displayed in the classroom it will make it casy for students 1o reference in
this lessoe as well as those that follow.

Scaffolding: Some students who are buildiag their understandisg of
varizbles may benefit from using algeben tiles in the “Review &
Preview™ sectson of this lesson, See the “Homework™ section below for
moare detailed ideas for supporting students with these problems.

The role of the Resource Manger is very important when usisg
manipalatives. Make sure they understand how to collect and return the
matenials. Make sure the Resource Masagers understand all te
expectation when using algeben tiles (zo throwing, do not leave any on
the fooe, return the same amount i the container that wis used. . .) and
that they Jet their teammates kzow these expectations. You could do this
with & Huddle of all Resource Masagers before handing the tiles out,

In this section you will deal with what is often oee of the most rosbling
distinctions for students foc whoe the use of variables is new: the
difference between an expression and an equation or inequality.
Basscally, an expression is any combanation of numbers, variables, and
mathematical operatioes such as 2x + 4y + 21, Itis 2 combinaticn that
can be evaluaed if you keow what & and y are, but nothang moee,
Most beginning students, however, want very much to make this
expression cqual w something, aaythisg, aad vou will have w keep
reminding them 2 is an object in itself.

If you have two expressaons and set thes el 10 cach other, then you
have an equation. Often one of the expressions is simply 2 number, such
as 25 in the equaation 3x -7 =25

A soenewhat more &Eificult idea for some students 1s the ides of
cquivalent expeessions, These are two expressions Dt always have the
same nureerical value no matter what values you cheose for any vamable
thal occurs in cither expression as lomg 45 you use the same value in both
expressions. The following “squations™ are actually equivalent
CXPressions, some moee obvioss than others. If you perform “legal”
algebraic operations on these equatians, that is, steps that conform to the
peopertics of real numbers, they will all always reduce o 0=0

2+42=4 2x+3)=2x+6 6x® —10x=2x(3x~5)

Problems 6-6 through 6-11

Note: Beginnizg with this chapter the sumber of “Review and Preview"
peoblems has increased from S problems to 6 for each lesson. This is
doee 10 grovide adequale practice with past 1opics and coatent while stll
maintaining 1.2 problems that are related to the current lesson each day.

Core Comnectionr, Coarze 2




If you have concerns abeut your students being able to complete this
additiona) problem cach day, then it is sugpesied that you preview the
problems and cely assige parts of thase with multiple parts rather than
skip entire peoblems,

Some students may bezefit from wsing algebra tiles to represent and
simplify expressions i problem 6-6. If so, give them the Algebea Tile
Resource Page from Chapter 4 so that they can make 2 set of paper
alpedra tiks,

Notes to Self:

Chapter 6: Solvisg begaalition and Equatiom
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6. 1.1 How do these compare?

Comparing Expressions

Iz Chapter 4, you worked with writing and ssmplifying expressions. As you wrote expresssans,
you leamed that it was helpful to simplify them by combiring lice terms and removing zeres. In
this kesson, you and your teammates will use 2 tool for comparing expresssans. The toal will
allow you to determine whether onc expression is greater than the other or if they ase agquivalent
ways of writing the same thing (that is, if they are equal).

Remember that 10 represent expressions with algebes tides, vou will need 1o be very
careful about how positives and negatives are distinguished. To kelp you understand 3: f:
the diagrams in the text, the legend a2 right will be placed on every page costaining
mat. [t shows the shading foe +1 and - 1. This model also represests a zero pair.

6.1, COMPARING EXPRESSIONS Mat A M B
Igeacio and Oliver were playing & game. Fach .. e (5
of them grabbed a handful of algebra tiles. (] ; @0
They wanted 1o see whose expression bad the u} 0
greater value. O 4
Two expressions can be compared by dividing O o E ()
the expeession mat is hall 1o change it inlo an .
Expression Comparison Mat. Then the two $4(-3) (-5)+2
expressions can be buslt ssde by side and
coempared to see which one is greater.

®  Oliver put his tiles on Mat A in the picture
above and described itas 5+(-3),

o Ignacio put his tikes on Mat B and
said ® was (<5)+2.

With your team, find two different methods to
simplify the 1wo expeessions so you can
coempare them. Which side of the mat is larger?
| Mat A: Simplification results vary (see the
“Suggested Lesson Activity™); 2>=3 |

6-2, Using your Expressaon Comparsson Mat, build te
two expressions at right. Find a way to determine
wivich side is greaer, of possible, Show yous woek by
sketching it on the Lesson 6.1.1B Resource Page. Be
ready to share your conclusion and your jastification.
| Mat B is greater; the 17, x, = ¢, and —3 can be
removed from both sides since they are the same;
simplification steps may vary. |

6.4 Core Comnections, Coarze 2
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6.3,

6.4,

MORE COMPARING EXPRESSIONS - Is ane expression greater?

Consider how you were able 10 compare the expressions i the
previous problems. When is it pessible to remove tiles to compare the @
expressions on the mats? In thas problem, you will work with yous :
team to identify two differest “legal moves™ for simplifying
CAPIESSIons,

Build the ma below using tides and simplify the expressions, Recoed your work by
drawing circles around the zeros or the balanced sets of tiles that you remove in cach
step om the Lesson 6.1 .18 Resource Page, Wineh expressaon is greaer”!

[ Mat A is greater. |

There are two kinds of moves you could use
s problem 6-3 W simplily expressions with
algebra tiles. First, you could remove zeros,
Second, you conld remove matching (oe
balanced) sets of tiles from both sides of the
mat, Both moves are shown in the figures
below. Justify why each of these moves can
be used to simplify expressions. [ Removing
zero feom a side does pot change the
expression’s value; balanced sets of tiles on
both sides are equal, so they can be
removed without changing the relationship
between the two expressions. |

Chapter 6: Solvizg begaalition and Equatom 618
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6.5,

616

WHICH SIDE IS GREATER?

For each of the problems below, use the Lesson 6.1.1 Resource Page and:

e Build the two expressions 08 your m,

- PR
O=-1

*  Write an expression for each side below the mats foc parts (a) through (d) OR
draw the tiles in the space gives on the resource page for paets (¢) and (1)

®  Use legal moves to determine which mat is greater, if possible. Record your
work by deawing circles arousd the zeros or the balanced (matchisg) sets of

tiles that you remove in each problem.

2 MuA Mat B b.
o0
0o !
o 9
0 e [O
-l ' U .|
O ' )
| Mat B is greater. | | Mat A is greater. |
c. Mau A MuB d. Mat A Mat B
(] w il 0 'CI
Do i
=D P o f
oo ¢ | B
E U
[ They are equal. | [ Mat A is greater. |
e MatA: 3x-4-2 f. MatA: 5+(-3x)+5x
Mut B: Yx-1) Mat B: x? 4+ 2x+1-x?
[ Mat B is greater. | [ Mat A is greater. |

Core Comnections, Coare 2
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S AND MEANINGS

Inequality Symbols

g
Just 25 the symbal “=" is used in
g MABCERAICS 10 fepresent Dt two < Jess than
quantities are equal, the inequality S loss than or ogual 10
X symbols at right are used 10 describe the > premer than
2 relaticaships between quantities that are 2 greser tham or equal to
noe necessarnily equal. Examples: 3<7
= | 1as1e, 1<-3,19214.
a“m
6-6 Write the expression showsn on ¢ach of the Expeession Mats below, - PR
Then simplify them by making zeros and combining like terms. =
“ | oEm e b
=000
--U
E ao%ao
|x=x4]1=3m=2 | | 25" 4dr=x42=3msiplr=l]
6-7 Which expressions are equavalest 10 he perimeler
of the shape? How do you keow? [ Parts a, c,
and d match the perimeter, |
8, x+343x+]1 b, Qxsdex
c. 4x-4 d  2x=2+42x+2

Chageer 6: Solvieg &
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6.8,

6.9,

6-10,

6-11,

618

Simplify the following expressioes.

o -3-3 b 33 ¢ 3-f
[—Eor-13] (4] [—for—1]

d 13+(-9) e. -9 f. -41+31
[Forli] (&) [=fior=14]

.e
Desmand is rolling a standard six-sided number cube. P L -4 £
He plans w0 roll 31 72 tmes. .o

2. About how many times would you expect Desmond to roll 247 Why? [ About
12. There are six possible outcomes that are equally likely, and 7 =12,

b. About how many times would you expect him to roll an even sumber? Why?
[ About 36. Half of the possible cutcomes are even. |

¢ Desmond Kept track of his resuls for &7 Number of
72 rolls. The table a2 right shows some of his | Resuk | Owtcumes
resulls, ' v
Based on bas partial resalts, how many tmes did — »
he roll 2 S or 2 67 [ 30 times | » '
. §

In parts (a) through (<) Below, you will see pairs of quantities. For cach pair of
quantities, use wards 10 write a sentence that describes the relationship. For example,
“$5, $87 could be, “$8 is three more thas $5.7

2 $13.539 | One possible answer: $13 is one third of $39. |

b. 25 feet, 17 feet [ Ome possible answer: 17 feet is 8 less than 25 feet. |

c. 381bs., 15 1bs. [ One possible unswer: 38 bhs., is twice as much as 19 1bs. |

Copy cach part below on your paper, Then use the number Jine 10 help you £l i
< (less than) oc > (greater than) o the blank lize.

1510 -5 0 5 1015

a -5_-2 b, 8__ -1 ¢c. =5__0 d. -15__-14
[ =5<=2 ] [8>=1] [=5<0 ] [=15<=14 ]

Core Comnections, Coarre 2
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Chapter 6 Closure What have I learned?

Reflection and Symthesis

Closure Objective:

Length of Activity:
Muaterials:

@Summarizing My
Understanding

@ What Have |
Learned?

Chapter closure provides an oppoctuaily foe stadests 10 reflect about
what they have learned. See the Closure section of this Teacher Edition
for moee informatioe about chapter closure.

Varies

For teachers using Summarizing My Understanding:
o Chapter 6§ Closure Resource Page, oee for cach student
o  Colored pencils, multple coloes per team

Overview: This summary actvity requires stadests to draw explicit
cannections between their understanding of the rules for simplifying
expressions (“legal moves™) asd solving an equation on an BEquation
Mat and symbolically. Studemts will need to connect the tiles on the
Equation Mat 1o symbols and give reasoes for cach step in the solution
process.

Activity: Have stadests begin by examaning Janie's woek as peeseniad
in the text and answering the related questions. This will ensure that
stadents make sense of the equanion usaag the 10018 with which they e
familiar (symbols and Equation Mat). Circulate and ask questions of
teams 10 be sure tat students note the mistake that Jamees made in her
solation.

Disaribute the Chapter 6 Closure Resource Page w0 cach studest, Give
stodents time 10 represent the equation in three ways: on the Eguation
Mat, symbolically and in woeds, Students may approach this by solvieg
the equation completely in one representation before moving to the next,
o may do each siep in each representatxon before moving 10 the next
step.

Once students bave Ninishad representing the solution process in cach of
the three ways, Part 3 directs them to identify and color code the related
steps in cach representation, It is possible it some steps do not bave
parallel steps in cach repeesentation (such as representing the
distnibutzon on the Equation Mat), For this reasan, it is important Dt
stodents read the steps carefully before they decide which steps
corresposd, rather than assuming that cach siep in cee representalion
corresposds with the sext step in the sequence in the next
representation. Encourage teams to talk about which steps are
anadogous and why as they color-code,

This section gives students the opportunity to see if they can work with
the current topics at the expected level.

One way of daing the CL problems is to use a stody team strategy called

Core Comnections, Coarze 2
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@ What Tools Can
1 Use?

Chapter 6: Salvirg begaalit

the Hot Seat. Students wark in teams making sure that everyone ce the
team undenstands how 1o do problems CL 6-140 1o 6-145, Give them
15 minutes to do this. Then bring one person (s2y the Facilitator) fram
cach tea 10 e front of e classcoom while the rest of the leams stay
at their desks/tables. The teacher randomly selects one of the CL
problems for everyoee 10 work om a the same time, The individua’s u
the froet each work the problem silently while their teammates are
working together on the same problem o their deskstables, After &
specified amount of time the tzacher tells everyone to put kisher pencil
down and aswers are checked, 11 the individual gets the problem
coerect, then two points are carmed for their team. [f the team gets the
problem corredt, then an additonall poist is carned foe the leam
Repeat the process with a differsnt teammate (such as the Task
Misager) coming 1o the froet, Repest this for as Jong & class time
remains, The rest of the problems can be dome foe homework

Academic Literacy and Language Support: 17 4 decper examinion
of the vocabulary and strategies to interact with vocabulary is something
thit your students would benefit from, then this activity might be
particularly useful for chapter clasure.

Begin this activity with a dasoussion about different strategies Dt
students use 10 remember words. [f students do mot menton the strategy
of picturing i their minds whit & wond meaes, add this idea 1o the list,
Post the terms positive carrelarion, neganive correlation, 2nd no
covrelation on the board, Have stodents discuss with their teams how
they might describe these words. Circulate and ask representatives of
ach 1eam about the images these words coggure ia the students’ minds,

Next, task the teams to draw a sketch of what each of the terms means
and 10 find 8 way 10 incorporate the term in e actual picture, Once
they have drafts of each picture, give each student three note cards and
have thee pul ther drawing os the card,

On the back of the cand, have students write a definition of each term
and give three uekque examples of how things & correlated,

If students find this strategy useful, try this process in the future while
reading a new Math Notes bax, lesson introductios, or groblem in the
student text.

Now might also be & agpropesate time 10 contimue building oo reading
comprehension strategies for times when students come across wards
that are unfamiliar 1o them,

If you are using other vocabulary strategies, such as class word walls,
persomal dictiosanes, of vocabuliry tables, you ¢as revisst and updale
them, as needed, at this time.

and Beti o3
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Chapter 6 Closure What have | learned?

R

Reflection and Synthesis

The activities below offer you a chance to reflect about
wiat you have keamed during tis chageer. As you
wark, ook for concepts that you feel very comfoctable
witly, adeas that vou would like 10 Jearm moee about, and
topics with which you zeed moce help.

© SUMMARIZING MY UNDERSTANDING

In this chapter, vou have wsed algebes tiles and an Equatson Mat as waols for solving
equations. You have also represented your solution steps on an Equation Mat and
with algebrase symbols, Today you will use what you bave learsed about equatons
in this chapter 1o show connectsons betwees all of these methods, To stant, consider
the followisg problem

Jasnee s working 1o solve an equation. She dad the work showe
Below, With your team, answer the questions that follow:

Jamee's work Origingd problesn: A 2x-4)=2(2x+ 5)
Seep 1t 6x-12=4x~10
Seep 2: 2x=-2

o Explain what Jamee did 2t cach step. [ She used the Distributive Property
to get the second row. Then she subtracted 4x and 12 feam both sides, |

o What is her solutioe? [ x=-1 ]

e s her soluton corredt? Justfy vour asswer, I it is not, fied her erroe and
the correct answer. [ Her solution is incorrect because she subtracted 12
fram both sides instead of adding 12 to both sides, w11 |

Activity confinues on nex: page. —»

) Core Comnections, Coarre 2
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@ Activity continued from previous page.

Obtain 3 Chageer 6 Closure Resosrce Page
(shown at right) from your teacher. Follow the
directions below 10 demosstraie your -
understandieg of solving equations with an
Equation Mat, algebrascally (with numbers and
symbols), and in words. ok n Sy —

Part 1:  Sxewch the equation on the mat on the
resource page. You may also want to
buald it with algebea tiles

Part 2:  Complete cach step 1o solve the
equatice. Represent each step on the
mal, with symbols, asd in words, As
you work, ask guestions to clarify your
thinking and understanding. Make sure
you can give reasoes for each step.

Part 3:  Coloe-code the matching sieps in cach repeesemation. For example, if
your secand step s to combine like terms, label this step with green in the
symbols, on the mat, and in wonds, Use & sew coloe 1o code cach siep,

Clapeer 6: Salvirg begaalitios and Equatiom 08




CL 6-140.

CL 6141,

CL 6142,

WHAT HAVE 1 LEARNED?

Daoing the groblems s this section will help you o evaluate which types of
problems you feel comfortable with and which ones you need more help with.
Solve cach problem as completely as you can. The table at the end of thas closure

section provides answers to these problems. [t also tells you where you cae find
additional help and whese 10 fisd practice problems Jike them

Coesider the Equation Mat at ight. G-
O« -l

&, Wrile the original equatson represented,

b, Simplify &s necded. Recoed all seeps of
your wock. What value of x will make
e two sides equal?

c. Check your solution.

Write the expressions for the Expression Mats
M nght,

2. Simplify each mat to determine which side
18 greater,

b I x=4 , would your answer 10 part (4)
change” Explan,

Seresa found the spinner 2t nght. Help her find the
probatility of spissing cach of the following coloes
on the spinner.

& What is the Piyellow or bies)?

b, What is the Pinot red)?

<. What is the Pigreen)?

=
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Answers and Support for Closure Problems

What Have I Learned?
Note: MN = Math Note, LL = Leaming Log
Problem Solution Need Help? More Practice
CL 6140, a. 3x+2=x-2 Lessons 6.2.1, Problems 6.54,
b x=-2 622, und 623 681,698, 6-104,
) MN: 621,622, 6110,6:122, and
¢ N-2)42=-2-2 623.and 626 6129
~642=-4 LL:6.1.2 and
-4=-4 623
CL 6-141. a. x=x The mats are equal in Lessons 6.1.1 and  Problems 6-17
value, 6.12 and 6102
b. No, the mats will be equal for MN: 611
any value of 1, LL-6.1.2
CL 6142, a. Pyeloworblue)= §4) =4  Lessons122and Problem CL 5.151
b. P(notmf)-—-l—%:i. s23 and 6-107
. MN: 123 and
c. Kgren)=1-1-3-1=4 $25
LL:5.23
CL 6143, & Muliply by 1} (or youcan divide Lessond.1.1 Problems
by 4 movieg from shape A to MN: 412 CL 4-125 5-22,
shape B o maltiply by 4 movieg 5.142,20d 699
from shape B w shape A)
b, On Shape A, the missing sides
are 10 and § units; on shape B,
the mussing sides are 2 and
1.5 umits.
CL& 144, The lengthis 11 in.and the widthis  Lessons 532, Problems
4in. If x = widih, cee possible 533, and 624 CL 5-150,6-70,
equation would be 5511 69 6.81,6.97,6.106,
4 (3x=-D+x4+32-1=30, 333,624 and 6-111

Chapter 6: Salvisg laegaalitios and Bquatiom

LL:534,624
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Materials

This section contains compiled lists of all the necessary materials that do not come with the
Teacher edition, materials that will need to be purchased if they are not already available as
existing classroom supplies. Note: Basic teacher supplies (such as chalk or whiteboard pens, and
paper for copying resource pages) are not included in these lists, nor are basic student supplies
(such as scientific calculators, paper, pencils, and erasers).

The Teacher Guide at the front of each chapter includes a list of the necessary and optional
materials for that chapter. Specifics and details about those materials can be found in the
Materials section at the beginning of each lesson. In addition, some lessons have an additional
section regarding Materials Preparation. In addition, for long-range planning, the second table
below summarizes those chapter specific materials.

These are the general supplies you will frequently use in the classroom:

e Algebra tiles* e  Markers e Rulers

e  Clear tape e  Masking tape e  Scissors

e  Colored pencils e  Meter sticks e  Sticky dots
e  Computer / projector e  Poster (graph) paper

e  Graph paper e  Presentation materials**

* Algebra Models-brand algebra tiles by Classroom Products are available through CPM. An
algebra tiles applet is available at www.cpm.org.

**You will need a means to display student work for presentations such as document camera or
transparencies and pens.

CC1 - Materials CC2 — Materials CC3 — Materials
4x6 index cards bubble solution and integer tiles*** cardboard
base-ten blocks wands measuring tape index cards

dry beans butcher paper number cubes (dice) |measuring tape
glue sticks can of tennis balls paper clips models of solids
licorice clay pennies paper plates
multilink cubes coins playing cards pattern blocks
paper cups colored paper protractors protractors
pennies construction paper string ribbon

plastic sheet protectors |envelopes timing device(s) rice or small beans
playing cards glue sticks wind up toys rope

sticky notes straws or skewers
straws string

zip-top bags tracing paper

***Integer tiles are available through CPM.

Preparing to Teach this Course 7
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Appendix 4: A Transcript of the Excerpt of Sara’s Feedback About
Jane’s Practice of Teaching

SARA (the CT): How'd you feel about yesterday?

JANE (the PST): It was kind of rough. Generally okay. I kind of, like making sure that I hold on
all the things when we're in the circle was kind of something that I didn't think I did because then
there was like the triangles and I guess I didn't remember reading that in the...

SARA: Yep. And when you're up there, if you've gone through the lesson plan and you've read
what the flow should be and everything is about the quadrilaterals, that doesn't mean that you
can't turn and say, "Well triangles. If there are %/ here quadrilaterals, then how many ninths here
should be the triangles?”” Because they kind of did feel, I sense they felt, neglected.

JANE: Yeah. And I think the flow of getting into the activity and out of the activity is, was a
little rough or rocky. I wasn't entirely sure.

SARA: I think it was fine. You'll get the feel for how to transition as you get more experience
with it.

JANE: Yeah, that's something that even my CT last semester was like, "Well let's work on that a
little bit more and transition." So that something that I need to work on. Something that I didn't
necessarily notice would be a problem until I started going around was when I put all the labels
up there and a lot of students didn't make the connection that they would have to do
parallelograms and other quadrilaterals and subtract the two or make one big one and cut it in
half. Because there was one student, where she had done all the separate parts and she had done
nine quadrilaterals and six parallelograms and I was like, "Okay, let's think about this for a
second. Add all those up, it had to equal one." So kind of reinforcing that this is one whole and
then we're making it into portions and the parts of a whole.

SARA: Yeah, anticipating what they'll run up against is a big one. Trying to kind of figure out
what their issues are going to be. And never be afraid to pause and wait. Like when you said,
"Let's open up to page 300 whatever" and then you started within seconds talking about it. Give
them 15, 20 seconds to open their book because there was a lot of rustling around going on. I’'m
a big timer person. Give them a minute or, a lot of times I’ll put the lesson up here and when
they're doing teamwork-homework check and then I’1l put the timer up here, so I’ll say, "Okay,
finish your corrections. We’re on page 333." They know to get ready for teamwork time and then
I put usually four minutes on the timer when they're doing the teamwork-homework check. It
just seems to be a good time and that gives them time to put their folders back and stuff. But
you'll get a good feel for the pacing of it and stuff as you move forward. Your tone and your
voice projection was great. [ was at different points around the room and I could hear you very
clearly where I was. So that was really good.
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Appendix 5: A Transcript of the Excerpt of Sara’s Feedback About
Jane’s Understanding of Teaching

JANE (the PST): Well [student name] was really struggling with that.

SARA (the CT): He was, right, he was really struggling with, “Well why can’t I do figure 0?”
because they have been for all their patterns, tables, graphs. Well once they get [figure] one, two,
three, and four, they’ll get the rule “five times” because you can clearly see that it’s five for
every single time is the growth.

JANE: But they like plug in and find b? Or how would they...

SARA: Well, then they draw the graph and they can see that the y-intercept is -2. And then they
can make the connection.

JANE: Okay, yeah. Because what I was trying to get with him was, “What was your rule when
you’re going up? So it’s the same rule but the opposite when you’re going down. So when you
get to figure 1 that’s 3. Then when you get to figure 0 you still use the same rule.”

SARA: Right, but “What is your intercept on y?”
JANE: Right. I get it because when you plug in figure 3 that’s, you’re adding five three times.
SARA: Right, so you can clearly see that this is the growth.

JANE: Uh huh. I guess. How did you explain it so that they know that you’re not adding, but it’s
actually multiplying or repeated addition? Is that just how you went about it?

SARA: That’s how from the very beginning of the year when we started doing pattern-table-rule-
graph in chapter 3. That’s how it is. We look for the pattern, then we do the growth first, then
you find the constant which seems to be this 3 [in figure 1]. However, it’s really, the intercept is -
2 at the 0 figure. So that’s just how we’ve kind of pounded it through. Once you can get a couple
of these you can make the graph and scale it at 1s if possible. Then they can do a slope triangle,
which they have a lot of experience from last year, and then they can figure out the y-intercept
based on that and then is it really moving over 5 for every 1 that we go up on that rise.

JANE: Okay. So it’s not necessarily figuring out it equation-wise but putting it on the graph and
then figuring out what the slope is and y-intercept.

SARA: We’re going to get more into detail in how to do those conversions later in chapter 7, in
the middle of chapter 7. It’s going to be a big one for the kids.

JANE: Okay. Would you go from this to this usually, or you would normally go from this to
this?
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SARA: Usually the table’s the first thing. So the y is the total number of tiles, so like here’s 8
tiles and 13. They can do that first and then if they can go and find the growth. “Well that’s the
five times then. Okay. So then what does this have to be?”” So then they can actually say, “Well
okay. Five, ten, eleven, twelve, thirteen. This is five times three but two less. Oh well then every
one of those is, well okay I’ve got five, ten, fifteen, sixteen, seventeen, eighteen, so that’s, you
know, five times four but then two less. Okay, two less.”
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PART III:

INVOLVING PRESERVICE TEACHERS IN THE CONVERSATION: HELPING
PRESERVICE TEACHERS BUILD ON AND CONSTRUCT THEIR UNDERSTANDING
AND PRACTICE OF TEACHING THROUGH GIVING FEEDBACK
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Introduction

Giving feedback is a practice commonly done by cooperating teachers as they work with
preservice teachers. In my work as a mathematics teacher educator, I have found it to be one of
the most important practices that cooperating teachers implement for two reasons. First, feedback
is an opportunity for cooperating teachers to emphasize and critique specific aspects of the
preservice teachers’ understandings and practices of teaching. Second, it is an opportunity for
cooperating teachers to highlight new understandings and practices that the preservice teachers
can attend to and incorporate in future teaching. In other words, it helps the preservice teachers
to think about their own understandings and practices of teaching as well as to learn about new
understandings and practices that they might not otherwise have encountered.

While giving feedback is a practice widely used by cooperating teachers, research has
found that cooperating teachers give feedback in a variety of ways. For example, Valencia,
Martin, Place, and Grossman (2009) reported that while most of the cooperating teachers in their
study gave feedback about classroom management (e.g., praised how the preservice teacher
managed the classroom or told the preservice teacher to use certain management techniques), one
cooperating teacher also engaged her preservice teacher in “collaborative discussions” about how
the preservice teacher led instruction related to particular content. Borko and Mayfield (1995)
had also noted this variation and attributed it to cooperating teachers’ beliefs about how
preservice teachers learn to teach, their role as a cooperating teacher, and the extent to which
they can influence the preservice teachers’ learning.

As a teacher educator committed to supporting teacher learning, I advocate for feedback
that helps preservice teachers build on their prior knowledge and skills, and helps them construct

their own understandings and practices. These types of learning opportunities are important
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because, as is the case with K-12 students, preservice teachers come to teacher education
programs with ideas about teaching that provide the basis of their practice as a teacher (Cross
2009, Lortie, 1975). Since these ideas of teaching serve as the foundation for their learning
experiences in the teacher education program, teacher educators need to provide learning
opportunities that build on and add to the preservice teachers’ prior ideas of teaching. However,
teacher educators have little guidance in how to make such opportunities possible. In comparison
to K-12 teachers who can find assistance in implementing instructional methods based on
constructivist theories of learning. teacher educators have little support in how to develop and
provide similar types of learning opportunities for their preservice teachers. In my own work as a
mathematics methods course instructor and university supervisor, I have experienced the
challenge of providing these kinds of learning opportunities for preservice teachers, and have
observed other teacher educators endure similar challenges. Therefore, in this article I share three
strategies that I have found to be helpful for providing feedback that helps preservice teachers
build on their prior knowledge and skills, and helps them construct their own understandings and
practices. I start by articulating what I mean by cooperating teacher feedback, and then use my
observations of cooperating teacher/preservice teacher pairings to elaborate on three strategies
that cooperating teachers can use when giving feedback to help preservice teachers build on and
construct their understandings of and practices of teaching.
What is Feedback and What Does it Mean for Cooperating Teachers
to Give Feedback to Preservice Teachers?

Using Hattie and Timperley’s (2007) definition of feedback, I consider CT feedback to be

any kind of information provided to PSTs regarding aspects of their understanding or

performance. In my observations of how cooperating teachers giving feedback to preservice
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teachers, I have found that cooperating teachers give feedback to preservice teachers throughout
the school day while engaging in a variety of “everyday” teaching activities together. These
teaching activities include planning and leading lessons, reflecting on instruction, assessing
student work, and communication with colleagues and parents. In addition, my observations
suggest that there are two phases entailed in the practice of giving feedback: (1) the preservice
teacher shares an understanding she has about teaching with the cooperating teacher, asks a
question about an understanding or practice to the cooperating teacher, or enacts a practice that
the cooperating teacher observes; and (2) the cooperating teacher provides information to the
preservice teacher about the understanding shared, question asked about an understanding or
practice, or practice observed (which may entail the teachers having a discussion or conversation
back and forth). For example, while planning a lesson together, the preservice teacher may ask
the cooperating teacher a question about the lesson, such as how the students had learned the
concept targeted in the lesson earlier in the year. In response to the question, the cooperating
teacher will give feedback that provides information answering the preservice teacher’s question.
Alternatively, during a lesson taught by the preservice teacher, the cooperating teacher may
notice that the preservice teacher did not do something correctly, such as position a piece of
paper on the document camera so that all of the students can see what is written on the paper.
The cooperating will then give feedback that provides information about how the preservice
teacher can correctly do the action.
Three Strategies that Cooperating Teachers Can Use When
Giving Feedback to Help Preservice Teachers Build on and Construct
Their Understandings and Practices of Teaching

Strategy 1: Set Goals Together for the Preservice Teacher’s Learning and Track Her
Efforts Toward Meeting Those Goals
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Ende (1983) and Hattie and Timperley (2007) write that an important part of giving
feedback is to have the teacher and learner set goals for the learner’s understanding and practice
which they can later refer back to and discuss in their feedback sessions. In the context of the
field placement, this means that, when first working together, the cooperating teacher and
preservice teacher should work together to set two or three goals for the preservice teacher’s
learning in the context of the field placement. The goals should help the preservice teacher over
the duration of the practicum develop understandings and practices to support students’ learning.
For example, the following two goals are ones that I have often set and have heard cooperating
teachers set with student teachers: (1) understand the “flow” of the lesson (i.e., how the lesson
introduction, activity, and summary work together to support students’ exploration and learning
of concepts); and (2) solicit participation from a variety of students in the class (in particular
those who are not the first to volunteer). When establishing the goals, the cooperating teacher
should talk with the preservice teacher about how the preservice teacher will better support the
students’ learning in meeting these goals, and what evidence the teachers will use to determine
whether or not and how the preservice teacher has “met” each goal.

Throughout the remainder of their time together, the teachers should periodically revisit
the goals in their feedback conversations to determine the ways in which and the extent to which
the preservice teacher is meeting them. During the feedback sessions, the cooperating teacher
should use the goals to gauge changes in the preservice teacher’s understanding and practice
(ideally their improvement), as well as to strategize what the preservice teacher can do in the
immediate future to continue working toward meeting the goals. For example, at a given point in
the semester, the preservice teacher may understand the sequence of class activities (e.g., warm-

up, lesson introduction, student work time, lesson summary, homework time) but not yet
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understand how to use the questions posed during the lesson introduction to facilitate the
students’ work on the problems during the student work time or to guide the discussion about the
content during the lesson summary. Therefore, the cooperating teacher can determine ways that
the preservice teacher can reference and revisit the questions posed during the lesson
introduction while facilitating the student work time and lesson summary.

Once the preservice teacher has “met” one of the goals, the teachers should work together
to set a new goal for the preservice teacher’s learning. Thus, the preservice teacher should
always have two or three larger goals that they are working to meet over an extended period of
time. This is not to say that the cooperating teacher cannot set short-term or lesson-specific goals
with the preservice teacher for the preservice teacher’s understanding and practice, but that the
preservice teacher should have a few goals related to promoting student learning and
understanding that will be challenging for her to meet (yet ultimately attainable).

Strategy 2: Create Opportunities for the Preservice Teacher to Contribute Her Ideas to the
Conversation

While working with cooperating teachers and researching how cooperating teachers give
feedback to preservice teachers, I have noticed that cooperating teachers give preservice teachers
feedback throughout the school day as the teachers engage in a variety of teaching activities. For
example, while planning a lesson, the preservice teacher might ask the cooperating teacher about
whether she has the correct understanding of the lesson’s objective, and the cooperating teacher
will tell the teacher whether or not she has the correct understanding. Alternatively, while
assessing student work together, the cooperating teacher might confirm that the preservice
teacher should give a certain number of points for one student’s answer to a particular problem.

I have observed that, as the teachers engage in their conversations during these teaching

activities, the cooperating teacher is more apt to share her ideas about teaching than the
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preservice teacher is. Having the cooperating teacher dominate the conversation is problematic
for two reasons. First, it limits the cooperating teacher’s ability to evaluate and build on the
preservice teacher’s prior understanding and practice since she does not have the opportunity to
evaluate what aspects of instruction the preservice teacher is focused on and attuned to. Second,
it limits the preservice teacher’s opportunity to construct her own understanding of her
instruction since she does not have the opportunity to articulate her ideas or to describe and
analyze aspects of the cooperating teacher’s and preservice teacher’s instruction.

One way that I have seen cooperating teachers provide opportunities for preservice
teachers to contribute their ideas to the teachers’ conversations is by encouraging the preservice
teacher to begin the conversation. The cooperating teacher can encourage the preservice teacher
to begin the conversation by asking questions that prompt the preservice teacher to share her
ideas first. One question that I commonly use to start my conversation with preservice teachers
is, “What are you thinking about?”. Ende (1983) also suggests asking the questions, “How did
you think the lesson went?”, “What went well?”, and “What needs improvement?” Another way
that I have seen cooperating teachers provide opportunities for preservice teachers to contribute
their ideas to the teachers’ conversations is by inviting the preservice teacher to share her ideas
about teaching before the CT indicates what she thinks. For example, when discussing what
questions the preservice teacher should ask in the lesson summary, the cooperating teacher can
ask the preservice teacher, “What questions do you think are important to highlight in the lesson
summary?”, in addition to “How will these questions help the students understand the content
objective of this lesson?” and “How will these questions help the students build on and

synthesize the knowledge and skills they gained while working on the problems?”
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Creating opportunities for preservice teachers to contribute their ideas to conversations
about teaching is particularly important in our age of mandated curricula in which teachers have
limited opportunities to generate their own lesson plans and instructional materials. While using
prescribed curricula is helpful for teachers in many ways, particularly given the increasing
demands on educators, it means that preservice teachers have few opportunities during their
practicum and/or student teaching experiences to construct their own understanding of what
content should be taught in lessons and units, and create lesson plans and activities that help
students learn and understand the content identified. Therefore, cooperating teachers can invite
preservice teachers to lead the lesson planning sessions and explain how the activities described
in the lesson plans provided will help students learn the specified content.

Strategy 3: Ask the Preservice Teacher to Identify Aspects of Her Teaching That She Can
Improve Upon and Strategies for Improving Those Aspects in the Desired Ways

In my analysis of the feedback that cooperating teachers give to preservice teachers
throughout the school day, I have found the cooperating teachers “tell” preservice teachers
information about the content, the students, the lessons, the school, and other such things. At
times, the cooperating teachers share this information in response to a question asked by the
preservice teachers, while at other times they simply feel inclined to provide the information to
the preservice teacher. This tendency for the cooperating teachers to “tell” is particularly
prevalent when they give feedback about “problematic” aspects of the preservice teachers’
instruction. In my observations, I have found that cooperating teachers often identify an aspect of
the preservice teacher’s instruction that they think is “problematic,” explain what is problematic
about that aspect, and make suggestions for what the preservice teacher can do to remedy the
problem identified. While the cooperating teachers often share information that helps the

preservice teachers address problematic aspects of their practices, the ways in which they share
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the information do not allow the preservice teachers to construct their own understandings and
practices.

One way that I have observed cooperating teachers “refrain” from telling is by providing
opportunities for the preservice teachers to identify and strategize how to address problematic
aspects of their instruction. The cooperating teacher can do this by asking the preservice teacher
questions such as, “What do you want to know (or do)?,” “What would be helpful for you to
understand (or do in practice)?”, “What is confusing for you (or hard for you to do) or do you not
understand (or not know how to do) now?”, and “How can you do find out about (or learn how to
do) the things you identified?” The cooperating teacher can also ask the preservice teacher to
identify resources that she (the preservice teacher) can use to evaluate and address the
problematic aspects of her instruction, and to describe how her students’ learning will benefit
from having her “fix” these aspects of her instruction. In having the preservice teacher identify
and strategize how to address problematic aspects of her instruction, the cooperating teacher
provides opportunities for the preservice teacher to construct her own understanding and practice
since it requires the preservice teacher to reflect on her own instruction and engage in problem-

identification and answer-seeking processes.

Conclusion
Having cooperating teachers use the strategies described above while giving feedback to
the preservice teachers may require the cooperating teachers to shift their approaches to
mentoring the preservice teachers. While research has indicated that many cooperating teachers
use mentoring approaches, such as the apprenticeship model, in which the cooperating teacher’s
primary role is to demonstrate correct ways of thinking about and enacting instruction (Borko &

Mayftield, 1995; Valencia, et al., 2009), using the mentoring practices described above requires
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the cooperating teachers to also act as a “reflective coach,” “critical friend,” and “co-enquirer”
(Brooks & Sikes, 1997). If we, as teacher educators, aim to provide learning opportunities for
preservice teachers that help them build on their existing knowledge and skills, and help them
construct their own new understandings and practices of teaching, then we need to modify the
ways in which we engage with them and engage them in learning. In doing so, we can help them
become educators capable of critiquing their own instruction, identifying aspects of their
teaching that they can improve upon, strategizing and implementing plans to improve in the

desired ways, and talking with others about their growth and learning.
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CONCLUSION:

WHERE TO FROM HERE?
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Coming out of this experience and process, I have found that my research interest
continues to be in understanding and describing the learning opportunities that CTs provide for
PSTs. I hope to extend this work in three main ways. The first way is by doing additional
analysis of my dissertation data. Over the past few months, I have become interested in
“temporal” aspects of CT feedback, specifically the content discussed during specific times of
the school day (e.g., instructional time versus planning-time periods versus time between class
periods versus time before or after school) or at particular points in the semester. When doing
this analysis, [ am interested in noting the times during the school day when CTs tend to give
feedback emphasizing content knowledge and pedagogical content knowledge, in order to
determine whether the reason past studies have not found that CTs emphasize these in pre- or
post-lesson conferences is because the CTs emphasize these aspects of teaching during other
conversations with the PSTs. I am also interested in understanding the order or sequence in
which the CTs discussed the various aspects of teaching with the PSTs and which aspects were
discussed more frequently or regularly than others. This analysis would help me confirm or
disconfirm the trends that I informally observed in the teachers’ conversations and interactions as
a university supervisor (as described in the introduction to this dissertation).

The second way I intend to extend this work is by conducting research that investigates
the learning opportunities that CTs provide as they enact other practices when working with
PSTs. These practices include modeling instruction for PSTs and planning lessons with PSTs. In
doing this work, I aim to understand the breadth of learning opportunities that CTs provide for
PSTs, in particular the aspects of the community of practice that they emphasize in only one or a
few of these learning opportunities as opposed to in multiple learning opportunities, and how

these opportunities potentially influence the PSTs’ learning. In addition, while it is important to
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make explicit the learning opportunities that PSTs have while in the field placement, it is also
necessary to examine what the PSTs actually learn while engaging in these learning
opportunities. Therefore, I additionally plan to examine what aspects of teaching the PSTs
“actually learn” from these learning opportunities.

My focus on understanding the learning opportunities provided by CTs extends to
understanding the learning opportunities provided by the other types of teacher educators who
work with PSTs. I am particularly intrigued by the multiple, and potentially conflicting,
communities of practice that preservice teachers are simultaneously inducted into as they work
with different teacher educators in the coursework and fieldwork components of preservice
teacher education programs. The questions, “How do PSTs synthesize commonalities or
reconcile differences across these multiple learning opportunities?” and “How can teacher
educators work individually and collectively to provide learning opportunities for PSTs that help
the PSTs develop a coherent understanding of teaching?” guide my future inquiry.

Finally, the third way I intend to extend this work is by working with CTs to support them in
their work with PSTs. My experiences working with CTs and PSTs as a university supervisor
and mathematics teacher education researcher have confirmed my love of and desire to work in
classrooms with teachers. I foresee working with teachers as an integral and central part of my
future work. In the near future, I can envision organizing professional development sessions for
CTs regarding how they can give feedback to PSTs. My general approach to working with
teachers is as a knowledgeable colleague as opposed to an “authority” or “expert.” Therefore,
while I anticipate sharing the findings of my dissertation research with them, I think they would
find it equally valuable to engage in conversations about (1) the aspects of teaching they

emphasize (and do not emphasize) when giving feedback and why they emphasize (or do not
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emphasize) those aspects; (2) how they think their feedback shapes their PSTs’ learning and how
that aligns with how they ideally want it to shape their PSTs’ learning; and (3) the approach they
take when giving feedback (and working with the PSTs in general) and how this approach allows
them to provide learning opportunities for the PSTs that reflect the way in which they think the
PSTs learn to teach. Ideally, I would like to develop a model that allows me to work closely with
CTs, which includes researching and providing professional development opportunities with and
for them. I continue to admire the wonderful work that CTs do with PSTs, and hope to

acknowledge, honor, and share their efforts on a wider scale in whatever way possible.



