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ABSTRACT

In some school settings, teachers are asked to teach courses utilizing textbooks
with different instructional designs and different expectations for teaching. For example,
for one class, teachers may be expected to teach from a subject-specific textbook with a
procedural orientation that lends itself to teacher lecture followed by student individual
practice. For another class, they may be asked to use an integrated textbook with a
conceptual orientation that lends itself to teacher facilitation of student investigation of
mathematics in small groups. In this dual role, teachers are influenced by the norms and
expectations in their textbooks. The results from this study provide insight into how these
teachers identify as participants within these dual-oriented communities.
An analysis of data from interviews, classroom observations, and teacher surveys
was used to describe teacher orientations to teaching and learning, teacher orientations to
the textbooks used for their Algebra I and Integrated I courses, and instructional
approaches across courses. Case studies of four teachers and a descriptive analysis of the
10 teachers, all of whom teach Algebra I and Integrated I courses, were used to explore
the professional identities of teachers in this somewhat unique situation.
Teacher orientations to teaching, learning, and the textbooks they use vary across
teachers. All 10 teachers purported to believe in the importance of students learning from
each other in groups; however, four teachers suggested that while group work is
important, teacher lecture is the best method for students to learn mathematics. These
stated orientations were observed in practice, with teachers typically having their students
work in small groups during Integrated I and typically presenting mathematical content
xiv

through teacher lecture in Algebra I. There are exceptions to this as two teachers did not
have their students work in groups in either course and one teacher had his students work
in groups in both courses.
The 10 study teachers generally liked both district-adopted textbooks. However,
conceptually oriented (CO) teachers tended to favor their Integrated I textbooks over their
Algebra I textbooks and procedurally oriented (PO) teachers tended to value their
Algebra I textbooks over their Integrated I textbooks. All the teachers favored skill
practice and procedural problems, finding the lack of those types of problems in the
Integrated I textbook to be a weakness. The CO teachers also desired contextually based
problems similar to those in their Integrated I textbooks for use in their Algebra I classes.
The orientations to textbooks were reflected in the fidelity with which teachers
used them. That is, teachers who favored their Algebra I textbooks, were more likely than
the other teachers to implement the content of their Algebra I textbooks in a manner
aligned with textbook author expectations. Similarly, teachers who favored their
Integrated I textbooks, were more likely than the other teachers to implement the content
of their Integrated I textbooks in a manner aligned with textbook author expectations
Despite their orientations, the 10 study teachers typically used instructional
practices aligned with the approach in their textbooks. That is, teachers used more lecture
and assigned more homework problems in Algebra I and used more small group work,
asked more high-level cognitive questions, asked for more student justification of
responses, and often used the graphing calculator as a tool for mathematical exploration
in their Integrated I classes.
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Chapter 1
INTRODUCTION

Mathematical literacy is a critical component of being a full participant in
American society (Kilpatrick, Swafford, & Findell, 2001). Historically, high school
mathematics has consisted of subject-specific coursework (e.g., Algebra I, Geometry,
Algebra II) aimed at preparing students for a “calculus-based post-secondary curriculum”
(Steen, 2007, p. 93). However, this mathematics course trajectory has not sufficiently
prepared many students for continued study of mathematics in college. Data from
international examinations such as the Trends in International Mathematics and Science
Study (TIMSS) and the Program for International Student Assessment (PISA)
demonstrate that U.S. students are not as well prepared in mathematics as students in
other countries, although an increasing number of U.S. high school students are studying
mathematics (Coble & Allen, 2005). Additionally, national examinations such as the
National Assessment of Educational Progress (NAEP) suggest some stagnation of the
educational system (Sowder, Wearne, Martin, & Strutchens, 2004).
As the needs of society change, so too do the requirements for college and work;
however, over the past 20 years, the changes to America’s high schools have been
insubstantial (Conklin, Currna, & Gandal, 2005). Policymakers, business leaders, and
educational leaders have called for educational improvements to meet the changing needs
of American society (e.g., Coble and Allen, 2005; Committee on Prospering in the Global
This work was supported in part by the National Science Foundation under grant number
REC-0532214. Any opinions, findings, and conclusions or recommendations expressed
are those of the author and do not necessarily reflect the views of the National Science
Foundation.
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Economy of the 21st Century, 2006; U.S. Department of Education, 2006). Educators are
responding with interventions to improve the quality of mathematics teaching and
learning at the high school level as a way of ensuring that America’s students are capable
of competing in a future dominated by mathematics- and science-oriented careers.
Included among these interventions are mathematics curricula developed from research
on how students learn.
Mathematics Education Reform in the United States
The quest to improve secondary school mathematics education is not new. In
1903, E. H. Moore, president of the American Mathematical Society, called for a
coherent high school mathematics curriculum that blended pure and applied mathematics,
moving away from a distinct mathematical course sequence, with each course organized
around a mathematical content strand (e.g., algebra, geometry), towards an integrated
mathematics course sequence, with blended mathematical content strands throughout the
course sequence (Moore, 1903). The impact of this call and the efforts of those who
agreed with Moore’s position had limited impact on the structure of high school
mathematics (Kilpatrick, 1997).
In the 1950s, concern over the poor preparation of high school students for
mathematical study at the collegiate level led to the reform movement known as “new
math” (Kilpatrick, 1997; Senk & Thompson 2003). Spurred by the launch of Sputnik, this
call for reform was marked by an emphasis on mathematics for high-achieving students
(Steen, 2007). Several sets of curriculum materials for advanced students built around
unifying mathematical concepts were published during this time (Kilpatrick). However,
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the abstract nature of the materials and lack of professional development for teachers led
to criticism from the public and some mathematicians (Fey & Graeber, 2003).
In 1983 the National Commission on Excellence in Education declared our
“nation at risk” (Gardener, et al., 1983), and once again, policymakers and business
leaders urged schools to improve for the sake of national security and economic growth.
Spurred by the social and political context of the time, a new wave of mathematics
reform emerged (McLeod, 2003), focusing on knowledge of science and mathematics as
a path to individual success and continued national prominence. As part of this reform
effort, leaders in mathematics education once again called for changes in high school
mathematics curriculum:
Current student needs in mathematics cannot be met without modifying
the very goals and nature of secondary school mathematics. Recent reports
confirm that the current curriculum needs overhauling rather than
adjustment, revolution rather than evolution. (Usiskin, 1985, p. 88)
In 1989, the National Council of Teachers of Mathematics (NCTM) published
the Curriculum and Evaluation Standards, which outlined a vision for school
mathematics for the 21st century promoting a core curriculum for all students as
preparation for life after high school. Developing mathematics with understanding
through connections, representations, problem solving, and modeling was a focus of the
Standards, which added content from statistics, probability, and discrete mathematics to
preexisting content strands (e.g., algebra, geometry). The National Science Foundation
(NSF) responded to the Standards with a call for proposals for curriculum materials
aligning with the NCTM Standards. As a result, five secondary mathematics curriculum
projects were funded (Dossey, 2007).
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The NSF-Funded High School Mathematics Curricula
The Standards proposed a core curriculum for all students emphasizing problem
solving, communication, reasoning, and connections (NCTM, 1989). Appreciating that
teachers needed a model of the Standards in practice, the NSF requested proposals for
material development that would aid in enactment of Standards-based instruction
(Bradley, 2007).
High school materials developed with NSF funding were required to be integrated
in nature, blending mathematical content strands across a three-year sequence of
mathematics courses (National Science Foundation, 1991). Other structural similarities
between the five funded curriculum programs included the incorporation of data analysis,
probability, and discrete mathematics as content components; use of technology to
support teaching and learning; and contextual problems bridging mathematics and
students’ lives (Hirsch, 2007). Some programs also included a fourth course intended for
college-bound students (e.g., Contemporary Mathematics in Context).
Increased Student Accountability
In-depth study of mathematics has not always been deemed necessary for all
students. The late 1920s through the 1960s saw an increase in the number of students
attending high school from less than three million to more than eight million students.
During this time, enrollment in mathematics courses increased; however, the level of
difficulty of the secondary mathematics courses being taken was not consistently high. In
fact, the increase in course-taking was generally attributed to greater enrollment in
general mathematics and intermediate algebra courses, not the taking of more rigorous
mathematics courses (Angus & Mirel, 2003). The trend in low expectations for student
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mathematics course-taking did not change over the next two decades. By the mid-1980s,
only nine states required students to have at least two credits of high school mathematics
for graduation (Blank & Langesen, 2005).
Minimum high school mathematics course requirements became more demanding
during the 1980s, and a steady increase in the offering and taking of high school
mathematics courses -- including more challenging mathematics courses above Algebra I
-- has continued over the past two decades. Policies related to mathematics course-taking
reflect these changes. In 2002, 18 states had policies regarding what mathematics courses
students were expected to take, with 16 states necessitating the passing of an algebra
course for students to receive a diploma and 11 states requiring a course above Algebra I
for graduation (Potts, Blank, & Williams, 2002). Currently, 24 states require high school
students to take three credits of high school mathematics, while 11 states require four
mathematics credits for high school graduation (Reys, Dingman, Nevels, & Teuscher,
2007). On average, high school graduates in 2004 earned 3.6 credits of mathematics
(Planty, Bozick, & Ingels, 2006).
The mathematics course a student takes his freshman year of high school sets the
route for high school mathematics course-taking, with the majority of students taking
Algebra I in grade 9 (Shettle, et al., 2007). Nineteen states currently require students to
pass an Algebra I course to receive a high school diploma (Reys, et al., 2007); however,
integrated mathematics courses are also being considered in the required list of courses
needed for graduation, with four states indicating Algebra I or Integrated Mathematics I
can be used interchangeably to meet graduation requirements (Reys, et al.).
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Reorganization of the High School Mathematics Curriculum
Harkening back to E.H. Moore’s call for a unified curricula, many curriculum
developers have published materials labeled as “integrated,” bringing together topics
from different mathematical content strands in various ways, including
(1) using unifying concepts; (2) merging different areas of mathematics
into broader areas; (3) removing distinctions entirely between areas of
mathematics; (4) teaching different strands of mathematics each year; and
(5) interdisciplinary integration of mathematics with other subjects.
(Usiskin, 2003, p. 16)
Educators, policymakers, and the general public disagree as to which curriculum
type -- subject-specific or integrated -- is “best” for students. On one side of the debate
are traditionalists, urging educators to leave the structure of high school mathematics
courses unchanged, offering separate courses on algebra, geometry, and statistics (e.g.,
Wu, 1997). On the other side of the debate are reformers, supporting the integration of
mathematical content strands within and across the courses comprising high school
mathematics (e.g., Boaler, 2002).
Some school districts across the country offer both subject-specific and integrated
mathematics course sequences as parallel options for high school students. That is, in
some schools students are offered their choice of two mathematical “paths” -- a series of
subject-specific courses (e.g., Algebra I, Geometry, Algebra II) or a series of integrated
courses (e.g., Integrated Mathematics I, Integrated Mathematics II, Integrated
Mathematics III).
Researcher Background
Before continuing, I would like to address my own use of and considerations
regarding mathematics curriculum materials. My teaching experience consists of six
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years of high school mathematics teaching, one full year as a university mathematics
instructor, and one semester as instructor of a mathematics education course during
graduate school. For five years I taught mathematics in a rural school district, instructing
introductory secondary mathematics courses (Fundamentals of Mathematics, Introduction
to Algebra, Integrated Mathematics I and II, and Algebra I), as well as a course
specifically designed to prepare students for the state assessment.

My sixth year

teaching, I taught Pre-Algebra, Algebra I, and Algebra II in an urban setting. I found that
teaching the students in these courses was challenging and was often constrained by the
resources to which I had access, including the textbook materials.
As a former high school mathematics teacher, I have taught from many
commercially published curriculum materials, which I continually adapted to meet what I
perceived to be the needs of my students. The textbooks the first district in which I taught
provided for use in my classroom were of varied content designs. That is, some textbooks
were subject-specific and others integrated. During instruction, I relied on my knowledge
of mathematics content along with the curriculum materials to construct the curriculum
enacted in my classroom.
The charter school at which I taught provided Contemporary Mathematics Project
(CMP) grade 8 materials for me to use to instruct my Pre-Algebra course. I struggled
with this assignment, as I understood that the textbooks were not meant for use in this
manner. To meet the learning goals of the course and overcome some of the deficits in
my students’ prerequisite knowledge for the course, I would use the CMP materials to
introduce ideas to my students and supplement with outside materials for continued
practice. At the time, I did not fully understand the philosophy underlying the
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development of the materials and did my best to utilize them in the manner I believed to
best meet the needs of my students.
My experiences in graduate school have given me access to classrooms in which
subject-specific and integrated textbooks are used. I do not claim either course option is
best. Rather, different textbooks provide alternative instructional options that meet
different instructional goals. Additionally, a textbook is only as good as the ways in
which a teacher implements it.
Conceptual Framework
Teachers teaching from textbooks with different instructional designs are
members of multiple communities of practice, including the community of teachers
teaching from each textbook and the community of all mathematics teachers.
Additionally, their practice is situated within a local context. Through their interaction
within each community and their various Discourses, they develop ways of acting and
being mathematics teachers (Gee, 1999; Wenger, 1998).
Identity is, in the biggest sense, the who-we-are that develops in our own
minds and in the minds of others as we interact. It includes our knowledge
and experiences, but also our perceptions of ourselves (i.e., our values,
beliefs, desires, motivations, and self-identifications), others’ perceptions
of us, our perceptions of others, and our perceptions of others’ perceptions
of us that develop as we participate in communities with one another. As
such, our identities exist not only within ourselves, but are also strung
across a continuum between ourselves and others. They are defined as we
interact with others and react or reformulate our participation in response
to others’ reactions to us. (Bohl & Van Zoest, 2002, p. 3)
In her study of science teachers, Helms (1998) developed a model of teacher
identity formation (see Figure 1), noting that teachers actively construct a two-way
relationship between the subject matter that they teach and other aspects of their lives.
Her model connects the “personal dimensions of identity” with “how a sense of
8

becoming lends connectivity to our actions, beliefs, values, and our sense of what others
expect from us” (p. 831) (see Figure 1).
Helms (1998) argued that the four main components -- values and beliefs; others’
expectations; actions; and vision of future self -- form a teachers’ sense of self, or
identity. The thickness of the arrows in her model suggests the strength of the
relationship between the components. All of the components flow through values and
beliefs, although the relationship designated by the arrows may indicate that the
components support one another or that they challenge one another.

Figure 1: Helms’ Model of Teacher Identity Construction

Future Self/
Society
Sense of
Self
Values
&
Beliefs

Actions

Others’
Expectations

Experience/ Culture/ Society
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Helm’s (1998) model suggests the complexity of the various relationships
associated with teacher identity. I have adapted Helm’s model to examine particular
facets of teacher identity (see Figure 2).

Figure 2: Bowzer Adapted Model of Teacher Identity Construction

Orientations
Sense of
Self

Outside
Influences

Instructional
Practices

Context

In the adapted model, how a teacher envisioned himself or herself in the future
was not included, as the current study was primarily concerned with teachers’ perceived
constraints, instruction, and views/perspectives/beliefs in the present and not with how
they saw them changing in the future. Additional changes were made to Helms’ model to
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meet the needs of my study. Values and beliefs were re-characterized as orientations in a
way that expanded what could be considered to include a broader range of ideas, such as
teacher perspectives and dispositions (Remillard and Bryans, 2004). Actions were renamed instructional practices to look more specifically at teacher actions within the
classroom setting. Lastly, others’ expectations were reconstructed as outside influences to
include, along with the impact of others, the effect of policies such as high stakes testing
on teacher sense of self.
I continue with a discussion of the components of the adapted model: (a)
orientations; (b) instructional practices; (c) outside influences. Taken together, these
components help form a teacher’s identity, or sense of self, within a given context
(Helms, 1998).
Orientations
Teachers’ orientations impact how they use the textbooks they have been asked to
use and the instructional practices they employ. Remillard and Bryans (2004) define
orientations as
a set of perspectives and dispositions about mathematics teaching,
learning, and curriculum that together influence how a teacher engages
and interacts with a particular set of curriculum materials and
consequently the curriculum enacted in the classroom and the subsequent
opportunities for student and teacher learning. (p. 364)
Considering this definition, a given teacher’s orientations can be described as the set of
perspectives and beliefs through which he or she approaches the teaching and learning of
mathematics and the use of curriculum materials.
Values and beliefs are at the heart of Helm’s (1998) model. All other aspects of
identity formation flow through this component. “Beliefs include values and conceptions
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founded on values, and provide justifications for action in particular ways in response to
particular types of knowledge in given situations” (Bohl & Van Zoest, 2002, p. 4). While
teacher actions do not always coincide with stated beliefs (Cooney, 1985), beliefs serve
as a filter through which teachers negotiate their practice (Cohen & Ball, 1990).
Likewise, teacher use of textbooks is negotiated through values and beliefs (Remillard,
1999), providing additional focus for this component of the model.
Instructional Practices
Actions are important in that who we become as individuals is a result of what we
do (Greene, 1991). Teacher actions include their classroom practice, the “what” of
instruction along with the “why” of instruction, and the teachers’ subsequent reflections
(Simon, Tzur, Heinz, & Kinzel, 2000 p. 581). However, teacher “actions are mediated by
the structural elements of their setting such as the resources available to them, the norms
of their school, and externally mandated policies” (Lasky, 2005, p. 901).
A teacher’s identity is weakly defined by the practices he or she employs,
although individual actions strongly influence the teacher’s practice. “When action is
given analytic priority, human beings are viewed as coming into contact with, and
creating, their surroundings as well as themselves through the actions in which they
engage” (Wertsch, 1991, p. 8). Although teacher actions impact who a teacher is, teacher
practice may or may not reflect teacher stated beliefs (Cooney, 1985), leading this to be a
weak link in the model. However, understanding who a teacher is necessitates
understanding what they do and how they view what they do -- their sense of self.
The double arrow in the model between orientations and instructional practices
reflects the dual relationship between the two components. While teacher orientations are
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not always clearly or faithfully depicted through teacher practice, they do influence the
role a teacher plays in his or her classroom (Ernest, 1989). Additionally, experiences
teaching and using textbooks can influence teachers’ orientations (Remillard & Bryans,
2004).
Outside Influences
Teachers work in an environment in which constraints are placed on them by
outside figures. Policy sent from policy makers, the expectations of parents, and the
needs of students create an environment in which teachers must constantly mediate their
participation with, acceptance of, or rejection of individuals and expectations (DinizPereira, 2003). Multiple expectations are another terrain for teachers to negotiate in the
process of formulating their identities.
The double arrow in the model between outside influences and orientations
reflects the dual relationship between the two components. The arrow from outside
influences to orientations reflects the impact that others’ expectations and mandated
policies have on how teachers view teaching and learning, can be considered to be
comparable to that the influence that the “policy” of textbooks has on teacher orientations
(Remillard & Bryans, 2004). The smaller arrow from orientations to outside influences
reflects the limited influence that teachers’ views may have on those others. For example,
through transfer of beliefs from teachers to students to parents or through participation in
community groups, teachers have an influence, if only a small one, on those around them,
which in turn may impact what those individuals expect from them.
The double arrow in the model between outside influences and instructional
practices also reflects the dual relationship between the two components. The larger
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arrow from outside influences to instructional practices reflects the large impact of
external factors such as administrative assignments and testing policies on teacher
practice (Achinstein, Ogawa, & Speiglman, 2004; Remillard, 1992). The smaller arrow
from instructional practices to outside influences reflects the limited but possible impact
of teacher practice on others’ perceptions, and thereby, their expectations.
Additionally, the evolution of teacher identity is contextually bound, including the
context in which teaching occurs. “The structure and culture of schools have been some
of the most powerful factors which have shaped teachers’ identity” (Diniz-Pereira, 2003,
p. 3). Wertsch (1985), discussing the work of Vygotsky, stated that one must understand
the cultural context within which an individual resides before one can understand the
individual. “Building an identity consists of negotiating the meanings of our experience
of membership in social communities” (Wenger, 1998, p. 145).
Teacher Sense of Self
Individual identity is forever changing as interactions are negotiated with others
within various contexts (MacLure, 1993). As teachers negotiate their roles in a learning
community, they formulate a conception of who they are and what direction they want
their lives to take (Helms, 1998). Wenger (1998) suggested that “we define who we are
by where we have been and where we are going” (p. 149). Understanding how teachers
wish to use curricula as compared to how they currently use curricula is important in
gaining insight into how they are negotiating their roles as curriculum implementers.
Statement of the Problem
The current mathematical preparation of our nation’s students is not producing the
results national leaders and employers would like to see. Performance on national and
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international examinations of mathematical knowledge suggests that changes need to be
made to improve student learning. The development of new mathematics textbooks
provides more instructional options; however, as we increase options for students, we
also increase the demands placed upon teachers.
In some school settings, teachers are asked to teach courses utilizing textbooks
with different instructional designs, designs that lend themselves to the use of varied
instructional practices. More specifically, some teachers are being asked to teach from a
subject-specific textbook, which lends itself to a teacher-directed instructional approach,
and also from an integrated textbook, which lends itself to a student-centered
instructional approach. As participants in the community of users of subject-specific
mathematics textbooks, the community of users of integrated mathematics textbooks, and
the entire community of mathematics teachers, these teachers are impacted by the norms
of each of the communities in which they participate (Wenger, 1998). Little research has
been conducted on how these teachers identify as participants within these communities.
The norms of the community of teachers teaching from a subject-specific
textbook and the norms of the community of teachers teaching from an integrated
textbook are different. Traditionally, non-NSF funded subject-specific textbooks are
procedurally oriented and lend themselves to presentation of mathematics content with
student practice of content similar to the content demonstrated by the teacher (Romberg
& Kaput, 1999). Integrated textbooks funded by the NSF have a conceptual orientation
and are intended to engage students in collaborative development of the mathematical
ideas embodied within the exercises within the textbook (e.g., Coxford, et al., 2003).
These differences causes teachers who are members of both communities to struggle with
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competing orientations, asking them to negotiate their own with those of the two
textbooks.
In this study, I examine how teachers teaching from textbooks with different
instructional designs negotiate their role as curriculum implementers in light of the
differences in the textbooks from which they have been asked to teach. In examining this,
I will address the following questions:
1. What are the orientations towards teaching and learning mathematics of
teachers who teach from textbooks with different instructional designs?
2. What are these teachers’ orientations to the specific textbooks they have been
asked to use?
3. How are these teachers’ orientations reflected during instruction?
4. What contextual factors influence these teachers’ orientations toward and uses
of textbooks?
5. How does teaching from two textbooks with different instructional designs
influence teacher instructional practices?
Definition of Terms
Curriculum Materials. Publisher-developed teacher and student textbooks and the
auxiliary materials that accompany them (National Research Council, 2004).
Auxiliary Materials. Supplemental materials that accompany publisher-developed
teacher and student textbooks that may serve as a resource for the teacher during
instruction.
Subject-specific Textbooks. Commercially published textbooks that introduce content as
discrete mathematical subjects (e.g., Algebra I, Geometry, Algebra II). This study
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focuses on subject-specific Algebra I textbooks from the following publishers:
Glencoe; McDougal Littell; Prentice Hall; and Holt, Rinehart, and Winston.
Integrated Textbooks. Textbooks that integrate mathematical content strands throughout
each course. This study focuses on the Core-Plus Mathematics Program, a series
of four courses based on the philosophy of teaching and learning outlined in the
NCTM Standards through an integration of content from the following
mathematical strands: (a) algebra and functions; (b) geometry and trigonometry;
(c) statistics and probability; and (d) discrete mathematics (Coxford, et al., 2001).
Orientations.

“A set of perspectives and dispositions about mathematics teaching,

learning, and curriculum that together influence how a teacher engages and
interacts with a particular set of curriculum materials and consequently the
curriculum enacted in the classroom and the subsequent opportunities for student
and teacher learning” (Remillard & Bryans, 2004, p. 364).
Faithful Implementation. The National Research Council (NRC) panel examining K-12
mathematics evaluations (2004)

defined

a faithful

implementation,

or

implementation fidelity, as “ a measure of the basic extent of use of the curricular
materials” (p. 114). The more closely the enactment of curriculum by the
classroom teacher aligns with the content and philosophy of the curriculum
materials, the more faithful the implementation.
Teacher Identity. A teacher’s professional identity consists of the norms and values that
comprise his or her philosophy of teaching and learning together with his or her
role in those actions (Mitchell, 1997). By participation in various communities,
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teachers form knowledge that helps shape who they are as individuals (Lave &
Wenger, 1991), which in turn influences their classroom practice (Helms, 1998).
Conceptual Orientation. Orientation to mathematics teaching and learning that focuses
on the development of the mathematical ideas that underlie the solution to a given
mathematical problem (Thompson, Philipp, Thompson, & Boyd, 1994).
Procedural Orientation. Orientation to mathematics teaching and learning that focuses
on the method used for obtaining the solution to a mathematical problem
(Thompson, et al., 1994).
State Mathematics Curriculum Frameworks. Documents developed at the state level
specifying the mathematics content students are expected to learn and providing
direction to teachers regarding content to be taught either at a specific grade level
or within a grade band (Reys, Dingman, Sutter, Teuscher, 2005).
Significance of the Study
As education in our public schools is increasingly a matter of public concern
(Dossey, 2007), conducting and disseminating research regarding curriculum use is
critical. Changes in educational practices, including the use of multiple mathematics
programs within the same school, are often a political decision. However, these changes
have longstanding effects on teachers whose professionalism can be challenged by topdown political decisions (Volkmann & Anderson, 1998).
Political decisions regarding education also have an impact on teacher practice
(Cohen & Ball, 1990). As teachers negotiate curricular policy with their beliefs about
teaching and learning, understanding the impact of curricular decisions on teacher
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practice becomes increasingly important as well. Therefore, the results of this study have
implications politically and for educational practice and preparation.
Political Significance
Concerns over the lack of mathematical preparedness of our nation’s students
have prompted policymakers to develop guidelines for the selection and development of
curriculum materials as well as curricular opportunities students are offered in K-12
mathematics. Presently, there is a push for more research to support the use of
mathematics curriculum materials (Ferrini-Mundy & Floden, 2007); however the current
research base is limited.
While examining the effectiveness of mathematics curricula receives national
focus (NRC, 2004), policymakers continue to make decisions regarding education
without examination of the classroom practices they affect (Stigler & Hiebert, 1999). By
assigning courses to teachers with differing structures and orientations, administrators are
placing teachers in contexts where they may have to negotiate competing curricular
philosophies as well as their own philosophies with that of the curriculum -- whether or
not they are aware such negotiation is occurring. By examining the impact of assigning
textbooks to teachers -- specifically textbooks with different instructional designs -- we
can better understand the role these policies play in instruction and the consequences of
educational policies -- both intended and unintended (Smith, 2004).
Significance for Students and Teachers
Examining the instructional practices utilized by teachers helps us understand the
kind of learning opportunities students experience. Considering the negotiation between a
teacher’s orientations and the goals of the textbooks he or she uses allows us to explore
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some of the issues teachers face when teaching. Furthermore, this research may provide
useful data with regards to Bledsoe’s (2002) conclusions that student participation in
conceptually oriented classrooms provides greater opportunities for student advancement
of knowledge than they would have in procedurally oriented classrooms.
Significance for Teacher Educators
Understanding how teachers function in the classroom can inform teacher
education practices. Furthermore, gaining insight into the relationship between the
teacher and the curriculum can help teacher educators prepare new teachers to use
curriculum materials. As Simon, Tzur, Heinz, and Kinzel (2000) stated,
An understanding of the perspectives teachers hold while they struggle to
participate effectively in reforming mathematics teaching can contribute to
mathematics educators’ efforts to work more effectively with teachers in
transition… teachers whose practices have changed or are changing as a
result of participation in current mathematics education reform. (p. 579)
Identifying ways in which teachers interact with curricula may provide greater insight in
to how best to prepare future teachers.
Significance for Curriculum Developers
Part of the teaching process is interplay between the teacher and the curriculum
materials (Remillard & Bryans, 2004). “[U]nderstanding what teachers, both as teachers
and learners of mathematics, bring to this interaction is at least as important as what is
contained within the curriculum” (Drake & Sherin, 2006, p. 154). Having access to this
relationship provides information to curriculum developers that “should inform the
design of curriculum materials intended to foster pedagogical change” (Remillard, 1999,
p. 318). Likewise, it can provide insight into the development of curricula reflective of
the policies currently governing educational reform.

20

Summary
To achieve the end goal of improving student learning, researchers need to
examine the classroom environment in which the learning occurs (Hiebert, et al., 2003);
however, what occurs in a teacher’s classroom only gives us a partial picture of who the
teacher is and how he or she negotiates his or her role as mathematics teacher. To gain a
deeper perspective, researchers must examine other factors influencing practice,
including teacher orientations, outside influences, and the context in which the teaching
occurs.
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Chapter 2
REVIEW OF LITERATURE

The notion that individuals develop a sense of who they are through their lived
experiences is not new. Although the literature on identity is broad, this literature review
focuses on the research related to teacher identity. I begin with a discussion of the
literature relative to practicing teachers and continue with a discussion of teacher
orientations, of which the beliefs component is considered by some to be the heart of
teacher identity (e.g. Helms, 1998). I also include a discussion of pertinent research on
teacher instructional practices and outside influences on teacher practice.
The Complex Nature of Identity
Sfard and Prusak (2005) define identity as collections of narratives told by an
individual to a third party about themselves, by a third party to an individual about the
individual, or about an individual by a third party to a third party. According to Holland,
Lachiotte Jr., Skinner, and Cain (1998),
People tell others who they are, but even more important, they tell
themselves and then try to act as though they are who they say they are.
These self-understandings, especially those with strong emotional
resonance for the teller, are what we refer to as identities. (p. 3)
Other researchers hold that while narratives add a discursive component
fundamental to the observed experiences, they do not transcend the observed experience
(Wenger, 1998). Accordingly, identities are a lived experience, a continual process and
should be explored within the social contexts in which they develop and change (Holland,
et al., 1998), by observation and through discourse.

22

Goffman (1967) posited that individuals act in certain instances to save face. That
is, individuals project who they wish to be to others. This projection may or may not
coincide with who they really are. To gain access to the true nature of a person -- their
attitudes, beliefs, and emotions -- one must pay careful attention to the discourse they use
and “what appears to be involuntary expressive behavior” (Goffman, 1959, p. 2).
Considering two types of human communication -- those “expressed” and those “given
off” (1959, p. 4) -- Goffman concerned himself more with those given off -- the nonverbal cues that give insight into one’s identity.
An individual interacting with others can be likened to a performer acting out a
role for an audience (Goffman, 1967). “When an actor takes on an established social role,
usually he finds that a particular front has already been established for it” (Goffman,
1959, p. 27). That is, there are particular ways of acting within pre-established roles,
whether imparted as expectations from others or inclusive of the role established by other
performers (Sachs, 2001). While this does not preclude actions outside of those
prescribed, it does hold that the performer will tend to enact those actions that exemplify
the standards of the culture in which he or she is performing and omit actions which do
not align to those standards (Goffman, 1959).
Discourses can be described to be the setting in which a given performance
occurs. Gee (1999) considered “Discourses” to be the integration of language-in-use -- or
discourse -- with “ways of acting, interacting, feeling, believing, valuing” and using
various cultural tools (p. 7). The non-discursive items (e.g., values and beliefs) combine
to form one’s identities within the communities in which he or she participates.
Individuals participate in multiple communities -- or Discourses -- (e.g., those associated
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with their life at work, at home, or culture) as they move between the various settings in
which they perform.
Professional Identity
A teacher’s professional identity consists of his or her norms and values about
teaching and learning together with his or her role in the actions (Mitchell, 1997). This
identity is established through participation in multiple contexts, with the teaching
discipline at its center (Talbert, 1995). Helms’ (1998) research takes these ideas further
by connecting professional identity to personal identity. That is, she suggests that a
teacher’s professional view of subject matter is intricately linked to how he or she
perceives himself or herself as a teacher of the content as well as his or her individual
place in society.
Other studies have examined the relationship between professional identity and
personal identity. For example, Pajak and Blase (1989) conducted a study using survey
data and a grounded theory approach to formulate a list of 13 personal factors (e.g.,
marriage, interests, spiritual beliefs) that impacted teacher job performance. The 200
participants indicated that the personal factors they gave tended to impact their lives
positively 71% of the time.
Volkmann and Anderson (1998) examined a beginning teacher’s journal to
determine how she created her identity as a science teacher. Using Goffman’s
performance theory as a lens through which to examine the teacher’s words, the
researchers explored her teaching experiences to uncover dilemmas she faced and ways
in which balancing her personal identity with her role as teacher helped her resolve the
dilemmas. The issues that surfaced the most in her journal were related to transitioning
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from student to adult, the struggle between caring and commanding respect, and
confidence in subject matter knowledge. The results suggested the teacher possessed
conflicting and changing identities as she negotiated her role as teacher.
Multiple Identities
An individual’s identity is formed through participation in communities of
practice (Wenger, McDermott, & Snyder, 2002) -- or Discourses (Gee, 1999). Through
their participation, individuals gain knowledge and the ability to become active members
in each community. Being a mathematics teacher involves taking on the label
“mathematics teacher” as well as engaging in practices that are mutually engaged in by
members of the community of mathematics teachers (Wenger, 1998). However,
mathematics teachers are members of communities other than the community consisting
of all mathematics teachers. They are also members of communities established at home,
within the social organizations in which they participate, and within the larger
community of educators. Every individual has an evolving identity within a given
context; therefore, everyone has multiple identities stemming from participation in
multiple communities of practice (Gee, 2001), through which teachers gain knowledge
that informs their actions in every community in which they participate.
Participation may cause conflicts as teachers are forced to negotiate their
multimembership in multiple communities (Wenger, 1998). Wenger suggested that
“different ways of engaging in practice may reflect different forms of individuality” and
that “different forms of accountability may call for different responses to the same
circumstances” (p. 160). That is, teacher practice and outside expectations impact teacher
identity formation.
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Teacher identity is linked to teacher “interpretation of and responses to imposed
change” (Vulliamy, Kimonen, Nevalainen, & Webb, 1997, p. 113), which may not
always be positive. Ball (1990) indicated that imposed changes may cause individuals to
become closed-minded, refusing to look beyond what they think they know, and exuding
negative attitudes. This can have a negative impact on curriculum use when reform calls
for teachers to use curriculum whose faithful implementation requires a change in
instructional practices.
Reform and Identity
Reform initiatives are often a focus of literature on teacher identity (Sachs, 2001).
One example is a case of teachers in Canada faced with reform efforts that forced them to
negotiate familiar practices with new ones (Delhi & Fumia, 2002). The authors
interviewed teachers faced with what the authors viewed as contradictory educational
reform policies to garner insight into teacher perceptions of the influences of reform on
their practice. Delhi and Fumia argued that reform initiatives provided a context for
teacher identity development as teachers encountered policies and varying ideas about
teaching and learning. While this study was situated within a Canadian policy context,
the issues are not foreign to U.S. teachers. The authors contended that neoliberal
governance led to teacher accountability systems that forced teachers to change their
daily teacher actions -- a complaint commonly heard from U.S. teachers regarding
policies such as No Child Left Behind.
The teachers in Delhi and Fumia’s (2002) study felt dissatisfied with reform
efforts, although these efforts still impacted who they were as teachers. Some teachers
felt isolated, struggling individually to deal with the demands of teaching in a reform
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context where they were exposed to multiple and contradictory rhetoric from political
leaders regarding their roles as professional educators. The multiple and contradictory
policies required teachers to negotiate “conflicting and increasing expectations” (Delhi &
Fumia, p. 12). Their identities -- that is, the teachers’ identification of their actions and
their “’sense of self’ in relation” to their actions -- were impacted by the expectations of
the new curriculum policy (Delhi & Fumia, p. 3).
In another Canadian study, the researcher used surveys and interviews to explore
the development of four secondary teachers’ professional identities (Lasky, 2005). The
teachers in this study entered the teaching profession with a set of values and beliefs
shared by the majority of their peers. The reform policies put in place after they began
teaching created internal conflicts as the new policies ran counter to teacher values and
beliefs. The teachers’ “notions of identity were inextricably interlaced with their beliefs
about the right ways to be a teacher, and the purposes of schooling” (Lasky, p. 913). They
began to feel less successful as teachers due to changes in their performance caused by
external pressures, which in turn caused feelings of inadequacy, negatively impacting
their identity.
Research suggests that teachers do not respond to policies in the same way (Delhi
& Fumia, 2005; Sloan, 2006). Using data from classroom observations and interviews,
Sloan presented cases of three elementary school teachers who experienced and reacted
differently to reform policies. One teacher viewed herself as a professional whose
identity as a teacher was defined by following the rules of her profession reflected in her
hard work and diligence, which were more important to her than test scores. Another
teacher took an opposite view. He valued his teaching role as an entertainer, rejecting
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professional responsibilities if they got in the way of establishing a “fun” environment in
his classroom.
In each case, the individual’s identification as a teacher -- what he or she viewed
to be his or her role in the classroom -- impacted how accountability policies were
translated into classroom practice. Both teachers limited the impact of outside influences
such as testing policies on their practice. However, while the first teacher’s professional
practice was not viewed negatively by administration, the second teacher’s identity as an
entertainer led to the assignment of another teacher to his classroom to help better prepare
students for large-scale assessments (Sloan, 2006).
Fractured Communities and Multiple Perspectives
Not all individuals within the same community of practice share a common
identity. Wenger (1998) stated, “Our membership in any community of practice is only a
part of our identity” (p. 158). As mentioned previously, inclusion in multiple
communities of practice necessitates a negotiation of identity as one moves between
communities. However, some researchers argue that participation within the community
of educators leads to a fractured community consisting of individuals concerned with
their individual roles within the classroom setting, as opposed to group members working
cohesively (Mitchell, 1997). Mitchell’s examination of eight classroom teachers, each
with at least 25 years teaching experience, suggested that teachers do not always share a
professional identity. Their beliefs about the teaching profession do not always coincide,
with teachers expressing differences in orientations to teaching and learning, dedication
to the craft, and professional preparation, leading to a failure of teachers within a
community to work together. Others have argued from literature on teacher identity and
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socialization that teaching constraints promote individualism over collaboration. That is,
requirements placed on teachers lead them to adopt individualistic activities as a method
of dealing with heavy demands (Diniz-Pereira, 2003).
Researchers have used multiple methods to gain access to teachers’ identity.
Cuban’s (1993) historical examination of factors that pedagogically constrain teachers
found that secondary school teachers utilized a similar set of instructional practices,
which changed very little over the course of 100 years. Mitchell’s (1997) work followed
Cuban’s and used interviews to garner information on teacher identity and its role in
preventing teachers from participation in professional collaboration.
Various theoretical perspectives have also been used to examine teacher identity.
Avery (2001) used a sociocultural lens to examine how teachers’ participation in
communities of practice influenced their classroom practice, more specifically examining
how their role as curriculum users and makers influenced their classroom culture. In
contrast, Zembylas (2003a; 2003b; 2005) used a poststructural lens to examine the role of
emotion in identity formation. The focus on power and resistance in the poststructural
literature reflects the issue of teacher identity in the context of reform discussed earlier.
Alternatively, Lasky (2005) used a sociocultural lens to examine teacher agency in a
reform context, suggesting that multiple lenses can be used to examine the same factors
influencing teacher identity development.
Varghese, Morgan, Johnston, and Johnson (2005) sought to exemplify the
complexities of researching teacher identity by outlining three studies each utilizing a
different perspective: social identity, sociocultural, and poststructural. In doing so, they
outline three themes common in research on language teacher identity: (1) Identity as
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multiple, shifting, and in conflict; (2) Identity as crucially related to social, cultural, and
political context; and (3) Identity being constructed, maintained, and negotiated primarily
through discourse, drawing connections between each theory and one or more themes (p.
35). Their discussion of the literature suggests a blending of theoretical perspectives is
necessary to form a more complete picture of teacher identity:
Our work needs to take account of the way teachers’ identities are
discursively constructed, but it must also recognize the real social
pressures being brought to bear on the teachers themselves. It must be able
to capture the social and institutional settings in which identities are
formed, but it must also acknowledge the effect of such processes on
individual minds. (Varghese, et al., p. 40)
Other researchers have also suggested the use of multiple methods to gain access
to observable behaviors along with the beliefs and values that go unseen and that may
influence teacher behaviors (Hoffman, 1998). These behaviors, values, and beliefs as
they relate to mathematics and instruction constitute teacher orientations to teaching and
learning. I continue with a discussion of the relevant literature on teacher orientations.
Teacher Orientations
Teachers’ orientations impact the instructional practices they employ. Through
them, teachers can negotiate their practice in a given teaching context (Cheung, 2000).
Additionally, teachers filter curriculum materials through their “perspectives and
dispositions about mathematics teaching, learning, and curriculum” when presenting
content to their students (Remillard & Bryans, 2004).
Educational researchers have used orientations to gain access to teachers’
knowledge and beliefs about teaching and learning (Friedrichsen & Dana, 2003;
Thompson, et al., 1994; Volkmann, Abell, & Zgagacz, 2005) and their beliefs about
curriculum (Cheung & Ng, 2000; Ponte, Matos, Guimearães, Leal, & Canavarro, 1994;
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Remillard & Bryans, 2004). They have also examined the relationships between different
teacher orientations (Cheung, 2000) and orientations and classroom practice (Skott,
2001).
Researchers examining teaching, learning, and curriculum have described and
classified teacher orientations. In mathematics education, Thompson, et al. (1994)
discussed three orientations to mathematics teaching: calculational, conceptual, and
computational. Calculationally oriented teachers are procedurally-focused. These
teachers may not view mathematics as purely computational; however, their instructional
focus is the method for obtaining a solution. In contrast, conceptually oriented teachers’
instruction focuses on the development of the mathematical ideas that underlie the
solution to a given mathematical problem. Their questions to students tend to focus on
developing meaning for a mathematical situation apart from the calculations or other
procedures necessary to arrive at the solution. Lastly, Thompson, et al. include in their
discussion a footnote regarding computationally oriented teachers who see mathematics
as computing without a context and without justifications or reasoning for the
computations used to solve a problem.
Teacher orientations influence the ways in which they use their district-adopted
textbooks. This is reflected in Remillard and Bryans’ (2004) research examining teacher
use of an NSF-funded elementary curriculum. Their results suggest that teachers’
orientations towards textbooks impact their use of textbooks more than their orientations
to teaching and learning. That is, teachers’ implementation of the same textbook will look
similar when they share a common perspective on the textbook, no matter their
perspectives on teaching and learning.
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The term “orientations” is not used explicitly in all research related to teachers
perspectives and dispositions about mathematics teaching and learning; however, studies
examining teachers’ visions regarding mathematics and instruction can be included when
beliefs and practice are considered together. An example of this is Skott’s (2001)
examination of the relationship between teacher views on mathematics, school
mathematics, and the teaching and learning of school mathematics -- what he termed
“school mathematics images (SMIs)” -- and a novice teacher’s developing practice. Skott
found that what the novice teacher claimed as his SMIs and the instruction in his
classroom were not the same. This finding is echoed in beliefs literature suggesting that
what teachers purport to believe is not always reflected in their classroom practice
(Cooney, 1985).
Orientations and Teacher Beliefs
Definitions for teacher orientations to teaching and learning vary, but most are
focused around the notions of beliefs and instructional practice. Remillard and Bryans
(2004) used “perspectives” and “dispositions,” Anderson and Smith (1987) used “general
patterns of thought and behavior” (p. 99), and Magnusson, Krajcik, and Borko (1999)
defined orientations as “teachers’ knowledge and beliefs about the purposes and goals for
teaching science at a particular grade level” (p. 97). In addition, values and beliefs are at
the heart of Helms’ (1998) model of teacher identity. I continue with a discussion of
teacher knowledge and beliefs as they relate to teacher identity formation.
According to Thompson (1992), the difference between knowledge and a belief is
truthfulness -- that is, how valid the construct held by a teacher is. Knowledge has
guidelines established to gauge validity, while beliefs do not need to be validated to be
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held by an individual; therefore, not all individuals need to hold the same beliefs.
Thompson, along with Philipp (2007), stated that some people’s beliefs might be other
people’s knowledge. Thompson suggested that knowledge and beliefs are not fixed
constructs yet are modified and changed as what is taken to be true varies. Philipp’s
reason for distinguishing knowledge from belief had to do with a person’s accumulation
of knowledge, not what is socially taken to be truth. He suggested, “What is knowledge
for one person may be belief for another, depending upon whether one holds the
conception as beyond question” (p. 259).
Besides being unique to an individual, beliefs “can be held with varying degrees
of conviction” (Thompson, 1992, p. 129). For example, one would not say that a person
was committed to a piece of knowledge or was apathetic about a piece of knowledge;
however, one could about beliefs. Philipp (2007) used the terms “conviction” and
“consensuality” as the distinction between beliefs and knowledge, reiterating the notion
that beliefs are individual constructs whereas knowledge is accepted to be true.
Beliefs shape what teachers see, how they interpret situations, and influence their
actions; therefore, it is necessary to understand what teachers believe and what factors
influence changing beliefs (Ambrose, Clement, Philipp, & Chauvot, 2004). However,
inconsistencies may exist in what teachers profess to believe and their instructional
practices (Cooney, 1985). In an effort to better understand the relationship between
teacher beliefs and instructional practices, researchers have examined beliefs from
multiple perspectives using multiple lenses, building on one another’s work. To this end,
Thompson (1992) stated,
According to Ernest, the research literature on mathematics teachers’
beliefs, although scant, indicates that teachers’ approaches to mathematics
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teaching depends fundamentally on their systems of beliefs, in particular,
on their conceptions of the nature and meaning of mathematics, and on
their mental models of teaching and learning mathematics. (p. 131)
Beliefs are intrinsic to the bearer and may or may not be shared by other members
of society (Thompson, 1992). They are developed within a context (Lerman, 2001),
necessitating the exploration of them within the context within which they are formed.
However, even within a given context, among individuals within the same community of
practice, beliefs may vary (Helms, 1998). The individualistic nature of identity and
beliefs necessitates individual communication regarding their identities. That is, “identity
claims can be seen as a form of argument -- as devices for justifying, explaining and
making sense of one’s conduct, career, values and circumstances” (MacLure, 1993, p.
316).
As they relate to beliefs, teacher orientations play an important role in teacher
formation of identity (Helms, 1998) and implementation of curricula (Remillard &
Bryans, 2004; Thompson, 1992). Everything a teacher says or does is filtered through
what he or she knows and believes, including teacher adherence to author intentions as
stated in textbooks. “Teachers do not simply assimilate new texts and curriculum guides,
altering their practice in response to externally envisioned principles. Rather, they
apprehend and enact new instructional policies in light of inherited knowledge, belief,
and practice” (Cohen and Ball, 1990, p. 335). The relationship between orientations and
textbook use by teachers can be examined through observance of teacher instructional
practices.
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Teacher Instructional Practices
Teachers learn and develop the practices they employ through participation in
their own educational experiences as students (Lortie, 1975; Ball, 1990: Cooney 2001)
and participation as teachers in communities of practice (Cobb & McClain, 2001). As
Stigler and Hiebert (1999) claim, “Teaching, like other cultural activities, is learned
through informal participation over long periods of time. It is something one learns to do
more by growing up in a culture than by studying it formally” (p. 86).
Typical Teaching Practices
Teachers are at the heart of improving teaching, and thereby the improvement of
student learning (Hiebert, et al., 2003). Poor student performance on the mathematics
portion of international examinations (e.g., Trends in International Mathematics and
Science Study (TIMSS)) has been blamed, in part, on the instructional practices
employed by U.S. teachers. While variations occur, most American students’ learning
experiences are a culmination of the instructional practices used most commonly by
American teachers. The typical U.S. mathematics teacher’s instructional practices suggest
a procedural orientation. That is, U.S. teachers tend to focus their instruction on students
learning rules and methods for solving problems (Stigler & Hiebert, 1999).
Researchers wishing to quantify instructional practices in countries where TIMSS
was administrated analyzed video data of teachers in select countries to develop
descriptions of typical practices in each (Hiebert, et al., 2003; Stigler & Hiebert, 1999).
They found that the typical eighth grade U.S. mathematics class period tended to be onehalf review of prior mathematics content and one-half introduction and practice of new
mathematics content. Additionally, they found that two-thirds of mathematics class time
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was spent in teacher-led, whole group discussion of mathematics content, while the
remaining time was spent on individual practice of new content in the form of
procedurally-based exercises (Hiebert, et al., 2003).
In contrast, teachers in nations out-performing the United States on the
mathematics portion of international examinations employed instructional practices
reflecting a conceptual orientation. For example, teachers in Japan presented exercises to
students on which they struggled before discussing them as a whole group, presenting
their ideas to the entire class, followed by teacher summary (Stigler & Hiebert, 1999).
The TIMSS video analysis had four themes: (1) context of the class period; (2)
structure of the class period; (3) mathematical content; and (4) mathematical activity. In
the sections that follow, I briefly discuss each theme in relation to what TIMSS
researchers found to be typical U.S. instruction.
Context of the Class Period
TIMSS researchers examined teacher variables as they related to instruction
during the observed class period. They found that 79% of the U.S. teachers were certified
to teach eighth grade mathematics and averaged 12 years of mathematics teaching. U.S.
teachers reported spending 18 hours a week teaching mathematics, 4 hours a week
teaching other subjects, and 20 hours a week performing other teaching-related activities
(e.g., planning, meetings). Additionally, 76% of the U.S. teachers believed that they were
familiar with current ideas in mathematics teaching and learning, with 86% of the
teachers stating that the observed class period reflected these ideas to some extent
(Hiebert, et al., 2003).
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Instruction during videotaped classes was impacted minimally by the presence of
the researchers, with 91% of the teachers stating that the video camera had little to no
impact on their teaching Alternatively, the most common reasons teachers reported for
teaching the content of the videotaped class period were: (1) curriculum guidelines (70%
of the teachers); (2) student interests and needs (63% of the teachers); (3) mandated
textbook (40% of the teachers); and (4) external examinations or tests (38% of the
teachers).
Teachers stated that the teaching methods employed during the class period were
typical, with only 19% of the teachers reporting they seldom used the methods in the
recorded class. Additionally, 75% of the teachers reported the content of the class period
was at comparable level of difficulty and 73% reported that student behavior was
comparable to typical classes (Hiebert, et al., 2003).
Structure of the Class Period
On average, U.S. eighth grade mathematics class periods were 51 minutes long,
with almost all class time (95%) spent talking about or working on mathematical
problems. On average, 53% of class time was spent reviewing, 23% of class time was
spent learning new content, and 25% of class time was spent practicing new content.
Additionally, 67% of class time was spent with the teacher -- or less commonly a student
or students -- presenting mathematical ideas to the class. Thirty-two percent of class time
was spent with students working individually (20% of this time) or in pairs/ small groups
(80% of this time), and 1% of class time was spent with a student presenting
mathematical ideas to a subset of the class (Hiebert, et al., 2003; Stigler & Hiebert, 1999).
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In regards to homework, in 57% of the videotaped U.S. class periods, homework
was assigned. On average, during the next class period eight of the assigned problems
were discussed, constituting seven minutes of class time. Additionally, 28% of U.S.
eighth grade mathematics class periods contained no new mathematics content, 29% had
at least one outside interruption, 59% contained at least one mention of the objectives for
the day, and 6% contained at least one summary of mathematics learned (Hiebert, et al.,
2003).
Mathematical Content
The mathematics content of the videotaped U.S. class periods was typically below
grade level -- around mid-seventh grade. Teachers often presented definitions to students
without making connections to larger ideas and rarely explained or illustrated
mathematical ideas, the latter only occurring in 20% of the class periods. Most of the
mathematical problems presented to students were procedural in nature (69% of the
presented problems), with the expectation that students would use a set of learned rules to
solve them (Hiebert, et al., 2003; Stigler & Hiebert, 1999).
Mathematical Activity
As stated earlier, the majority of U.S. class time was spent on teacher-directed
classwork, where students “learn[ed] by following the teacher’s lead” (Stigler & Hiebert,
1999, p. 70). When teachers asked questions to the class, student responses were
generally short. A lack of extensive student communication accompanied by excessive
teacher direction can be observed when examining the ratio of teacher-to-student words,
where on average teachers spoke eight words to the students’ one (Hiebert, et al., 2003).
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TIMSS researchers found that teachers used a variety of instructional tools during
instruction. Teachers utilized a chalkboard in 71% of class periods, a projector in 59% of
class periods, the textbook or a worksheet in 98% of class periods, and physical materials
in 59% of class periods. Calculator use was limited in the videotaped classes, with
students in 39% of the class periods using them for computational purposes and students
in 6% of the class periods using them for graphing purposes (Hiebert, et al., 2003).
An Alternative to Typical Teaching Practices
Some mathematics educators have suggested that improving student learning
could occur through a change in mathematics teaching and learning that shifts the teacher
role from presenter of mathematical ideas to facilitator of developing understanding
(Fennema & Romberg, 1999; Hiebert, et al, 1997), a critical component to student
application of mathematical ideas learned in school to problems they encounter outside of
school mathematics (Carpenter & Lehrer, 1999). Hiebert, et al. (1997), referencing
others, stated that drawing connections between what we know and what we are learning
helps to cultivate understanding. Additionally, understanding is not fixed, yet it evolves
and can be held at various levels (Carpenter & Lehrer).
A teacher’s instructional practices serve as an interrelated system that forms the
classroom community in which students learn. Hiebert, et al. (1997) describe five
instructional dimensions that work together to establish a classroom community that
promotes mathematical understanding: (1) instructional tasks; (2) teacher role; (3)
classroom culture; (4) use of mathematical tools; and (5) equity. I briefly discuss each in
the sections that follow.
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Instructional Tasks
Hiebert, et al. (1997) view the instructional tasks utilized during a class period as
the gateway to the type of instruction (e.g., conceptual, procedural) occurring in the
classroom. According to the authors, tasks that help students develop mathematical
understanding are interesting to students, build on their prior knowledge, and engage
students in mathematical exploration -- without rules -- with the end result being the
realization of important mathematical ideas.
In this mode of instruction, tasks presented to students help develop
understanding of mathematical concepts and procedures in meaningful ways by allowing
students to explore interesting, accessible, yet challenging mathematical ideas (NCTM,
1991, 2000). Additionally, tasks can provide information to teachers regarding student
knowledge as students work on them, giving teachers insight into questions to ask and
support to give students without removing the problematic nature of the tasks (NCTM,
2000).
Careful selection of tasks is important as tasks can either place constraints on
student learning or provide rich opportunities for student growth in mathematical
understanding (Henningsen & Stein, 1997). Instructional tasks provide students with a
view of mathematics as a discipline. As Stein, Smith, Henningsen, and Silver (2000)
stated,
Day-in and day-out, the cumulative effect of students’ experiences with
instructional tasks is students’ implicit development of ideas about the
nature of mathematics -- about whether mathematics is something they
personally can make sense of, and how long and how hard they should
have to work to do so. (p. 11)
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Teacher Role
As important as selecting appropriate tasks for use during instruction are other
roles the teacher fills in aiding student development of mathematical understanding.
“Teachers’ roles should include those of consultant, moderator, and interlocutor, not just
presenter and authority” (Mathematical Sciences Education Board, 1989, p. 61). Hiebert,
et al. (1997) added that the teacher role should balance allowing students to struggle with
mathematical ideas with providing students with enough information to arrive at logical
conclusions. In striking this balance, students develop ownership of the mathematical
ideas they construct (Mathematical Sciences Education Board).
Part of this instructional model involves the teacher serving as moderator,
establishing the tone for a class period from the beginning. Engaging students in the
mathematics of the class period involves presenting a context for the mathematics to be
learned along with goals for student learning. Learning goals help focus the direction
student learning takes during the course of a class period (Stein, et al., 2000). Again,
contextually based tasks introduced at the beginning of a class period can help set the
stage for the learning that is to occur.
Classrooms rich with mathematical thinking and discussion need time for the
teacher to pull everyone together to discuss the important mathematics that was learned
(Cheeseman, 2003). As the moderator, the teacher chooses appropriate moments for this
to occur, which may or may not be at the end of the class period. However, a teacherfacilitated, whole class sharing and summarization of the big ideas for the class period
signify them.

41

Classroom Culture
Through participation in communities of practice, learners gain access to the
shared knowledge of their community (Lave & Wenger, 1991). The classroom learning
environment sets the tone for the interactions that occur within the classroom -- between
individuals in the community and between individuals and the material to be learned
(Artzt & Armour-Thomas, 1999). Teachers are responsible for involving students in the
mathematics of a lesson. “At the heart of teaching well is the core challenge of getting
learners engaged in productive work” (Stein, et al., 2000, p. ix). Productivity may occur
in whole group instruction, small cooperative groups, or individually (Meiring,
Rubenstein, Schultz, de Lange, & Chambers, 1992; NCTM, 1991; Stein, et al.); however,
the teacher’s role should include facilitating the learning that is occurring.
Student engagement may be affected by classroom management issues, which can
have a negative impact on the level at which students can be mathematically productive
during a class period (Stein, et al., 2000). Students learn more when they are actively
engaged in doing the mathematics of the class period with little to no distraction (Brophy
1999). Limited distractions to learning are also important in developing student views
about mathematics and their own mathematical learning: “The environment in which
students learn affects their view of what mathematics is and how one learns it and,
perhaps of more importance, their view of themselves as learners of mathematics”
(Lappan, 1997, p. 216).
Mathematical Tools
The tools of doing mathematics are many, extending from physical materials such
as paper, pencils, technology, and manipulatives to mathematical communication that is
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written or spoken (Hiebert, et al, 1997). Being mathematically productive involves using
the tools of mathematics to develop understanding. In sociocultural theory, signs and
symbols are viewed as the transporters of “mathematical meanings” (Cobb, 1994, p. 13),
which have evolved through time (Cobb, Jaworski, & Presmeg, 1996). Consequentially,
developing mathematical understanding involves “technically mastering mathematics as
an historically developed activity and… attaching personal meaning to the actions,
methods, and results involved” (van Oers, 1996, p. 94). Therefore, mathematical activity
-- and thereby learning -- is arbitrated through cultural artifacts (e.g., tools and language)
as a way of being understood by the individual.
Technology in its varied forms (e.g., calculators, computers) can be a key
component in the mathematical learning of students by “influenc[ing] the mathematics
that is taught and enhanc[ing] students’ learning” (NCTM, 2000, p. 24). Use of
technology can also extend learning in ways that could not occur without its use. For
example, graphing calculators can provide students the opportunity to focus on
mathematical relationships when algebraic manipulation of functions is not an issue
(Penglase & Arnold, 1996). When time spent calculating is limited, more time can be
spent “developing conceptual understanding and reasoning processes that lie at the heart
of mathematical problem solving” (Meiring, et al., 1992, p. 9).
Equity
A democratic education “has a moral commitment to the common good, as well
as individual needs” (Malloy, 2002, p. 17), providing access to knowledge for all students
by including students of various cultures and more specifically, those who traditionally
may not have had access. A foundational component of equity is providing opportunities
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for all to develop understanding of meaningful mathematics (NCTM, 2000). In this
regard, students should be expected to continually reflect upon and communicate what
they have learned, including listening to and challenging others’ perspectives. By making
learning opportunities tied to student prior knowledge and facilitating the communication
process available in the classroom, the teacher serves his or her part in providing an
equitable mathematics education (Hiebert, et al., 1997).
Research suggests that equitable education is at risk as policies necessitating
student high performance on mandated assessments proliferate. Results from a study in
North Carolina suggest that narrowing the curriculum to focus on tested curricular
content severely disadvantages all students, especially those at risk for failure. While
student performance on the North Carolina state assessment has increased in recent years,
research suggests that the increases were a result of classroom practices deemphasizing
content not on the test and teaching practices, such as cooperative learning, that help
contribute to “equity pedagogy” (Groves, 2002).
Use of Curriculum Materials
Mediating factors in teachers’ use of curriculum materials include teacher views
on the nature of mathematics, the teaching and learning of mathematics, and curriculum
materials along with the relationship between the curriculum and the teachers’ views on
mathematics, student practices within the classroom, and past experience (Remillard &
Bryans, 2004). Brown (in press) suggests that teachers are designers not consumers of
curriculum materials. That is, he believes that teachers interpret and adapt curriculum
materials according to the constraints placed upon them (e.g., classroom context,
resources) and their own goals for students learning, knowledge of subject matter,
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knowledge of teaching particular content, and beliefs about what students know. He also
indicates that teachers use curriculum materials in three ways: (a) offloading; (b)
adapting; and (c) improvising. Offloading places the “responsibility for guiding
instructional activity onto the materials” (p. 12). That is the textbook, not the teacher,
controls the mathematical activity during a class period. Improvising involves the teacher
development of instructional strategies with little to no reliance on the curriculum
materials, while adapting involves a more balance blend of “contributions of both the
materials and personal resources” (p. 12).
Curriculum materials, including textbooks, heavily influence classroom
instruction. Data from the 1996 administration of the National Assessment of Educational
Progress (NAEP) indicate that 72% of the students tested reported working from their
textbook on an almost-daily basis (Grouws & Smith, 2000). However, other studies
suggest that while the district-adopted textbook plays a part in classroom instruction, it is
not the sole determiner of instructional activity. That is, two teachers using the same
textbook may provide very different instruction (Chávez-López, 2003). Furthermore,
teachers in the same school using the same textbook may differ greatly in the units they
choose to use (McNaught, Tarr, & Grouws, 2008; Tarr, Chávez, Reys, & Reys, 2006).
Although textbooks do not constrain teacher actions, they provide a collection of
mathematical activities for use by the teacher and students during instruction, thereby
impacting instruction (Chávez-López, 2003). Research investigating teacher instructional
practices when teaching from NSF-funded textbooks suggests these teachers use more
conceptually oriented practices than procedurally oriented practices during instruction;
however, they do not use conceptually oriented practices all of the time (McCaffrey, et
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al., 2001). Additionally, teachers using NSF-funded textbooks are more likely to use
conceptually oriented instructional practices than teachers using commercially developed
curriculum materials (Tarr, et al., 2006).
Attending specifically to how teachers negotiate their existing values and beliefs
regarding mathematics content is necessary in light of educational reform (Grossman &
Stodolsky, 1995) and may provide insight into how teachers negotiate use of procedurally
and conceptually oriented instructional practices. Arbaugh, Lannin, Jones, and ParkRogers (2006) found that teacher use of a conceptually oriented textbook hinged on
teacher beliefs about their students. Teachers who believed that all students could learn
from the textbook tended to use the textbook in a manner consistent with the authors’
intent, while teachers who did not tended to desire more procedurally oriented problems
for their students, thereby using instructional methods and tools not provided in the
textbook.
Herbel-Eisenmann, Lubienski, and Id-Deen (2006) examined a teacher’s
instructional practices when teaching courses (Algebra I and Integrated I) from textbooks
with different instructional designs. Results from their study suggested differences in the
teacher’s instructional practices within each class. For example, there was a significant
difference in the amount of small group work and the amount of teacher-led discussions
that took place within each course, with the Integrated I class having significantly more
small group work and the Algebra I class having significantly more teacher-led
discussions. The researchers indicated a need for more studies to examine instructional
practices that are consistent across contexts (e.g., different mathematics courses) and
those that change.
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Implementation and Fidelity
Teacher use of textbooks varies and is dependent upon a myriad of factors
previously discussed. How strictly teachers adhere to the textbook materials when
teaching is known as “implementation fidelity,” and has been defined as “a measure of
the basic extent of use of the curricular materials” (National Research Council, 2004, p.
114). George, Hall, and Uchiyama (2000) suggested that implementation is the key to the
positive or negative evaluation of curricula. In fact, gauging the effectiveness of
curriculum materials requires a measure of implementation in order to draw conclusions
regarding its influence on student achievement (National Research Council).
Use of implementation measures when comparing textbooks is relatively new,
with varying measures and methods for the evaluation of fidelity. When researchers
report the results of studies comparing different textbook designs, “it is essential to know
what the treatment was, whether it occurred, and if so, to what degree of intensity,
fidelity, duration, and quality” (National Research Council, 2004, p. 114). One cannot
determine the effect of a curricular intervention without examining whether or not that
intervention was implemented as intended. As Ruiz-Primo (2005) stated, “Even the best
program in education will fail to have the intended impact if its essential elements are not
implemented properly” (p. 1). Understanding the intent of the curriculum publishers is
important in gauging the extent to which the materials were used as envisioned.
The developers of NSF-funded textbooks utilized conceptually oriented
instructional practices to help form the philosophical foundation of their materials. For
example, in a classroom where the teacher is faithfully implementing Core-Plus
(Coxford, et al., 2003), a classroom observer should see students engaged in collaborative
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exploration of mathematical tasks. Students working in groups or on their own with little
interaction or sharing of ideas and strategies would fall short of “good implementation”.
Likewise, teachers providing unnecessary scaffolding, lecturing to the students instead of
allowing students to explore the mathematics in the lesson, would run counter to a
faithful implementation (Coxford et al.).
In contrast, teachers faithfully implementing a subject-specific textbook may
utilize varying instructional practices. Commercially published, subject-specific
textbooks often do not come with an explanation of how the materials are to be
implemented. For example, the Glencoe Algebra I textbook (Holliday, et al., 2005)
provides teachers with a common lesson structure used for each lesson, including
examples for teachers to use during instruction; however, no guidelines are given as to
how instruction should occur. While subject-specific textbook authors provide little
direction in regards to instructional practices to be used, researchers have found that the
structure of commercially published, single-subject textbooks lends itself to the threesegment lesson, which includes (1) a review of previous content, usually in the form of
homework correction; (2) the teacher presenting new mathematics content; and (3) the
students working at their seats on problems similar to those introduced by the teacher
(Romberg & Kaput, 1999).
Teachers are not passive receptors of curriculum materials. Instead, they develop
the curriculum used in their classrooms through a process of negotiating their experiences
with given curriculum materials (Remillard, 1999; Remillard and Bryans, 2004). No two
teachers’ experiences are the same, leading to different negotiations and consequently
different implementations of the same curriculum. Therefore, there exists a need to
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understand the factors influencing the implementation of curricula as well as the varied
ways in which implementation occurs (Kilpatrick, 2003; Senk & Thompson, 2003).
Outside Influences
The context in which a teacher works greatly affects his or her practice. This
context includes school influences (e.g. administration) and community influences (e.g.,
parents). Through his or her interpretation of the values and beliefs expressed by the
larger community context within which they work, together with their own orientations,
teachers begin to negotiate their classroom practice. In the sections that follow, I discuss
the instructional impact of educational policies (e.g., accountability), parents, and
administration.
Curriculum Use and Policy
The classroom teacher serves as the liaison between the district-adopted textbook
and the students in his or her classroom (Love & Pimm, 1996). As such, teachers need to
develop the skills to evaluate the textbooks they use during instruction (Ball, 1988).
Included in this process is the interpretation of them in light of the myriad of policies
surrounding the work of teaching.
Teachers approach policy implementation in many ways. When examining reform
in the 1980s in California, Cohen and Ball (1990) detected inconsistencies in teacher
actions related to curriculum policy based on their past experiences, knowledge, and
beliefs. The researchers’ observations led them to state, “[T]extbooks are rather rubbery
agents of policy, as things now stand in U.S. education. They differ substantially across
publishers and teachers make use of them in ways that fit with their assumptions and
orientations” (p. 333). That is, not only are there variations in the content and structure of

49

mathematics curriculum materials, the ways in which teachers use them vary and are
based upon teachers orientations to the teaching and learning of mathematics.
Cohen and Ball (1990) also observed that when faced with two seemingly
contradictory policies, teachers who tried to make changes based upon the new policy did
so in light of the older policy, translating the newer policy through the lens of the old. For
example, teachers in California, when given a policy that stressed development of student
understanding after a decade of policy emphasizing skill development, constructed a
teaching style that blended “direct instruction and teaching for understanding” (p. 334),
or procedural and conceptual components.
Findings regarding teacher implementation of curriculum policies and textbooks
are parallel. That is, implementation of new textbooks is translated in light of a teacher’s
experiences with prior textbooks. As stated previously, the NSF has supported the
development of numerous curriculum programs focusing on conceptually oriented
teaching practices. Teaching from these textbooks as intended often requires teachers to
face new and challenging changes to their instructional practices (Frykholm, 2004), often
forcing teachers to rethink former instructional practices (Lloyd, 1999; Remillard &
Bryans, 2004), including the presentation of mathematical content (Lloyd & Wilson,
1998) and the mode of instruction (Lloyd). Teachers who previously used procedurally
oriented instructional practices often have difficulty with the changes brought about
through use of a textbook that emphasizes conceptually oriented practices (Lloyd &
Wilson).
As teachers have a tendency to teach as they were taught (Lortie, 1975; Ball,
1990: Cooney 2001), one may infer that teachers whose educational experiences were
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conceptually oriented may experience difficulties when asked to teach from a textbook
with a procedurally oriented design. Likewise, teachers trained to use conceptually
oriented instructional practices may struggle in teaching content contained on
procedurally oriented standardized assessments.
Accountability
In the current climate of educational reform, testing has been used as a way of
holding the political players -- teachers, students, schools -- accountable for their roles in
student performance on mandated assessments (McDonnell, 2005). Assessment policies
are created to serve as an outline for public practice, yet they are often developed by
outsiders without a fully-developed understanding of the impact the policy will have on
the groups for which it is intended (Stigler & Hiebert, 1999).
Since the passing of No Child Left Behind legislation in 2002, 39 states have
modified existing or developed new mathematics curriculum documents specifying the
mathematics students should have learned upon completion of a specific grade level
(Reys, 2006). The main purpose of these documents is to provide direction to teachers
regarding the mathematics content to be emphasized during instruction (Reys, Dingman,
Sutter, & Teuscher, 2005). In most states, these curriculum frameworks also provide
guidance for what is to be assessed on mandated state examinations.
Policies regarding mandated state tests are often developed without the input of
those responsible for student performance -- the teachers. When teachers are involved
they see themselves as secondary participants, viewing their participation as “token
representation” (Pedulla, et al., 2003, p. 385). According to Barksdale-Ladd and Thomas
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(2000), veteran teachers are more vocal about their dissatisfaction with state testing
practices than novice teachers.
Although state-mandated assessments do influence teacher practices, the precise
relationship between the two is unclear. Results from one set of studies suggest that the
impact of such examinations on teaching practices appears to be significant, influencing
the content taught and how it is presented in the classroom, and leaving little time for
content and subject areas not covered on the assessments. These results also suggest that
negative emotions felt by teachers, including anxiety, shame, and powerlessness,
accompany the stakes attached to mandatory assessments (Cimbricz, 2002).
Results from another set of studies Cimbricz (2002) analyzed suggest that the
influence of state assessments on teaching is limited and interacts with many other
variables influencing instruction. Few teachers in these studies reported making changes
in their curriculum due to assessment practices and policies. In cases where there were
curricular modifications, the changes were to content and not its presentation. These
results suggest that those teachers most likely to feel pressure from state examinations
were suburban teachers at the high school level; however, their reaction to such pressures
was mitigated through their prior experiences, knowledge, and beliefs. That is,
adjustments to curriculum came only if the teacher perceived the orientation of the test as
counter to his or her own.
Administration
Just as teachers negotiate their roles within the context in which they teach, so do
administrators negotiate their roles within a school or district. In an era of accountability,
state officials expect that school administrators and teachers will work together to
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improve student achievement (Copland, 2003; Marks & Nance, 2007). Unfortunately,
this is not always the case. At times, pressure from administration removes teacher
autonomy, which may force teachers to act counter to their orientations to appease those
in authority or question their own abilities to make instructional improvements
(Leithwood, Steinbach, & Jantzi, 2002). However, when administrators relinquish full
control over teachers, teachers’ newfound power necessitates they take on a larger role in
improving their own instruction, and thereby student achievement (Copland).
Parents
Parental influence on instruction is important to consider, as parents impact the
mathematics courses their children take. Often, the decisions and views they have of their
children’s educational experiences reflect their own schooling experiences. Although the
level of parental involvement varies, typically, parents with higher socioeconomic status
are more informed about their children’s educations, while parents with lower
socioeconomic status are often less informed and can be apprehensive about
communicating with school personnel (Lareau, 2003).
Being informed about the differences between mathematics course options creates
a choice for parents between the familiar and the new, with the familiar often prevailing.
Lubienski (2002) found that parents with knowledge of conceptually oriented
mathematics instruction sometimes disagreed with its practice. In a district in which
students learned from NSF-funded elementary and middle school textbooks, only 18% of
students chose to take a mathematics course using an NSF-funded high school textbook,
with the rest choosing a non-NSF funded subject-specific course. College preparation
was the largest factor in course selection, with many parents -- including those who
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supported the NSF-funded curriculum -- expressing concerns that it would not adequately
prepare their children for college mathematics coursework.
Summary
Our many and varied identities are fundamental components of being and give our
lives meaning. “Identity is simply a given of one's existence -- indeed, the very thing that
makes such existence in a social world possible” (Hoffman, 1998, p. 325). Although
constraints placed on teachers may lead to individualism (Diniz-Pereira, 2003), this is
part of the mediation that occurs as teachers negotiate their roles within the communities
in which they practice (Lasky, 2005). As teachers move among the various communities
in which they practice, they take with them the knowledge, beliefs, and ways of acting
that they have learned through their various memberships (Van Zoest & Bohl, 2005).
While many studies have been conducted that examine teacher practice when
using a subject-specific mathematics textbook or an integrated mathematics textbook
(e.g., Arbaugh, et al., 2006; Bledsoe, 2002; Chávez-López, 2003; Lloyd & Wilson, 1998),
Herbal-Eisenmann, Lubienski, and Id-Deen’s (2006) case study of a teacher teaching
from both textbook types is the only example of examining the role of context in this
unique teaching situation. While instruction in both courses was a critical component of
their study, the extent to which the teacher used both textbooks as intended was not
emphasized. The current study examines both content and implementation in regards to
teacher instruction, expanding the number of teachers from the previous study from one
to 10.
Teachers can have dual membership in communities of practice as a teacher using
subject-specific curriculum materials and a teacher using integrated curriculum materials.
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How do the communities in which they interact help to form their identities as teachers?
As members of multiple communities how do these teachers identify themselves? How
do they negotiate their professed orientations to the teaching and learning of mathematics
with the learning goals expressed in the textbooks they use? An examination of these
questions using teacher identity as a guide will help formulate a clearer picture of the
instructional choices teachers make and the impact outside influences have on their
decisions (Helms, 1998).
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Chapter 3
METHODOLOGY

This research stems from a larger project on which I worked as a research
assistant. Utilizing data collection tools from the project and additional tools I have
developed, I have examined the practices of classroom teachers with respect to the
context in which they occur. The data I collected will be used to answer the following
research questions:
1. What are the orientations towards teaching and learning mathematics of
teachers who teach from textbooks with different instructional designs?
2. What are these teachers’ orientations to the specific textbooks they have been
asked to use?
3. How are these teachers’ orientations reflected during instruction?
4. What contextual factors influence these teachers’ orientations toward and uses
of textbooks?
5. How does teaching from two textbooks with different instructional designs
influence teacher instructional practices?
In this chapter I discuss the study design, including the participants in the study,
data collection methods, and methods for analyzing collected data. I continue with a
description of the research project and data collection tools.
Comparing Options in Secondary Mathematics: Investigating Curricula
The Comparing Options in Secondary Mathematics: Investigating Curricula
(COSMIC) Project is an NSF-funded project funded to the University of Missouri. The
goal of the project is to examine student mathematical learning from secondary
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mathematics curricula of two types -- a subject-specific approach, where students follow
a course sequence of Algebra I, Geometry, and Algebra II, and an integrated approach,
where students follow a course sequence of Integrated I, Integrated II, and Integrated III.
Motivated in part by the National Research Council (2004) report On evaluating
curricular effectiveness: judging the quality of K-12 mathematics evaluations, I along
with other COSMIC researchers have developed tools to classify and describe the content
of the textbooks teachers use and how they are enacted in the classroom. Project
personnel have also administered standardized measures of achievement and developed
specially designed instruments to assess student depth of knowledge, skills acquisition,
and conceptual development within each curricular path.
The project team identified a sample of six schools from five states offering dual
mathematics curricular options for their students, with different groups of students within
each path. In the first two years of data collection (2006-2008) we have gathered data on
90 teachers and over 5800 students.
The Textbooks
All schools in the COSMIC sample offer dual curriculum options for students.
That is, students have a choice of enrolling in a subject-specific course sequence or an
integrated course sequence through their high school careers. The subject-specific
textbooks used in the sample vary by school and include Glencoe Algebra I (Holliday, et
al., 2005), McDougal Littell Algebra I (Larson, Boswell, Kanold, & Stiff, 2001, 2004),
Prentice Hall Algebra I (Bellman, et al., 2004), HRW Algebra I Interactions (Kennedy,
McGowan, Schultz, Holowell, & Jovell, 2001), and Holt, Rinehart, and Winston Algebra
I (Schultz, Kennedy, Ellis, Jr., & Holowell, 2001). The integrated textbook used by all
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schools in year 1 of data collection is Contemporary Mathematics in Context, Course 1
(Coxford, et al., 2003) -- also known as Core-Plus.
Features of the Algebra I Curriculum
Subject-specific mathematics textbook series typically include an Algebra I,
Geometry, and Algebra II textbook. Algebra I is typically offered to students in grade 9,
although advanced students in grade 8 -- and to a more limited extent at grade 7 -- may
also be offered the course. Each section of each chapter of the Algebra I textbooks can be
broken down into four main components. Although the labels the textbook authors give
to each varies, they can be logically categorized as (a) Lesson Opener; (b) Teach; (c)
Practice and Apply; and (d) Assess. Each section is typically constructed for completion
in a single day.
Lesson Opener
An opening exercise or set of exercises begins each section of each textbook
chapter, consisting of previously learned content or new content set in a real-world
context intended to illuminate the relevancy of the content in the section. In the Glencoe
Algebra I textbook (Holliday, et al., 2005), a contextually-based exercise is included in
the “Focus,” which also contains a review of previous content, followed by an engaging
“why” or “how” question and the use of applicable mathematics vocabulary.
Teach
This component is strikingly similar across the subject-specific Algebra I
textbooks, consisting of examples of mathematics content tied to the objectives for the
lesson. The authors do not specify how these examples should be introduced during the
class period; however, they do supply worked examples that can be discussed in class.
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Additional exercises are provided in the margin notes of each Teacher’s Edition for use
by the teacher as necessary.
Practice and Apply
While the title of this component varies among subject-specific textbooks, the
purpose does not. This component provides exercises for students to demonstrate what
they have learned, which typically includes the assignment of homework problems
mirroring the worked examples from the “Teach” portion of the section. In each textbook
series, the authors specify which problems should be assigned to students of varied ability
levels.
Assess
Each Algebra I textbook series used in the study includes an assessment task in
the margin of the Teacher’s Edition, which is often an alternative assessment in the form
of a writing or portfolio assignment. The assessments included may be short lesson
quizzes (e.g., in the McDougal Littell materials) but do not include longer assessments
such as chapter tests, which are found in the auxiliary materials.
Features of the Core-Plus Curriculum
The Core-Plus curriculum materials (e.g., Coxford, et al., 2003) integrate
mathematical content strands through contextually based problems intended for
cooperative exploration by students. Curriculum researchers have described the materials
as having the following characteristics: (1) develops mathematical concepts through
investigation-based Lessons; (2) emphasizes communication and reflection on
mathematical ideas; and (3) integrates a wide variety of discrete mathematics topics
(Martin, et al., 2001). COSMIC personnel’s examination of the first edition of the Course
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1 materials included looking at the Teacher’s Edition and the document outlining the
scope and sequence suggested by the authors (Coxford, et al., 2001).
The Core-Plus mathematics curriculum consists of three courses to be used with
students at all levels of mathematical ability and a fourth course developed for collegebound students. Like Algebra I, Course 1 is typically offered to students in grade 9,
although advanced students in grade 8 may also be offered the course. The Core-Plus
textbooks are each composed of Units broken down into Lessons containing multiple
Investigations. Each Lesson is similarly structured utilizing the following components:
Launch, Explore, Share and Summarize, and Apply, which take multiple days to work
through. At the end of each Lesson are exercises known as MORE (Modeling,
Organizing, Reflecting, Extending), typically assigned over a period of days and offering
students opportunities to reflect on and extend their knowledge of the concepts developed
during the Lesson. I continue with a description of the Lesson components in the CorePlus textbooks.
Launch
According to the textbook authors, the purpose of the “Launch” component is to
provide a context for the Investigations in the “Explore” portion of the Lesson. Included
in the “Launch” is a short activity referred to as the Think About This Situation intended
to be used in full class discussion to help generate student interest and provide a context
for the Lesson. It also serves as a tool for teachers to informally assess student knowledge
prior to the start of the Lesson (Tarr, McNaught, & Sutter, 2006).
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Explore
According to the textbook authors, the purpose of the “Explore” component is for
students to investigate the mathematics of the Lesson in small groups (Coxford, et al.,
2003). This is an opportunity for students to work together to gather data, look for
patterns, construct models and meanings, and make and verify conjectures. During this
Lesson component, the teacher may be circulating from group to group providing
guidance, encouragement, and support, posing questions, giving hints; or drawing group
members into discussion to help groups work more cooperatively. Although the intent of
this component is for the students to work cooperatively in small groups, the teacher may
decide to implement the Investigation in a manner textbook authors would view as a lessthan-faithful implementation of this component (e.g., have the students work individually
or conduct a teacher-led discussion of the Investigation) (Tarr, McNaught, & Sutter,
2006).
Share and Summarize
According to the textbook authors, the purpose of the “Share and Summarize”
component is to bring the whole class back together to discuss the mathematics learned
from the Investigation and raise any questions that arose from the Investigation (Coxford,
et al., 2003). Included in the “Share and Summarize” is the Checkpoint, which is a small
group of questions that can be used to review the content of the Investigation; however,
the teacher may decide to implement this part of the Lesson in a different manner (e.g.,
have the students present previously-worked problems from the Investigation to the entire
class or teacher-led discussion of the learning that occurred during the Investigation)
(Tarr, McNaught, & Sutter, 2006).
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Apply
According to the textbook authors, the purpose of the “Apply” component is to
reinforce student learning through individual practice (Coxford, et al., 2003). The
“Apply” contains the On Your Own, a series of questions the authors intend to be used by
teachers as an informal in-class assessment to determine student understanding of the
content of the Investigation (Tarr, McNaught, & Sutter, 2006). The MORE problems,
mentioned earlier, are intended to be out-of-class exercises that build on the learning that
occurred during each Investigation.
Research Design
The study reported here examines how teachers teaching from textbooks with
different instructional designs negotiate their role as textbook users. The COSMIC
Project sample during year 1 of data collection consisted of 33 teachers teaching 112
target classes in six school districts in five states. Ten of the 33 teachers taught students
in two course pathways (subject-specific and integrated) using different textbooks
(Algebra I and Core-Plus, Course 1) to organize and deliver the mathematics content of
each class period. All 10 teachers were included in the current study, which has a case
study design.
Case Studies
According to Yin (1994), the case study is appropriate in situations where “the
boundaries between phenomenon and context are not clearly evident” (p. 13). This
method of research allows for a holistic picture of the way in which the teachers construct
their identity, as teacher use of curriculum materials is situated in multiple contexts. The
case study design used is interpretive, allowing for rich description of each case -- each
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teacher -- illustrating the factors impacting their identity formation (Merriam, 1998).
Cross-case analysis was also conducted within and across sites, allowing for a discussion
of the role of context in identity formation.
The ten teacher participants in this study work in five different school districts in
four states. In the sections that follow, I provide a description of the school districts,
including textbook-related policies, followed by a brief description of the teachers who
work within each district. The demographic data included in these sections was captured
from school websites and publicly available state report cards. The contextual
information was provided through interviews conducted with district personnel about
curriculum guides, textbook adoption, and use of textbook materials.
District A
Demographics
District A is a large district, with over 70 schools serving urban and rural areas in
the eastern United States. During the 2006-07 school year, the student population of
District A was 47% white, 34% black, 14% Hispanic, 2% Asian, 3% multiracial, and less
than 1% American Indian. Forty-seven percent of the students in this district qualified for
free or reduced lunch, and the average class size for grade 8 across the district was 21
students.
Curriculum Guides
District A has pacing guides developed for Algebra I and Integrated I, which
serve as both a policy and a guide. That is, they serve as a policy regarding what
mathematics content is to be taught but not how it is to be taught. The guides are aligned
with the state objectives in a way that makes the textbook unnecessary if teachers can
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address all of the objectives by working through the topics in the pacing guide, utilizing
their own knowledge of mathematics and prior teaching experiences to inform instruction
and switching topics around as needed. The teacher can choose how the material is
presented but according to policy not what is taught -- the objectives.
The district pacing guides were derived from the state mathematics curriculum
framework and created by a hand-selected focus group of three teachers from district
middle schools and high schools along with the district K-12 mathematics curriculum
assistant. The sample guide they developed was in turn reviewed by a few more
individuals in the district and then revised. Changes are made on a yearly basis when
teacher feedback suggests they are needed.
Textbooks
Textbook adoption is a district-wide process in District A that includes the
mathematics curriculum coordinator for the district and at least one representative from
each school. The teachers involved spend a few hours looking at the four to five
textbooks being considered for adoption, discussing the benefits and limitations of each.
Typically, consensus is reached; however, when it is not, the team goes back and reexamines the “big ideas” in each lesson. The current Algebra I textbook used in the
district, Glencoe Algebra I (Holliday, et al., 2005), was adopted in 1999.
District A began offering an integrated course sequence to high school students
during the 2001-02 school year. Integrated Mathematics I was offered to students at the
middle school level for the first time during the 2002-03 school year. The decision to
offer an integrated course sequence in the district was made by the Superintendent after
he attended an NSF conference in Dallas. At the conference, he was so impressed by the
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idea of integrating the topics from Algebra I, Geometry, and Algebra II and teaching
these concepts in the context of real world problems he determined that the district would
start the process of phasing in the integrated math courses to replace the subject-specific
series of Algebra I, Geometry, and Algebra II. However, the replacement of subjectspecific course options has not occurred.
Information on the integrated courses is provided to parents at the time of
registration for high school and middle school courses. Flyers are distributed comparing
Algebra I and Integrated I. Upon request, sessions are also held with parents to discuss
issues related to the two sequences of courses.
The Teachers
The three District A teachers in this study teach at three of the 15 middle schools
(grades 6-8), with average class sizes of 23 to 26 students (see Table 3.1 for more
information about the teachers in the study). As of the 2006-07 school year, these
teachers had between 20 and 22 years of teaching experience and all have teaching
certification for the middle grades (6-8), with two holding elementary certification as
well (K-9). One of the teachers has been using the Algebra I textbook since its adoption
in 1999, while the other two teachers began using it a year later. Additionally, one of the
teachers has been teaching Integrated Mathematics since its inception during the 2001-02
school year.
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Table 3.1
Description of Participating Teachers

Teacher
Number

District

Yrs.
Exp.
(as of
200607)

1

A

22

2

A

3

Yrs. Using
Current Text.
(as of 200607)

Course
Sections
Taught
(2006-07)

Teaching
Cert.

Alg. I

CP

Alg. I

B: home economics,
early childhood, K-9 ed.

preK-9

4

2

2

2

21

B: ms math, sec science

6-8

3

5

1

1

A

20

BA: elem. ed.;
M: ms math, science,
and social studies

K-9

3

2

1

2

4

B

8

B: math ed;
M: learning technologies

7-12

1

1

1

4

5

B

6

B: math;
M: curr. and teaching

6-9

2

4

1

4

6

C

20

B: education

K-9

6

9

2

3

7

C

7

B: math ed.;
M: technology ed.

7-12

7

7

3

1

8

C

8

B: math;
M: curr. and teaching

7-12

4

5

4

1

9

D

1

B: math ed.

6-8

1

1

3

1

10

B: speech,
communication, theater;
M: teaching and
learning

7-9

1

2

1

5

10

E

Degree

Int I

Note. Yrs. Exp = Years of teaching experience. B = Bachelor’s degree. M = Master’s degree. ed =
education. ms = middle school. sec = secondary. elem = elementary. curr = curriculum. comm. =
communication. Teaching Cert = grade level span of teaching certification.
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District B
Demographics
District B is a suburban school district in the Midwest. During the 2006-07 school
year, the student population of the high school in District B was 81% white, 8% black,
6% Hispanic, 4% Asian, and 1% American Indian. Fifty-one percent of the students in
this school qualified for free or reduced lunch, and the average class size was 23 students.
Curriculum Guides
District B does not have pacing guides for Algebra I or Integrated I. Development
of an Algebra I curriculum guide was halted during the 2006-07 school year due to
teacher workload and illness issues. Before it was halted, the focus of the curriculum
guide writing was on key concepts rather than specific textbook content. Informal pacing
of the Algebra I textbook is presently facilitated by teacher collaboration. A curriculum
guide for Integrated I was developed by the Integrated I teachers during the 2005-06
school year; however, time frames are not specified. Hence, the guide specifies the key
concepts to be taught but not the length of time to be spent on each area.
Policy from district office personnel dictates that the state mathematics
curriculum framework is the curriculum, and the teachers feel pressure to teach its
content. Teachers possess the authority to remove or add content from their textbook and
outside sources as long as the content of the state mathematics curriculum framework is
covered. Further, district office administrators emphasize that the textbook does not drive
the curriculum; rather, all content taught must fit within the state mathematics curriculum
framework. However, the level of implementation of the content of the state mathematics
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curriculum framework is not monitored and the teachers are not held directly accountable
for state assessment scores.
Textbooks
Prior to a textbook adoption in 2005, the district had used the same textbook
series for twelve years. Although teachers have input into the textbook adoption process
and an opportunity to look at materials, district-level administration has the final say in
what textbooks are selected. During the last textbook adoption cycle, much controversy
arose. The teachers at the high school in which the study teachers work wanted to adopt
an integrated course sequence, but teachers at the other high school wanted to keep the
subject-specific course sequence. The compromise was to pilot the integrated course
sequence at the study teachers’ high school and keep the subject-specific course sequence
at the other high school with a planned introduction to the integrated courses during the
2007-08 school year.
During the 2005 textbook adoption process, the district considered alternatives to
Core-Plus. To facilitate decision-making, one of the mathematics teachers selected units
over the same topic from different integrated textbook series and used them in her
classes. The teachers also looked at how the textbooks aligned with the state mathematics
curriculum framework. After weighing their options, the desire of the teachers to use
Core Plus, along with research supporting its benefits to student learning, led to the
district adopting the materials.
The process of adopting subject-specific materials was less complicated,
although not without disagreement. High school teachers could not agree upon which
subject-specific textbook publisher to choose; however they selected McDougal Littell
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Algebra I (Larson, et al, 2004), the textbook the teachers at the school not offering the
integrated curriculum desired to use.
The Teachers
The two District B teachers in this study teach at one of the three high schools
(grades 9-12) -- the only high school offering dual mathematics options during the 200607 school year -- and as of the 2006-07 school year had six and eight years of teaching
experience. One teacher has elementary and middle grades (K-9) teaching certification
and the other has secondary (grades 7-12) certification. In regards to length of textbook
use, both teachers have been using the Algebra I textbook since the 2006-07 school year,
one began using the Integrated I textbook in 2004, and the other began using the
Integrated I textbook the following year.
District C
Demographics
District C is a small school district in the Midwest. During the 2006-07 school
year, the student population of the junior high schools in District C was 94% white, less
than 1% black, 3% Hispanic, 1% Asian, and 2% American Indian. Twenty-six to 28% of
the students in the junior high schools qualified for free or reduced lunch, and the average
class size was 25 students.
Curriculum Guides
Pacing guides are provided for teachers in both subject-specific and integrated
courses. For Integrated I teachers, who have individual choice on what problems to
assign and what sections to supplement or skip, they establish a timeline for when content
is to be taught. However, high school teachers requested that the students come equipped
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with a stronger background in solving equations. Junior high school teachers have
complied with this request by supplementing Unit 3 with content and exercises more
commonly found in the district's Algebra I book. In contrast, the Algebra I pacing guide
is more prescriptive, stating which sections to skip, with teachers still having the freedom
to choose assignments for the sections they teach.
Textbooks
The high school in District C served as a pilot school for the Core-Plus
Mathematics Program in 1994, and the district officially adopted an integrated course
sequence exclusively in 1997. Teachers who had trained and worked with Core-Plus
developers were pleased with the program and stepped up to help put the integrated
course sequence in place. However, others still wanted subject specific curriculum to
remain.
In 2000, a public protest -- organized in part by two vocal university mathematics
professors -- led to the adoption of subject-specific curricula as an alternative to the
integrated curriculum being used. This addition is reflected in the number of years
teachers have used each set of textbooks. In two cases, teachers have taught at least a
third longer from the Core-Plus, Course 1 textbook than from the district-adopted
McDougal Littell Algebra I textbook (Larson, et al, 2001). In the third case, the teacher
has taught from both textbooks for the same number of years.
The Teachers
The three District C teachers in this study teach at the two junior high schools
(grades 6-9) and have between 7 and 20 years of teaching experience. One teacher has
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teaching certification for elementary and middle grades (K-9), while the other two
teachers have secondary (grades 7-12) teaching certification.
District D
Demographics
District D is a small school district in the Midwest. During the 2006-07 school
year, the student population of the high school in District D was 93% white, less than 1%
black, 5% Hispanic, 1% Asian, and less than 1% American Indian. Fifteen percent of the
students at the high school qualified for free or reduced lunch, and the average class size
was 18 students.
Curriculum Guides
High school mathematics teachers in District D are afforded a great deal of
autonomy over what content to teach. Although there are pacing guides for the integrated
course sequence, there are none for subject-specific courses. Moreover, the existing
pacing guides represent “guides” and not “policy,” and there is no system in place to
monitor adherence to them. In year 1 of data collection, it was imperative that students
progress through the same content in the first semester because they changed sections -and often teachers -- at the end of first semester.
Typically, teachers in this district teach more than 70% of the integrated
textbooks’ Lessons, with only a few Lessons in Unit 6 omitted by all teachers during
Integrated I. Teachers can supplement as much or as little as they feel necessary.
Although the most common form of supplementation is the use of teacher-developed
worksheets, this practice is largely uncommon. The purpose of these is to maintain skill
practice or to enable teachers to implement their own ideas.
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Textbooks
The decision to offer an integrated course sequence, intended to replace the
existing subject-specific course sequence in District D, was made in the 2002-03 school
year. The faculty were unanimous in the decision to change to this different organization
of the mathematics content, with one exception. Moreover, the Principal and Curriculum
Coordinator supported the department's decision. However, a few members of the School
Board insisted that a traditional curriculum remain as an option if parents and their
students wanted it, and their final decision was to keep a subject-specific course option.
Despite their opposition to the determination to offer both a subject-specific and an
integrated course sequence, the faculty abided by it, with no one refusing to teach the
subject-specific curriculum or integrated curriculum, for that matter. The current Algebra
I textbook used in the district was published by Prentice Hall (Bellman, et al., 2004).
The Teacher
The one District D teacher in this study teaches at the high school (grades 9-12),
has one year of teaching experience utilizing both district-adopted textbook series, and
has middle grades (6-8) teaching certification.
District E
Demographics
District E is a rural school district in the Midwest. During the 2006-07 school
year, the student population of the high school in District E was 93% white, less than 1%
black, 5% Hispanic, 1% Asian, and less than 1% American Indian. Forty-four percent of
the students in the high school qualified for free or reduced lunch, and the average class
size was 18 students.
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Curriculum Guides
A district-level pacing guide does not exist for either course sequence in District
E; however, the suggested schedule in the front of the Glencoe Algebra I textbook
(Holliday, et al., 2005) is used as an informal guide by the Algebra I teachers, who
modify it as necessary. Overall, the teachers are offered great freedom and flexibility
over what they teach, including what content from the textbook they skip, while trying to
adhere to the state mathematics curriculum framework. The Algebra I teachers’
instructional goals are to prepare students for Algebra II and cover the learning goals in
the state curriculum framework.
The Algebra I teachers in this district typically proceed through the textbook
sequentially. When they do supplement, the primary materials used are worksheets from
the Glencoe auxiliary materials. However, sample released items from state tests are
assigned occasionally to give students practice in solving open-ended problems involving
extensive writing.
Textbooks
District E adopted an integrated course sequence four years ago as an alternative
to the subject-specific option already in place. The adoption occurred as a direct result of
the district’s involvement in an NSF-funded systemic initiative to improve student
achievement in mathematics and science through reform.
The 2006-07 school year was District E’s first year using the Glencoe Algebra I
textbook (Holliday, et al., 2005). The Algebra I teachers gave limited input during the
textbook adoption process, although they were given the opportunity to provide feedback
on the textbook options. Instead, the decision to adopt Glencoe was based mostly on the
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department chair’s positive experiences with Glencoe Geometry. Prior to this adoption,
the district had used the same subject-specific textbook series for over ten years.
The Teacher
The one District E teacher in this study teaches at the high school (grades 9-12)
and has 10 years of teaching experience, with middle grades (7-9) teaching certification.
Her bachelor’s degree is in speech, communication, and theater. She has used the districtadopted Glencoe Algebra I textbook (Holliday, et al., 2005) for one year -- since its
adoption -- and the Integrated I textbook for two years.
Teacher Summary
The teachers in this study all taught from a commercially published Algebra I
textbook and Core-Plus, Course 1 during the 2006-07 school year. Year 1 data was
collected from all 10 teachers, with additional data collected in year 2 from four teachers
at two research sites where I coordinated communications between district personnel and
COSMIC staff (Districts A and B). A teacher in District A was to be included in the
second year of data collection; however, she did not teach the Integrated I course during
year 2, and therefore, did not meet the qualifications for participation (teaching from both
textbooks). I continue with a discussion of the instruments used for data collection.
Instruments
In a case study design, multiple methods of data collection are necessary, as no
single method can be trusted to provide a complete picture of the individuals or situation
being examined (Patton, 1990). As part of the group working on measures of curriculum
implementation for the COSMIC Project, I have had a prominent role in the development
of teacher surveys, records of textbook use, and classroom visitation forms used to
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measure the extent of use of the curricular features as determined from analysis of the
curriculum materials and interviews with textbook developers. In this section, I discuss
how I used each of these data tools in my study as well as other data collection methods I
developed apart from the COSMIC tools.
Teacher Surveys
Two teacher surveys adapted from the 2000 National Survey of Science and
Mathematics Education (Weiss, Banilower, McMahon, & Smith, 2001) were developed
by project staff and administered to all 10 teachers during the first year of data collection.
Initial Teacher Survey
The Initial Teacher Survey (ITS) (see Appendix A) was completed by the teachers
in the fall of 2006 and used to gather teacher demographic and background data as well
as teacher beliefs about teaching and learning and involvement in professional
development.
Midcourse Teacher Survey
The Midcourse Teacher Survey (MTS) (see Appendix B) was completed by the
teachers in January of 2007 and used to gather data regarding teacher use of the districtadopted curriculum materials for the courses they teach. Teachers teaching from both an
Algebra I textbook and a Core-Plus textbook answered each question twice, once related
to their teaching of Algebra I and again related to their teaching of Integrated I.
Data Analysis
Teacher responses to the ITS provided teacher background data: years of teaching
experience, college degrees, teaching certification, number of course sections.
Additionally, the answers to 5-point Likert scale items on the ITS (e.g., “When students
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can't solve problems, it's usually because they can't remember the right formula or rule”)
were analyzed for disagreements across participants. Items with more than two opposite
responses (e.g. 2 agree, 8 disagree) were identified for consideration in follow-up
interviews. Additionally, analysis of teacher responses to these items was used to place
teachers into orientation classifications (see Appendix I).
Likert scale items from the MTS were analyzed differently. Each choice (e.g.,
Strongly Disagree, Disagree) was assigned a rating from 1 to 5 and the mean and
standard deviation calculated for each item based on all teacher responses. These
responses were used to compare teacher orientations within and across courses. That is,
these items were used to discuss the alignment of teacher stated orientations to teaching
and learning with teacher stated instructional actions.
Together, data from these two surveys supplied information about teacher
orientations to mathematics teaching and learning and the textbooks they used. More
specifically, the data obtained from the use of these surveys were used to answer the first,
second, and fourth research questions.
Record of Textbook Use (Table of Contents Record)
The Table of Content Record (TOC) (see Appendix C) is a textbook-specific
indicator of content implementation. Each record mirrors the table of contents for the
district-adopted textbook, asking teachers to indicate one of the following for each
section of each chapter (or each Investigation of each Lesson): the content of the section
(Investigation) was (a) Taught primarily from the textbook; (b) Taught from the textbook
with some supplementation; (c) Taught primarily from alternative(s) to the textbook; or
(d) Did not teach content. These reports provide an indication of content coverage and the
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extent to which the teachers utilized their textbook during instruction. Teachers were
asked to update this information once each quarter, with a final submission at the end of
the school year.
Data Analysis
The data from the TOCs provide insight into teacher use of textbook materials,
helping to answer the third research question. From this data, graphs and a percentage
representing textbook content taught were developed.
A graph serving as a visual representation of mathematics content taught from a
given textbook was developed for each participating teacher for each course (Algebra I
and Integrated I) (see Figure 3 for an example of how a graph for a textbook might
appear). For the Algebra I courses, a row of cells representing each section from each
chapter in the district-adopted textbook, including supplemental sections (e.g.,
technology activities), was created. For the integrated courses, a row of cells representing
each Investigation from the Core-Plus, Course 1 textbook was created. For each teacher
instructing each course with a given textbook, a cell was shaded black if the teacher
indicated that he or she taught the mathematics content from the textbook or with some
supplementation. A cell was left white if the content was taught from a source other than
the district-adopted textbook or the content was not taught from any source.

Figure 3: Representative Graph Illustrating the Location of Content Taught Within a
Textbook
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From the TOCs, a percentage of mathematics content taught from the textbook
was calculated for each participating teacher for each course (Algebra I and Integrated I).
Each percentage is a numerical representation of the data in the corresponding graph.
That is, the number of black cells in each graph (representing a section of Investigation in
the textbook that was taught) was tallied. The result was divided by the total number of
cells (representing the total number of sections or Investigations in each textbook) and
multiplied by 100 to obtain a percentage. Again, the resulting percentage reflects the
mathematics content taught from the district-adopted textbook in a particular course
(Algebra I or Integrated I).
Classroom Analysis Tool
Through the TIMSS video studies we have accounts of what instruction looks like
in a typical U.S. mathematics classroom. Using these descriptions, I developed a tool to
aid in characterizing instruction in classrooms of teachers who teach both Algebra I and
Core-Plus, Course 1, using the structure of the TIMSS video studies as a guide (Hiebert,
et al., 1997; Stigler & Hiebert, 1999). Data from the classroom analysis tool were used to
answer the third and fifth research questions.
A description of classroom instruction cannot consider every facet of the learning
environment or measure every strategy utilized during a class period. By making use of
the structure of the TIMSS video studies, I examined instructional features deemed
relevant in the international analyses. Data garnered through the use of this tool can be
used to describe teachers’ actions in relation to those of “typical” U.S. teachers.
To develop the Classroom Analysis Tool (CAT) (see Appendix D), I examined
the 1995 and 1999 TIMSS video study reports (Hiebert, et al., 1997; Stigler & Hiebert,
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1999), developing four components related to classroom instruction aligned with the
lesson components outlined by the authors of the reports: (1) Use of Time; (2) Nature of
Mathematics Content; (3) Materials Used; (4) General Characteristics of the Class Period.
A fifth component, Alignment with Textbook, was taken directly from an existing
COMSIC tool and is described in the next section. I also included a section for general
comments regarding the observed class period.
When considering what components to include or exclude in the CAT, I
considered ways that allowed for rich description of what was occurring in classrooms
apart from statistical facts. A limitation to developing the tool in this manner is that it
made data recording more subjective. For example, the open nature of task description in
the CAT leaves greater room for differences in reporting than strictly coding events that
occur.
Other Sources of Content
Included in the CAT are components from the COSMIC Classroom Visitation
Protocol (CVP) (Tarr, McNaught, Sutter, 2006) that were viewed as relevant to the
current study. The CVP was adapted from instruments used in the Wisconsin
Longitudinal Study (Romberg & Shafer, 1998) and the Middle School Mathematics
Study (Reys, Reys, Tarr, & Chávez, 2004). In their development, COSMIC researchers
examined the textbooks used by teachers at each sample site and developed a visitation
form based on the lesson components for each textbook series. The purpose of these
forms is to document activities that occur and materials that are used during instruction.
The portions of the CAT taken from the CVP are contained in the “General
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Characteristics of the Class Period” and the “Alignment with Textbook” sections of the
CAT.
User’s Guide
I developed the User’s Guide (see Appendix C) accompanying the CAT to aid in
the use of the tool by other researchers examining mathematics classroom instruction. In
the User’s Guide, I include each question as written in the CAT along with text to aid in
completion of the questions. The structure of the User’s Guide was adapted from the that
of User’s Guides developed for the COSMIC Project.
Reliability of the CAT and User’s Guide
I piloted the CAT with Classroom Visit Protocols completed during year 1 of the
COSMIC study and with videotaped Algebra I and Integrated I lessons. Feedback from
two mathematics educators and a fellow doctoral student was used to revise the analysis
tool. In addition, a reliability study of the CAT was conducted, with results used to
further refine the CAT and User’s Guide.
The reliability study consisted of a mathematics educator and a graduate student,
each trained by the researcher in a two hour session on use of the CAT and
accompanying User’s Guide, which they had previously reviewed. Following the
training, a videotaped Integrated I lesson was viewed and individually coded. Completed
CATs were then discussed. Subsequent viewing of one subject-specific and one
integrated lesson occurred, with the three coders (the mathematics educator, the graduate
students, and the researcher) completing the CAT individually. Additionally, since much
of the data coded for the purpose of this study came from pre-existing field notes, each
coder also completed a CAT for two sets of field notes -- for one Algebra I lesson and for
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one Integrated I lesson. The videos viewed were not of lessons taught by study teachers;
however, the field notes were transcribed from two lessons observed by the researcher
during year 2 of data collection.
Reliability on Part A of the CAT was considered to be the accuracy of time
indicators on item 1 and agreement on items 2 and 3. Time indicators for each portion of
item 1 did not differ in any coded instance by more than 3 minutes. One lesson was not
coded consistently for item 2. It was determined that inconsistent coding was due to lack
of clarity of field notes. Additionally, there was agreement on item 3 for all but one
lesson. This discrepancy led to further clarification regarding when students are working
on homework and when students are practicing new content as part of assigned
classwork.
Reliability on Part B of the CAT was considered to be the similarity in the coders’
description of each part of the lesson. Each coder described the activities that occurred
during each portion of the lessons in a consistent manner.
Reliability of Part C of the CAT was considered to be the accuracy with which the
coder selected “Yes” or “No” responses indicated the use of resources during the lesson.
In one of the five coded lessons, discrepancies on this portion of the CAT were in regards
to the source of the mathematics content of the lesson -- the textbook or a resource book.
Reliability on Part D of the CAT was considered to be the similarity in the coders’
description of the learning focus of the lesson and the students’ and teacher’s roles during
the lesson, and the accuracy in coding items 3, 5, 6, 7, and 8. Agreement was obtained on
all but item 7. In 4 of the 5 coded lessons, researchers disagreed on the classification of
teacher questioning. However, in each of these lessons, the coders did not disagree by
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more than one classification and agreement was made within the same level of cognitive
demand. That is, coders reported either “Focus on answers” or “Focus on procedures”
for a lesson or they chose “Focus on student reasoning” or “Focus on development of
student understanding” for a lesson.
Reliability on Part E was not obtained as a sufficiently high level of reliability had
been attained previously by COSMIC Project staff, who calculated a 91.9% inter-rater
agreement on the portion of the CVP containing the lesson fidelity ratings. As Part F was
for individual use by the coder, reliability was not considered for his part of the tool.
Results of the reliability study suggest a reasonable level of reliability, considered
to be extent to which consistency existed between the coders’ responses on the CAT.
Discrepancies in coding were used to clarify the language used in the User’s Guide as a
means of obtaining a higher level of consistency. In addition, the few areas of
inconsistency suggest a difficulty in coding pre-existing data by individuals not involved
in initial data collection.
The final version of the CAT was used to record data from year 1 CVPs for the 10
teachers in the study. Additionally, the 4 teachers involved in year 2 of data collection
were visited once for each course (for a total of 2 visits), and data from these class
periods were also recorded using the CAT.
Data Analysis
CAT data were used to analyze instruction in each course. For each teacher within
each course (Algebra I and Integrated I), CATs were analyzed for consistency -- whether
similar actions and use of time were evident across class periods within the same course.
Additionally, teacher actions were analyzed across teachers within the same course and
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across courses, with tables constructed to display similarities and differences. Lastly,
observed teacher actions were compared to stated teacher actions to determine the level
of consistency between observed and reported instructional practices.
District Personnel Interviews
Personnel from each district were interviewed at the end of year 1 of data
collection. The process for selecting individuals to be interviewed varied by site. In all
but one case, it was determined that the primary contact with the COSMIC project -usually a department chair -- would be interviewed. In the case of the larger district
where multiple individuals were interviewed, one person from three of the four schools –
either a principal or lead teacher -- was interviewed, along with the K-12 mathematics
curriculum coordinator for the school district.
Prior to conducting interviews, COSMIC researchers devised an interview
protocol with questions centering around three central topics: (1) Development and use of
a pacing guide; (2) Skipping and supplementing textbook content by teachers; and (3)
Textbook adoption processes. Personnel from each district were interviewed at the end of
year 1 of data collection. Data from these interviews were used to provide contextual
information about each district and school in which the teachers worked.
Teacher Interviews
The discursive component of identity formation (Gee, 1999; Sfard & Prusak,
2005) necessitates designing conversations in which teachers can discuss their beliefs
about teaching and learning and use of curriculum materials. Therefore, I developed
interview questions to help examine teacher orientations.
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The interview protocols were developed and piloted with former secondary
mathematics teachers who had been out of the classroom for only a few months. One of
the teachers had experience with NSF-funded textbooks; however, neither teachers had
taught from an NSF-funded and commercially published, subject-specific textbooks
concurrently.
Two interviews were conducted with the 4 teachers involved in year 2 of data
collection. The first interview was used to gain insight into teachers’ orientations to
teaching and learning (see Appendix E for questions associated with the first interview).
The second interview was used to gain insight into teachers’ use of curriculum and
changes in instructional practices across courses (see Appendix F for questions associated
with the second interview). The first and second interviews were conducted on separate
occasions.
Data Analysis
Upon completion, both interviews were transcribed and data analyzed in regards
to statements about teaching, learning, textbooks, and outside influences. Initial coding of
teacher interviews focused on identifying teacher statements related to the main
components of the adapted framework: orientations; instruction; and outside influences.
Further examination led to identifying coded statements as general or related to a specific
course (Algebra I or Integrated I). Statements within and across interviews were then
compared for consistency. This involved an examination of the extent to which stated
orientations were reflected in the ways in which teachers described the courses they
taught and subsequent instruction. Results from this analysis were used to answer the
first, second, fourth, and fifth research questions.
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Summary of Data Collection Tools
The teacher surveys and Table of Contents Records provided data regarding
teacher reports of curriculum use. They were reviewed and summarized with particular
attention to teacher orientations to the teaching and learning of mathematics, teacher
orientations to their district-adopted textbooks, teacher stated instructional practices, and
teacher use of curriculum materials.
Classroom visitations for teachers in the COSMIC study were conducted during
the 2006-2007 school year. From the CVPs coded by COSMIC personnel, I obtained
researcher-observed data regarding teacher instructional practices, which were coded
using the CAT. Two additional classroom visits of each of the 4 teachers involved in year
2 of data collection were conducted, with data coded using the CAT.
District personnel interviews were conducted at the end of year 1 of data
collection to gather data about the context in which the teachers work. Additionally,
teacher interviews were conducted in year 2 to gain discursive data regarding teacher
orientations to teaching and learning and curriculum materials, instructional practices,
and use of curriculum materials. Data from the interviews were used in conjunction with
the data from classroom visitations and other teacher-report data to draw conclusions
regarding dichotomies and agreements between teachers’ stated orientations, the
underlying orientations of the curriculum materials they used, and their instructional
practices.
Methodological Considerations
The National Research Council panel (2004) evaluating curriculum studies
suggested that case studies provide insight into the mechanisms that underlie why a
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particular curriculum does or does not work by illuminating how and why the curriculum
is used. The requirements established by the panel for inclusion as a case study in the
NRC report were as follows:
To be classified as a case study, the study had to examine curricula
implementation of significant parts of the curricula materials (more than
one unit) over a significant duration (more than one semester) and had to
show evidence that systematic data collection and report on the
effectiveness of the materials in the conclusions. (p. 168)
The current study examines curriculum implementation over the course of a
school year, with at least two descriptive instances (class periods) of textbook use per
course. Systematic data collection included online surveys, scheduled classroom
visitations, and scheduled interviews with district personnel. The tools used have been
included in the Appendixes, with a description of their use included in this chapter so that
replication of this study can occur.
Student achievement within these classes is not included in the results of this
study and serves as a limitation. What is provided here is a description of how textbooks
were used by teachers, how teachers viewed the textbooks, and the context in which the
textbooks were used.
Summary
I have used teacher surveys, table of contents records, classroom visitation data,
and interview data from 10 teachers in five school districts to examine teacher identity
formation when teaching from an Algebra I textbook and an Integrated I textbook during
the same school day. Additionally, I delve more deeply into the orientations, instructional
practices, and influences on the instruction of 4 of the teachers through additional
classroom observations and interviews. From the data I collected, I have gained insight
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into the ways teachers negotiate their identity as mathematics teachers in light of using
two differentially structured and oriented mathematics textbooks. I discuss my findings in
the next chapter.
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Chapter 4
RESULTS AND DISCUSSION

This chapter includes a presentation of findings from a study investigating the
orientations and instructional practices of 10 teachers, all of whom were assigned to teach
sections of secondary mathematics courses using differentially oriented textbooks. It is
organized into two parts: presentation of cases of the 4 teachers for whom two years of
data were collected and presentation of data from the entire sample of 10 teachers for
whom one year of data were collected. Data from multiple sources are used to describe
teacher orientations, their instructional practices, their orientations reflected during
instruction, the impact of outside influences, and observable factors that cross over
between classes.
Descriptive Analysis of Four Teacher Cases
A descriptive analysis of data from two teacher interviews, seven or eight
classroom visits, and two teacher surveys was used to describe teacher orientations,
textbook use, and instructional approaches, the impact of outside influences on teacher
practice, and the extent to which teacher orientations were reflected during instruction.
The purpose of data collection was to obtain a description of each teacher’s identity as a
teacher of two differentially oriented mathematics textbooks through analysis of their
stated orientations and observed classroom practices. Additional support for the case
descriptions can be found in Appendixes G and H, which contain responses to specific
questions reflecting teachers’ orientations.
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Case I: Molly – Teacher 1
Molly is the most experienced of the participating teachers, with the 2007-08
school year being her 23rd year of teaching. She is certified to teach kindergarten through
grade 9, and her early teaching jobs included elementary grades 2 and 5. For the past 15
years, she has taught eighth grade mathematics, and all but one year of this time has
included teaching Algebra 1. The 2007-08 school year is her third year teaching
Integrated I.
Orientations to Teaching and Learning
For Molly, mathematics learning occurs through students doing mathematics. She
believes students become more independent thinkers and retain knowledge longer if they
develop understanding of mathematics apart from someone telling them what to do:
If kids learn it on their own without me showing them the procedure and it
just dawns on their brain, then they remember it, and they don’t need me a
second more. If I explain it to them, the tendency is to forget it… but if
they discover that process on their own, then they’re cool.
Molly’s views on mathematics learning not only hold that students learn through
developing their own understanding of mathematics content but that most students learn
when they work with others, often learning better from each other than from her:
I've gotten to where I think it's better, if I know a group has the concept or
has the problem figured out, [to] go see them and let them show [me]. I
like that much better because whenever they teach it, that means they're
getting better at it, too, as opposed to me interrupting the whole class. It's
amazing if I try to teach it how many get it, as opposed to if I send one kid
to the group and they take it back to their group and learn it. It's amazing
how much better that works, when I'm not in control and they are. I just
direct it.
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As the preceding passage implies, Molly does not view teacher-directed learning as
effective. Instead, she prefers that students direct themselves, learning through engaging
in the mathematics with one another:
I like my kids to be engaged. If they're engaged, and I know that several of
them have showed that they are enlightened -- they know how to do the
graph, knowing how and experiencing it and taking part of it and enjoying
that aspect of it -- I know that was a good class. Whether or not, I feel like
we covered a lot of curriculum or not but they learned something they
were engaged and I may say to them, "Did you learn something?" and they
go, “Yeah” because they really feel that way. That's a big question I ask
my kids all the time: “Are you learning any? Did you learn something
today?” because I want them to realize that.
In her view, if students are engaged -- helping each other in what is typically a noisy
environment -- then learning is occurring:
Usually it's very noisy, okay. They may be out of their seats helping each
other. For them, that's what it looks like. When I'm looking at them,
they're that way. And that includes a good majority of the class. There
may be three or four as usual that are totally disengaged, but you do the
best you can on that.
Engaging students in the learning of mathematics is important to Molly, who uses
graphing calculators as a tool to appeal to student interests:
It’s an interest grabber, first of all. It takes a lot of the time consumption
from a problem away, in the sense of that they’re not having to do the
calculations and they can expand what they’re doing so readily. They
don’t have to take time to calculate and that makes them more likely to
pursue the problem because they’re not bogged down by all these
computations.
Molly generally has a positive orientation to the use of calculators in learning
mathematics, perceiving technology to be a useful tool in developing student
mathematical understanding. For her, calculators help students solve mathematics
problems because they assist students with time-consuming computations, allowing them
more time and energy to explore mathematics at a deeper level. However, she added that
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calculators could be a detriment to learning if students do not have an understanding of
the concepts for which they are using the calculator:
Where these other kids, sometimes… their inability to understand integers
or their inability to understand fractions prevents them from grasping
some algebra concepts because let’s face it, the algebra is based on the
basic things in third, fourth grade, a lot of it, some of it… basic
computation…. So therefore, if they’re using a calculator all the time, then
they, they don’t even try to conceive of the fractions. They just know they
can go here and do it, and they know the answer. And that’s why they
can’t do fractions for me now. They don’t have a concept that a half a
pizza and a third a pizza… And so I always talk about pizza because they
all know pizza. And as soon as I change it to pizzas [they understand]. But
they’ve been given the calculators so long that they haven’t, they don’t
have that visual concept in their brain of what integers and fractions and
that kind of stuff is.
Molly suggests that student knowledge of “basic skills” is not a critical
prerequisite to using technology or reflective of a student’s ability to solve problems. Her
perspective holds that that while basic skills assist students with learning complex ideas,
they are not essential for students to explore them. In essence, learning basic skills helps
students become better and faster at computing, giving students confidence, and helping
to make more complex mathematics easier:
You know, we’re in a technological society. Do they need to know
anything necessarily? Do they need to know their integers? Do they need
to know fractions? Maybe not. They can go to the calculator, right? So do
they need to know that? However, as a teacher, I see the kids that have a
good concept in their brain of what fractions are and what integers are, and
they can visualize it. Obviously they can understand other mathematics
better because they just have that conceptual feeling of integers. They see
the number line. They see the positive, negative. They see… the fractions,
and therefore they’re quicker and they understand it, and I think that
definitely is a scaffolding to higher mathematics.
While Molly is unsure what mathematics content technology has made unnecessary for
students to learn, she does hold that students should know some basic skills, including:
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computing with fractions, integers and decimals; mental math; the distributive property;
and combining like terms.
Molly views herself as a flexible teacher of mathematics. She states that she often
changes her plans for a given class period based on what the students need or questions
she thinks of in the moment:
In mathematics, it is so spontaneous. I can have something written down
and totally do something different. Like you get to something on the
calculator and they’re all engaged in it. Well, we’re going to do more like
that. Who cares what’s going on? Or say you had trouble on this
particular problem on homework last night. Well, we’re going to do ten of
them for me. We’re going to practice it… I’m very spontaneous.
While her approach benefits many students by addressing their immediate educational
needs, Molly feels that her spontaneity can slow her down, keeping her from adhering to
the district pacing guides.
Orientations to Algebra I and Integrated I Courses
To Molly, the Algebra I course is focused on ways to do mathematics -particularly procedures -- with the teacher directing the presentation of the mathematics
content. However, her perspective allows for occasional group work. Molly believes that
teaching Algebra I well is contingent upon teachers having well-prepared students
entering the course and the teacher knowing the subject matter, being able to make
mathematical connections, and motivating and challenging students. She does not believe
that the district-adopted Algebra I textbook provides opportunities to explore student
thinking; therefore, Molly suggests this only occurs if she makes deliberate attempts to
encourage students questioning themselves:
Ask yourself the right question and you can move [from] step-to-step.
What questions should you be asking yourself here? What question here?
What question here? And it's the questioning of yourself that determines
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the process. So to me when you ask yourself questions, that's a form of
explanation.
According to Molly, questioning is a built-in feature of the Integrated I course.
She views the Integrated I textbook as conceptually oriented, focused on student
investigation of mathematics. The course is not as structured as Algebra I, with a more
flexible time frame for presenting Lessons 1compared to the instruction of sections from
the Algebra I textbook. Additionally, she perceives Integrated I to be a more interesting
course because of the real-world applications of the mathematics content. Molly enjoys
teaching Integrated I more than teaching Algebra I because she believes student learning
is more visible through group work and student discussion. She discussed the differences
in teaching the two courses:
I enjoy Algebra [I]. It’s a lot of fun, but it’s more of a strain almost to
teach it because you’re so in charge and you’re giving the concepts. Now,
I do put my algebra kids in groups a lot and let them help each other out,
but it’s still like ultimately they depend upon you to get some of the
procedures and stuff down. The integrated math, I enjoy. It’s probably a
lot more fun because it’s not all math and so disciplined. You can get off
on some tangents that make the class so much more interesting. You get to
know your kids better because it’s not just all this disciplined…. It’s the
out-of -the-box thinking, which is hard for them because they are so used
to being told a certain way to do stuff. And then you say, “I don’t know.
How do you want to do it?” and “What did you come up with?” And they
come up with so many different ways. It’s very enjoyable just because of
the variety and what you get from your kids, their output, and it’s just
more fun if they’re learning.
Molly indicates that teaching Integrated I well is contingent upon being familiar
with the curriculum materials, knowing how to manage the classroom learning
environment, and being facile with use of the graphing calculator. She perceives the
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Throughout this chapter, “Lesson” is used as a designation for the sections in each Unit of the Integrated I
textbook and “lesson” is used as a designation for the time students spend in class each day.
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mathematics in the course to be based on and grow out of data presented through the
textbook problems.
The explicit call within the Integrated I teacher materials for students to work
collaboratively on the Investigations 2from the textbook lends itself to Molly’s orientation
towards students learning from one another. In contrast, there are no explicit directions
from the textbook authors regarding how to present the content in the Algebra I textbook;
however, past experiences lead students to expect Molly to tell them the processes and
procedures necessary to do the mathematics in the course. Molly suggests that use of
small group work and questioning practices help students build skills they will need
throughout their lives:
[In Integrated I], there's a lot more talking and [students] teaching
themselves -- lots of questioning going on among themselves. Me being
there… kneeling at their desk seeing what's going on with them. They
view me differently; they see that they're working independently instead
of me directing them [saying] go do this, go do this. They direct
themselves. You know in algebra it can be me [saying] go on do the next,
do this. I think [Integrated I] is more real life-oriented because they're
working in a group. They have to converse with each other. They’re
having to teach each other. They learn patience. They learn kindness.
Although Molly’s perceptions of the courses she teaches are influenced by the
instructional practices inherent to her teaching of Algebra I and Integrated I, they are also
influenced by the mathematics content of the courses, which are impacted strongly by the
state mathematics framework and assessments. In Molly’s Algebra I course, the
interaction between the content of the textbook and her own and others’ expectations for
the course causes Molly to struggle with what to teach. The mathematics content of her
Algebra I textbook does not mirror the content on state tests, leading to supplementation
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Throughout this chapter, “Investigation” is used to discuss a specific Lesson component of the Integrated
I textbook and “investigation” is used to discuss the student act of investigating mathematics.
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of mathematics materials from alternative sources. The most common source of
supplemental material is the state mathematics curriculum framework, which provides
exercises that aid Molly in preparing students for the state assessments. Additionally,
Molly struggles with knowing how to balance teaching mathematics content on the state
test with content students enjoy and content students need for Algebra II:
I'm in a real quandary right now about that because I know what the
standards are and how they're testing the algebra now and I know that the
algebra as it [is represented in the textbook] is not tested. There are little
portions of [algebra on the test] because it's so data-driven. And it's like
I'm teaching, spending all this time on equations, when in reality are they
there on the test? No, but do they have to know them for Algebra II? Yes.
In reality I should be taking so much of my [Integrated I] curriculum and
putting it in the Algebra [I] because that's the way the test is; it's geared
toward that -- analysis of data in the forms of matrices and interpreting the
data. Very little naked algebra is on there. And I feel like I need to change
what I teach… So I'm in a real quandary right now as to what I should
teach and what I shouldn’t. Are radicals on there? No, not hardly. Systems
are on there a lot; things like that. But I'm in a quandary right now because
I know what's more fun to teach and I know what's there. But yet I’m also
held accountable for having them ready for Algebra II.
Although Molly struggles balancing the mathematics content that needs to be
taught in Algebra I with what she would like to teach, she does not believe that planning
for the course is as difficult as planning for Integrated I. Molly acknowledges that
planning for Integrated I is more time consuming than for Algebra I because of her lack
of experience teaching the course, including the use of previously unfamiliar instructional
strategies. However, she does think teachers can be over-prepared to teach Integrated I,
suggesting that she gets more enjoyment from the classes when students explain their
ideas to her without her anticipating what they are going to say:
Because I've taught Algebra [I] for so long I don't have to plan as much.
Because I know what's happening, I almost know how they're going to
react; I know their mistakes. [In Integrated I] I have to go over the
problems myself to recall what the point of [the mathematics learning
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is….] I actually do more of the problems there, and then algebra I don't
have to do the problems as much. So, I actually do the problems over
myself. I have to make sure I enter the data on the calculator… if it’s a day
when I'm going over something. Otherwise, if it’s an Investigation that
they're going to do I've tried to go [through] the Investigation to anticipate
the questions. But sometimes I don't like to know too much because it’s
more fun letting them, “Well, how do you do this? Oh yeah, that was the
problem before.” I fly by the seat of my pants too much, don’t I?
Molly does not seem to fear not knowing how her students are going to respond to
a particular problem in Integrated I; however, she struggles with letting go of that power
in her Algebra I classes. Molly stated that as the course progresses, she attempts to
relinquish control of her Algebra I classes to her students; however her perception that
they enter the course lacking prerequisite content knowledge leads her to direct lessons
more than she thinks she should. Her biggest complaint about teaching this course is the
lack of student mathematics preparation prior to entering Algebra I.
Although she struggles with knowing what to teach and the perceived lack of
preparation of her students for Algebra I, Molly does appreciate the worked examples
included in her Algebra I textbook, which she feels are easily understood by students.
Additionally, she is thankful for the plethora of exercises at the end of each section,
which allow students plenty of opportunity to practice the mathematics content of a given
lesson. In fact, these are aspects of Algebra I textbooks that she admits have not changed
much in the last 15 years and discussed being tired of teaching Algebra I due to the
repetition of teaching the same content year after year:
I think sometimes you lose your focus because you've done it so much,
and it's just not interesting for you so it's not interesting for the kids so you
catch yourself moving on -- especially [during] the first three chapters. I
used to go fast through those. Now it just takes so long to get into the real
algebra, which is more fun for them and for me. I just think I’ve maybe
done it too long. That’s why I choose to do the integrated because I
thought that the algebra [was] just getting a little redundant for me. And I
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probably wasn’t as excited as I should be about it. And you should be
excited about what you’re doing.
The mathematics content presentation in the Algebra I textbook adds to the
frustration Molly feels regarding her Algebra I classes. She believes her textbook focuses
too much on procedures and not enough on problem solving. Due to the pressures of
testing and the necessity of preparing students for the mathematics on the state tests and
the open-ended nature of the test items, Molly feels she must supplement the “naked
algebra” in her Algebra I textbook with problem solving. Molly suggests that the
presentation of the mathematics in her Integrated I textbook is more aligned with that of
the state tests and serves as a reference for her presentation of assessment-like
mathematics content.
As in Algebra I, Molly supplements regularly in her Integrated I classes with
mathematics content to prepare students for state assessments. Typically this content
comes from her Algebra I textbook, although she uses state-prepared materials as well.
Molly expresses frustration in feeling pressured to prepare her students for state
assessments in this manner and wondered aloud what would happen if she taught the
course as intended -- believing she would not do as much supplementing if she did not
feel responsible for preparing her students for the exam: “I could go a year and not
reinforce at all. It would be interesting to see how they do… because the integrated, let’s
face it, does not cover everything on that end-of-grade, eight grade test.”
Molly’s views on assessment impact the ways in which she views the assessment
component of her Integrated I textbook and how she utilizes assessment in the Integrated
I course. The process of assessing as designed by the Integrated I textbook authors was
presented to her in a week-long professional development session she took the summer
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before she started teaching the Integrated I course. Although she found it useful to work
through the mathematics in the textbook, she could not adopt the grading and assessment
practices presented to her as they conflicted too much with her own views:
The organization of how to take grades was almost of no use to me period
because I can’t just give points for you turning something in to me. And it
seemed like to me, and I could have totally missed everything, 5 points for
this, 4 points for this -- you have a total number of points. This is your
grade. I have to have some place where they [the students] prove to me
that they have learned and that they can do this independently -- with their
calculator in the hand, they can show me they can do it there. They can
answer questions about concepts [….] I have to make up a lot of my own
assessments.
Molly believes that the assessments accompanying her Integrated I textbook
materials are too easy and that students need more reinforcement and practice not
included in the materials. The lack of practice of specific concepts is one of her biggest
complaints about her Integrated I textbook. Molly’s ideal mathematics curriculum would
be similar to the Integrated I materials but with modifications to assessments and the
inclusion of more exercises.
The week-long professional development is the only support Molly feels she has
gotten in regards to teaching her Integrated I course. She was the only teacher in her
building teaching the course the first year it was offered at her school, and while the one
week professional development was a nice introduction to the program, she does not
deem it sufficient to prepare her for the various ways in which she was asked to change
her instruction (e.g., using technology and giving students more control over their
learning). After teaching the course for three years, she still does not feel she plans as
well as she should for the Integrated I course due to time constraints and struggles with
knowing how best to teach her students the material in this course.
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Instructional Approach
Molly’s instructional approach does not always reflect her stated orientations
toward teaching, learning, and the courses she teaches, which is suggestive of a struggle
between what she feels she needs to do and what she would like to do in her classroom.
The inconsistencies may also be reflective of a negotiation of the practices inherent to the
two textbooks from which she teaches.
During the 2006-07 school year, Molly’s Algebra I classes contained from 23 to
31 male and female students; however, the following year, her teaching team decided to
separate the Algebra I students into all-male and all-female classes. Molly teaches an allmale Algebra I class containing 27 students this year and uses competition with the girls’
class as a motivator for student achievement.
Classroom observation data supported by Molly’s reflection on her practice
portray a typical lesson in each of her courses. Molly’s Algebra I lessons generally begin
with a warm-up activity on which students work individually. This is followed by a
teacher-led discussion of the warm-up, during which Molly often works out problems on
the overhead, occasionally soliciting student input. She continues the class period by
reading homework answers to students and asking for questions. If students ask about any
homework problems, she typically works them out on the overhead, again occasionally
soliciting student input.
Molly’s Integrated I classes average 22 students. Approximately 10 to 15 minutes
at the beginning of most Integrated I lessons is spent reviewing algebra content taken
from the Algebra I textbook. Typically, Molly gives students some time to work
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problems individually and then either presents the solutions on the overhead or asks
students for the steps they used to solve each problem, recording them on the overhead.
Following the review of algebra content, Molly picks up where the previous class
left off by discussing problems from the Integrated I textbook students worked previously
in small groups or as homework. When a student presents work to the class, Molly
frequently interrupts to ask questions intended to ensure students are paying attention or
to extend the mathematical ideas being discussed.
In Algebra I, Molly controls the content focus and directs the solution methods
students use to solve problems. In one class, after working a problem on the overhead
that her students had completed at their seats, she stated, “If you didn’t do it my way,
here’s how you do it” and proceeded to present an alternate solution method to the
students. Her attempts to give more control to her students are limited to asking them to
present problems on the overhead; however, even when this occurs, she typically has the
final determination as to the correctness of the work being discussed.
As in her Algebra I classes, Molly is authoritative in her Integrated I classes.
During one observed class period as students were entering data into graphing calculators
to make graphs, she noticed some students had their axes reversed. Molly reprimanded
the students saying, “I told you the order they give it to you is the way you want to do the
axes.” Molly also regularly reminds students of their responsibilities for their own
learning, including paying attention -- as homework answers are not repeated -- and being
aware of their abilities to repeat the methods they used to solve similar problems on
assessments.
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As the preceding indicates, Molly has high expectations for her students -including the mathematics students know when they enter her courses -- and dictates the
extent to which content is presented to her students. For example, the structure of the
“Teach” component of each Algebra I lesson, the portion of the lesson where new
mathematics content is presented -- is dependent on prior student experiences with the
mathematics content. If the content is familiar -- that is, if the content was addressed in a
previous mathematics courses -- Molly assigns problems for the students to work
individually, discussing as a class those with which they struggle. If the content is new,
Molly works examples at the overhead and has students work similar problems
individually, followed by a whole class discussion. Again, these interludes are part
teacher-presentation of solutions and part teacher-solicitation of procedures students used
to solve the problems. Typically, there is no time at the end of class for students to begin
homework.
The mathematical content of Molly’s Algebra I lessons comes predominantly
from the textbook. On occasions where the content is not taken directly from the
textbook, it is similar to that from the textbook. In contrast, the presentation of the
content does deviate, sometimes significantly, from the textbook. Most class periods do
not contain a “Focus,” the portion of the textbook lesson devoted to setting a context for
the mathematics to be learned. Instead, new mathematics content is often introduced
through textbook-like examples worked by Molly. This portion of the lesson, the
“Teach,” dominates most class periods.
In contrast to the Algebra I course, the mathematical content of Molly’s
Integrated I lessons is not always consistent with the mathematical content in the
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textbook. As noted earlier, problems from the Algebra I textbook are prevalent in most
classes to supplement the Integrated I textbook, generally to prepare students for state
assessments. Additionally, Molly often shuffles textbook content so that students are
working on similar instructional components for a longer period of time then the textbook
dictates. For example, multiple On Your Own problems, which are intended as individual
student work at the end of an Investigation, are typically assigned as classwork during the
same day, although they occur in different Investigations and are meant to be worked at
different times.
The assignment of multiple On Your Own problems during the same class period
is not suggested within the Integrated I textbook materials and therefore suggests lack of
fidelity to the Integrated I textbook. Additionally, Molly often deviates from the
recommendations of the textbook authors by devoting entire class periods to whole class
discussions of a few previously worked problems. On the other hand, Molly frequently
uses questions to encourage students to justify responses and extend their thinking, which
is inherent to using the textbook as intended.
Specific instructional strategies. Molly’s orientations to teaching and learning
support the use of small group work, teacher questioning, and graphing calculators as
instructional strategies that can benefit student learning. However, these instructional
strategies appear to be used unevenly across the courses she teaches. Additionally, their
use is not always aligned with the ways in which she describes them as being beneficial.
Molly’s classroom configuration during Algebra I varies day-to-day. Students are
sometimes seated in groups and sometimes seated individually. However, when students
are given time to work on examples, most of the work is done individually, no matter the
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seating arrangement. In her Integrated I classes, Molly often prompts students to work
together, but students are also given the option to work individually. Explicit differences
between the courses in terms of student learning modes occur during the “Teach” in
Algebra I and the “Explore” in Integrated I. The “Teach” is the part of an Algebra I
lesson typically represented in Molly’s classes by teacher presentation of mathematics
content to students. In contrast, the “Explore” in Integrated I is typically represented in
Molly’s classes by students working together to investigate mathematics. Students
learning with other students through mathematical exploration is supported more in the
Integrated I textbook, and classroom observations suggest that Molly utilizes this practice
more often in her Integrated I classes.
In either course, whether students are working in groups or individually, Molly
circulates among them, checking work and asking questions. However, Molly uses
questioning to extend student thinking more often in Integrated I. Often, she appears to
create these questions spontaneously, focusing on developing student reasoning skills.
For example, during a lesson on relationships and trends, a problem involved the cost of
hamburger over time. Molly queried as to why people would have to work less time now
to buy a pound of hamburger. When a student responded that people make more money
now than in the past, Molly countered that hamburger also costs more now, prompting a
student to indicate that the change was not directly proportional. In contrast, the questions
Molly asks her students in Algebra I lend themselves more to obtaining student solutions
or re-directing incorrect responses than extending student learning.
In both courses, a classroom set of graphing calculators is available for students to
use during lessons. Students are allowed to use them on homework problems but most do
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not have access to one outside of class. During Algebra I class time, students use
graphing calculators to explore data in sections where the textbook calls for it (e.g.,
creating scatterplots and lines of best fit); however, most observed student calculator use
was for computational purposes. Additionally, Molly expects students to write out the
complete solution to a problem, even if a calculator is used for computation. Often she
expects students to sketch graphs produced by the graphing calculator as well. During
Integrated I, students were observed using graphing calculators as needed to complete an
Investigation and as a presentation tool during discussion of previously worked problems.
Often, the Investigations in the Integrated I textbook involve the graphing calculator as a
tool for exploring the mathematics of a Lesson. This is not the case in most of the
sections in the Algebra I textbook, where the main purpose of the calculator is for use as
a computational tool.
Additional Influences on Instruction
Molly is a very independent teacher unconcerned with how others view what
occurs in her classroom. Her students perform well on state assessments, which leads her
to determine that she is doing what is necessary to ensure her students are learning
important mathematics. As much as Molly would like to teach in the manner she
perceives best, her independence is limited by the influence of district pacing guides and
state testing pressures.
Pacing guides aligned to state standards are designed to help teachers in Molly’s
district move through the mathematics content they are required to teach. Molly believes
that her district’s pacing guide forces her to move too quickly through the content, and as
a result, students do not always have time to comprehend mathematical ideas before
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moving on to new ones. Complicating matters are parental and student reactions to the
pace Molly sets in covering the specified content:
I have parents calling me, “Oh you’re going too fast.” “No, I’m already
behind the pacing schedule. I’m supposed to be moved on beyond this, but
your kid wasn’t ready for this.” So, it’s not only the school system that
places them, but the parents sometimes are just so…. There’s a book that I
want to get. It’s called the Hurried Student, or something, where we just
hurry, hurry, hurry things, instead of letting a kid grasp what they are
doing, and put a frustration level, and then I think that stunts their growth,
too because they are so frustrated with what they’re doing.
Pressures from state testing impact Molly’s pacing of the mathematics content as
well as the specific mathematics content that is presented in her courses. Supplementation
of procedurally oriented exercises typically from the Algebra 1 textbook occurs in
Integrated I classes as a way for Molly to help prepare students for state tests. She
discussed how this impacts the teaching of her Integrated I classes:
I reinforce and I’d say that’s pretty much done throughout the system, and
if we didn’t do it, the question is how well would [students] do on the
actual eighth grade [assessment] or on the Algebra [I] exam or the Algebra
II, if we didn’t reinforce to a certain degree with some of the, with what
we call the naked mathematics.
Apart from testing pressures, Molly is frustrated by the lack of mathematical
preparation of her Algebra I students. She feels she must continually review and re-teach
content her students should already know. This takes up time she feels could be better
spent on new ideas. Additionally, Molly is of the opinion that there is not enough time for
planning -- that 30 minutes to plan for two classes is not enough -- although she
acknowledged that not as much time is needed to plan for Algebra I because she has more
experience teaching the course. She believes the lack of time she has for instructional
planning negatively impacts her preparation to teach her classes. She commented, “Did I
have any planning this morning? Not enough, maybe 30 minutes. This year I have two
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[courses for which to plan] and 30 minutes to plan for two classes is not enough… That's
why I'm not planning as well as I should.”
Summary
Molly’s orientations to teaching and learning have been shaped by her use of the
district-adopted textbooks. In addition, her use of the textbooks has influenced her
orientations to teaching and learning. While she supports students learning from one
another and the use of graphing calculators as a learning tool, the inherent support for use
of these instructional activities and tools in her Integrated I textbook lend to their use
more often in Molly’s Integrated I classes. Additionally, her stance that students need to
practice the mathematics they are learning is reflected in her use of warm-up activities
reviewing algebra content and supplementation of procedurally oriented exercises in her
Integrated I classes.
Molly frequently uses questions to probe student thinking and to encourage
student reflection. Although she was observed spending the majority of class time at the
front of the room at the overhead, this time was often spent facilitating student discussion
of solutions to problems. During observations, a noticeable difference in Molly’s use of
questions between the two courses was the depth of student thinking expressed as a result
of her asking them. In Algebra I, student responses were typically a summary of
procedures for solving a problem. In contrast, many of Molly’s questions during
Integrated I extended ideas being explored in the Investigation.
Molly was observed using questioning in her Algebra I classes primarily to get at
student procedures for solving problems. Typically, the lack of context for the problems
from the Algebra I textbook detracts from the spontaneous question-asking Molly uses in
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her Integrated I classes. However, she does attempt to extend student learning in other
ways. For example, during one observed class period, she asked students to consider the
following scenario: Her eating one piece of pizza and the students eating two pieces of
pizza yet everyone having eaten the same amount of pizza.
Molly was observed using questioning in her Integrated I classes primarily to
extend mathematical ideas. Whether students are working in groups or discussing
problems as a class, it is likely that she will, at some point, ask a question or set of
questions developed to get at a deeper understanding of the mathematics or ideas related
to the mathematics at hand. This use of questioning in Integrated I reflects Molly’s
contention that teaching mathematics should be spontaneous and that she often comes up
with questions for her students on the spot instead of planning them in advance.
Molly recognizes that she cannot learn for her students. In fact, she stated, “You
know. I can put wonderful things in front of them and tell them how it can be done but
unless they rise to the occasion and do it, you know, I’m no different than anybody else.”
However, students taking control of their own learning is not always an option in Molly’s
classes as she manages a lot of the class time, spending much of it standing at the front of
the classroom at the overhead reading or writing answers to problems. When students
present solutions, Molly often interrupts them with a question about a procedure that was
used or an idea related to the mathematical content.
Molly’s need to control her classroom is also reflected in the deviating she does
from the lessons presented in her textbooks, adding her own thoughts and questions, and
sometimes more practice problems. She stated, “I always deviate a little bit… maybe I
interject a few thoughts as opposed to leaving them on their own -- a little bit.” This
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statement reflects the difficulty Molly has with letting go of control of her students’
learning. While she purports to understand that students need to learn for themselves, she
struggles with the time it takes for them to develop their own notions about mathematics.
The emphasis on students working and discussing problems in large or small
groups reflects the importance to Molly of students learning for themselves by doing
mathematical problems. While students are seated in groups, they are allowed to work
individually. Therefore, while she expresses the importance of students learning from one
another and that they often learn better from each other than from her, this was not
consistently reflected during observed instruction.
Students in Molly’s classes use graphing calculators primarily for data analysis;
however, Molly still expects the students to be able to present solutions on paper, whether
by sketching a graph or presenting the computational processes for a problem. Student
use of graphing calculators in Algebra I reflects Molly’s assertion that calculators can
benefit students by performing tedious computations, saving students time to focus on
more complex mathematical ideas. However, student use of graphing calculators is
significantly different in Integrated I, as the textbook approaches the use of the graphing
calculator differently than the Algebra I textbook, involving a significant amount of
student exploration of mathematical ideas using the features of the graphing calculator.
The transition process into teaching Integrated I has not been easy for Molly. She
feels she is still learning how to teach from her Integrated I textbook and how to assess
her Integrated I students. Although her initial confidence with unfamiliar instructional
practices suggested by the textbook authors was low, it has improved through her
experience teaching the course.
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Molly stated that teaching from her Integrated I textbook helps her see flaws in
Algebra 1 textbooks. She also remarked that the Algebra I content she has been teaching
for years is “boring and repetitive and not too life-oriented.” According to her, the
Integrated I textbook contains algebra content, but it is learned within the context of “real
life mathematics, adding, “It is amazing how the math comes from the data analysis
instead of the math and then being able to analyze data.”
Case II: Connie – Teacher 3
Connie has a varied teaching history. During the 2007-08 school year, she will
complete her 22nd year of teaching, which spans many grade levels, content areas, and
schools. She began teaching three-year-olds and progressed quickly to middle school
students. With certification at the elementary grades as well as middle school
mathematics, science, and social studies, Connie has taught each subject and grade level
at one point in her career. Her experience in District A for the past 17 years has involved
teaching Algebra I and pre-algebra to eighth graders. Like Molly, the 2007-08 school
year is Connie’s third year teaching Integrated I.
Orientations to Teaching and Learning
For Connie, the purpose of learning mathematics is for success in the “real
world.” That is, students should be able to apply the mathematics they learn in school
outside of school. In addition to word problems, which she believes reflect problem
solving in the real world, Connie prioritizes specific mathematics content important for
success in life, including: recognizing computational errors; estimation skills; recognizing
patterns and relationships; reading tables, charts, and graphs; exponential growth; basic
geometry; linear equations; coordinate planes; slope; percent change; measurement
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formulas (e.g., area and volume); properties of numbers; fractions; and basic facts. She
does not give as much weight to other ideas, such as knowing types of numbers (e.g.,
whole, real and rational).
While Connie views real world applications as important mathematics, these
types of mathematics problems do not make for a good lesson on their own. For Connie,
the ease with which students learn the content is as important to a good mathematics
lesson as the application to life outside of school. Connie supported this belief by stating
that her least favorite lesson involved “real world” mathematics with which students
struggled:
My least favorite topic has got to be the mixtures and the applications
because it's the hardest thing that I have to teach all year. That's hands
down my least favorite because the kids get frustrated, and even though I
[say], “You're going to use this in chemistry. You're going to use this in
real life. You're going to use this no matter what you do. You use this in
cooking.” I mean, [I] would bring everything in real life I [could] bring in,
but still that's the hardest thing -- my least favorite because it is the hardest
thing.
Connie does not enjoy teaching mathematics with which students have
difficulties, believing that too much student struggle leads to frustration and lack of
success. Her perspective holds that student success in mathematics is related to their
enjoyment of the ideas they are studying, their participation in class, and their
performance on assessments:
I think that a student buying into the lesson -- their enjoyment, getting
something out of it -- is probably the highest ranking thing for me because
you can cram things down students' throats and they know it when they
leave, but if they are not enjoying it, they won't remember it. It's just
something temporary. It's important for the kids to enjoy it and like what
they're learning more so than just cramming the formula down their
throat…. But success on a test, of course, assessment, that's important to
make a lesson successful is your assessment, you know, have margin of
success. Gosh. Class participation. Did you have the majority of the class
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participating instead of just one or two? That's very important. We have
class participation. You have success. You have whether they're enjoying
it. I think those are the three components right there.
For Connie, mathematics learning can occur multiple ways. Although she
previously believed students had to be taught one correct procedure for every type of
mathematics problem, she now believes there are multiple methods students can use to
solve a problem, and as long as they all come to the same conclusions, then there is no
problem with individual thinking. Connie suggests that not all students think the same
way, leading to multiple ways to do the same problem. She discussed how her
perspective has changed:
I was very regimented… and I’ve had to change the way I look at
things…. In the past I would have been, “No, … that’s the way you have
to do it because that’s the way I was taught,” and I’m finding more and
more ways [to solve problems]…. They [students] don’t have to be taught
the correct procedure.
Later she added,
There are 25 students in my algebra class, and out of those 25 students I've
told them there could be 25 different ways to get from point A to point B,
and I encourage them to think about how they're comfortable in working
out problems. Some of them have to write every step down. Some of them
go way off and then come right back, or some of them can look at a
problem again and they get sort of… as long as they're actually doing the
work and not getting the answer from somebody else, I'm encouraging
them to do that.
Although Connie believes students do not have to be taught a single method for
solving particular problems, she does think some mathematical concepts (e.g., properties
of real numbers and trigonometric functions) need to be taught directly to students. To
Connie, learning can occur through discovery and exploration but some mathematics
must be taught by the teacher: “You have got to still have the basic rules. I’d love for
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everything to be learned through exploration and discovery but there’s got to be some
instruction out there. Some concepts have to be taught.”
Connie’s orientations hold that student exploration and discovery of mathematical
ideas occur best in learning groups. Just as she believes students should be allowed to
present alternate methods for approaching a problem, she also suggests that students
sometimes learn best when they work together to uncover a solution, often learning more
from each other than from her:
With the students that I have this year, they tend to work better in
groups… and one will share an idea or point something out. I like it when
they point another way out for another child that might not see the way
that I’m explaining it, the five different ways that I’ve explained it. They
may turn around and say, “Well look, this is what you do.”
She continued this discussion with a story about a student with learning difficulties, and
how working with other students has helped him with more than learning mathematics:
I have a student this year who doesn’t speak. Asperger’s, I think, is what
he has. He speaks very little, and one of my students is in between an LD
[learning disabled] student and this Asperger’s child, and he is a discipline
problem outside of my classroom, but inside my classroom he’s just taken
over to be able to work with these two students to show them that this is
what’s going on, this is what you need to do, this is how you need to do it.
Connie has found that her previous conceptions about special needs students’
abilities to learn mathematics have evolved this school year. She discussed two special
needs students in her Integrated I course this year and her realization that they can do
much of the same mathematics as the rest of the students in the class:
I have EMD [emotionally, educably mentally disabled] students this year
that are mainstreamed in the classroom, and they have been limited on
what they could do because they didn’t know the multiplication tables.
They didn’t know how to divide. And now I’ve put a tool in their hands,
and all of a sudden, it’s like light bulbs were going off. They can actually
do more than the parents ever thought they could.
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Connie allows students to use calculators to solve complex problems even though
they may not be fluent with paper and pencil computation. Graphing calculators are
provided to all students for use during class and many have them at home. The school
instituted a program with a local church during the 2007-08 school year where one-half
the cost of a graphing calculator was matched by the church when the student’s family
provided the first one-half. Student access to calculators is important to Connie who
believes that they aid all students in doing mathematics they could not do without them:
I’ve seen these kids go home and tell their parents they can do it. They
can be successful. They’re mastering the basic mathematical skills. There
are CEOs walking around that can’t do fractions…. I want [my students]
to learn their basic mathematical skills and the procedures, but I’ve got to
be realistic. To be successful in this day and age, they have got to have
technology. They’ve got to know how to use the calculator. They don’t
have to know how to do the fractions. They’ve got to know how to put the
fractions into the calculator.
Connie’s statements about calculator use reflect a change in her orientation.
Earlier in her career, she resisted the use of graphing calculators, instead focusing on
students’ abilities to compute by hand. However, seeing what students could do with
graphing calculators and their necessity for life outside of school has caused her to
change her mind about what students need to know and be able to do by hand:
We’re a calculator generation…. Way back when, I didn’t let them use
calculators. And, I beat my head. “You are going to learn how to do this
by hand, you are going to learn how to do this by hand first.” And now,
first day that they walk in, actually before the kids even come to class the
first day, I’m already talking about graphing calculators at open house.
Orientations to Algebra I and Integrated I Courses
To Connie, the Algebra I course is procedurally oriented, consisting of what she
terms “naked number” problems -- problems that can be solved by utilizing procedures
apart from understanding their purpose. In Connie’s view, teaching Algebra I well is
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contingent on students’ mathematical preparation and on their level of maturity. She
believes Algebra I teachers need to be sensitive to the levels of student understanding,
adjusting their teaching style as necessary, and being available outside of class to help
students as necessary:
My kids have access to me almost 24/7, almost that if they get home, they
don't understand something, they can pick up the phone and call me, and
they can go back over that if that… “Can you double check this problem
for me before I go home and do two more like it or something different?”
or “I don't understand something. Can you walk me through it one more
time?”
She went on to say,
A young lady stopped me in the hallway this morning. She didn't quite
understand a question, and I was glad to help her. I think that kids need to
feel comfortable with who they're working with. If they don't like the
teacher, they're not going to work for the teacher. They're not going to
understand and learn from the teacher. I'm not their buddy, but they need
to know that I am here if they need me, and so a teacher role is important
as far as that goes.
Connie’s views on teaching Integrated I well are similar to her views on teaching
Algebra I well. She believes the teacher needs to be accessible to students, make students
comfortable with a different learning style, and facilitate peer learning. To her, the real
world nature of the mathematics content in her Integrated I textbook helps prepare
students for life after school. She also believes the format of the state assessment is
aligned with the types of problems in the Integrated I textbook.
Connie resisted the teaching of Integrated I when it was first introduced in her
school during the 2001-02 school year. She believed the course was not as “regimented”
as the courses she has previously taught and was not aligned with the way she learned
mathematics. Additionally, having students discover the mathematics instead of telling
them the mathematics they were to learn was foreign to her. However, as she developed
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experience teaching in new ways and observed the results in the form of student
achievement, she began to understand the benefits of learning and teaching in ways that
were unfamiliar. Adding to this was her realization that the integrated course sequence
was not going away any time soon: “[My mind changed] when I saw the [state
assessment], when the [state assessment] changed. That and realizing that I had to jump
on the band wagon -- that integrated was here to stay.”
Connie’s planning for Algebra I involves using the pacing guide to determine
what content needs to be taught, supplementing as necessary with content -- usually from
her Integrated I textbook -- that is covered on the state tests. She modifies her Algebra I
lessons only when students are not ready to move on to new content and time needs to be
spent re-teaching content. She described a lesson when this occurred:
We were doing mixtures and applications and I told them from the very
beginning that this was going to be the hardest thing they have ever done
and that we were going to do it together and they would be highly
successful, but I started to move on and realized [as] I looked [at my
students that] there were still some blank faces. There was still some fear
in their eyes, so to speak, and when I gave them a little assessment and
they were like, “I don't know how to do this deal. I don't know how to do
this.” [I] got some phone calls, “I don't know how to do this,” and so I had
to drop back even though I had already planned to go on. So that was the
major thing for this year when I had to rework what I was going to do that
day. It was like, okay. We can't go on. We [have] to go back and pull out
some more examples and try to work through some more problems, talk
about another way to set it up.
As in Algebra I, Connie uses a pacing guide to assist her in planning for
Integrated I. Additionally, she consults with other Integrated I teachers, reviewing what
has and has not worked in the past. Connie reports that planning for this course takes
longer than any other course because of her need to prepare for questioning, her lack of
familiarity with the materials, and her lack of comfort with the teaching style. As in her
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Algebra I class, she modifies her lessons for Integrated I when she feels students are not
ready to move on to new content. However, she indicates that she alters the plans for
Algebra I more often than for Integrated I due to the length of time devoted to a given
mathematical idea. That is, ideas develop over multiple days in the Integrated I course,
whereas each lesson in Algebra I is a new topic
While Connie utilizes the resource materials that accompany her Algebra I
textbook on a regular basis, she does not feel the materials contain enough word
problems. This is particularly true in light of state testing, which focuses on real-life
problem solving. In contrast, Connie views the problems in the Integrated I textbook as
conceptually oriented, allowing students to transfer their learning:
I guess Algebra [I] is still more kind of naked math. Even though I'm
trying to do more word problems this year, it's still more naked math, and
naked math is hard to relate to. It's hard to remember why you're doing
what you're doing. [In] Integrated [I], when these kids learn how to do
something, they can relate it to something out in the real world. I mean, it's
just that cut and dry. That's it. So it's that cut and dry.
Instructional Approach
Connie’s instructional approach tends to reflect her stated orientations toward
teaching, learning, and the courses she teaches. While her instruction is not completely
consistent across courses, the inconsistencies are reflected in her stated orientations.
One section of Algebra I, with a maximum of 25 students, is offered each school
year at Connie’s school. Placement of students into Algebra I is determined by high
scores on the seventh grade state assessment and parental desire for students to take the
course. Connie views student preparedness for Algebra I as a key component to being
able to teach the course well. However, she does not feel the content of the state
assessment necessarily aligns with preparation for Algebra I.
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Students placed into Integrated I classes at Connie’s school are typically those
who perform well on the state assessment but were not included in the top 25 selected for
Algebra I. During the 2006-07 school year, Connie’s school offered eight sections of
Integrated I, two of which she taught, each with under 20 students. The following school
year she again taught two sections, this time with over 20 students in each class. The
number of sections and the increasing student enrollment in Integrated I reflects what
Connie views as a strengthening of the middle school curriculum, with more advanced
topics being taught earlier than previously. Additionally, the large number of Integrated I
course sections and students taking the course reflects the principal’s belief in the
learning goals of the Integrated I textbook and the similarity between the problems
students work in the course and those on the state assessment.
Classroom observation data supported by Connie’s reflection on her practice
portray a typical lesson in each of her courses. Connie begins her Algebra I and
Integrated I classes by answering questions students have over the previous days’ work.
This typically takes the form of Connie reading answers to homework problems and
answering a few questions. The Algebra I lesson continues with the “Teach” portion of
the lesson, which typically involves Connie working examples for the students and then
having them practice similar problems individually. Connie may circulate among the
students during this time, but it is more common for her to sit at the table in the front of
the classroom and ask students to mouth their answers to her when they finish. That is,
students act as if they are saying the answers to her without speaking out loud. When the
majority of the students have finished working, Connie will work the problems on the
overhead for the students.
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Throughout each class period, Connie continuously reminds students of the
practical reasons they are learning mathematics: “Algebra is training of the mind” or
“Systems of equations are used by business analysts.” This reflects Connie’s orientation
towards mathematics learning for “real life.” Her belief that mathematics should be
useful for everyday activities, including professions, appears to be continually tied into
her mathematics teaching.
In Integrated I, Connie continues the lesson by having students begin a new
Lesson or complete an Investigation started the day before. Prior to students beginning an
Investigation, Connie will often set up the mathematics for the students. For example,
prior to a Lesson on exploring scatterplots, she spent two minutes discussing the line y =
x, asking students, “If y = 2, what is x?” She stated that she believes she needs to give
students “some heads up” before “turn[ing] them loose.”
The mathematics content of Connie’s Algebra I lessons is typically consistent
with that in the textbook. At times, she will make up some examples, but none deviate
from the main ideas in the textbook. Supplemental activities, when used, are practice
sheets for the state assessment or puzzle-type worksheets covering the content from the
class period.
Connie’s presentation of the mathematics during the Algebra I classes period is
aligned with the textbook as well, except for the lack of a “Focus,” which is intended to
establish a context for the mathematics of the class period. In lieu of a “Focus,” Connie
integrates comments about the relationship of the mathematics to “real life” throughout
the lesson.
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To Connie, the purpose of learning mathematics is for success in the “real world.”
That is, students should be able to apply the mathematics they learn outside of school.
She stated that the problems in her Integrated I textbook are sufficient for achieving this
goal; however, she feels supplementation of her Algebra I textbook with some materials
from the Integrated I textbook is needed as a way of preparing her students for life after
school:
Algebra [I] students do a lot of real world problems this year…. I told
their parents at the beginning of the year, they’re going to see word
problems, word problems, word problems, eat, sleep and dream word
problems, and so that’s what we’re doing a lot of. We still do basics, but
still we do more word problems.
The mathematical content of Connie’s Integrated I classes is generally taken from
the textbook, although occasionally Connie will include a warm-up activity from an
outside source such as state assessment materials. However, the presentation of the
mathematical content is not closely aligned with the suggestions of the textbook authors.
Connie does not always allow students to explore the mathematics in an Investigation,
often removing the problematic nature of the content by discussing what students are to
find before allowing them to explore the mathematics. Additionally, Connie regularly
presents solutions to problems worked during class in lieu of student summarization of
the ideas learned. Connie discussed her struggle with balancing telling her students the
mathematics and allowing them to discover the mathematics on their own:
You [have] to think of all the questions they can come up with, and since
I'm not as familiar with [teaching] the [Integrated I course] as I am the
Algebra [I], I don't feel as comfortable with it. And the group that I have,
although they are much better than students I've had before, they still like
to be walked through everything, and so I'm still taking more of a leading
role at this point than they are.
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Specific instructional strategies. Connie’s orientations to teaching and learning
support the use of small group work, teacher questioning, and graphing calculators as
instructional components that can benefit student learning. However, while her
statements about their use are accurately depicted during instruction, she does not use
them the same way in each course she teaches.
Connie refers to herself as “old school” and admits that this makes it difficult for
her to change the ways in which she approaches instruction. As mentioned previously,
Connie struggled with accepting the philosophical approach of the Integrated I textbook;
however, as she has seen improvements in her students’ learning, she has, to a moderate
extent, adjusted instruction in both of her classes.
In both courses, as students enter Connie’s classroom, they are to take a graphing
calculator from the cases at the front of the classroom. In Algebra I, Connie often
incorporates the graphing calculator into lessons after students learn how to solve
problems using paper and pencil. For example, after students learn how to graph linear
equations and find solutions to systems of equations using graph paper, she shows
students how to solve the same problems using the graphing calculator.
The use of graphing calculators in Connie’s Integrated I classes often differs from
their use in Algebra I because calculators are an inherent part of the Lessons in the
Integrated I textbook. During most lessons students use graphing calculators more to
explore mathematical ideas than for computation, although at times they are used for
both.
Connie states that calculators are used more in her Algebra I classes than in her
Integrated 1 classes. Classroom observations suggest that they are used more in her
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Integrated I classes than in her Algebra I class; however, she appears to direct use of
them more in Integrated I than in Algebra I. That is, Connie often breaks down the steps
Integrated I students need to create graphs or enter data into their calculator -- processes
that occur less frequently in her Algebra I classes due to the different ways in which
graphing calculators are used across courses. Students were observed to use them to
perform computations in Algebra I, while they were observed being used to complete the
Investigations in the Integrated I textbook during that course. Connie discussed using
graphing calculators in the classes she teaches:
I use the calculators all the time, [but] today, for instance, in [Integrated I]
we did not use the calculators. Of course we will tomorrow, but today we
did not use the calculator because we were reading the heights and weights
of the different-aged students and learning how to read that table, so we
actually did not use the calculators in [Integrated I], but every day we use
them in Algebra [I]. But I guess algebra would have to come before the
integrated right now [in terms of calculator use].
Connie’s perception that graphing calculators are used more in Algebra I than in
Integrated I relates to the amount of time they are used and not how they are used. In
Algebra I the primary purpose of graphing calculators is for computational purposes,
although they are used on occasion to extend mathematical ideas, especially in regards to
data analysis. In Integrated I they are used to accomplish the mathematical learning goals
of the lesson, which typically involve investigating mathematical ideas.
Connie’s use of student learning groups also varies between courses. Students in
both courses are always seated in small groups; however, they do not always work in
groups. Most examples worked during observed Algebra I classes appeared to be
completed individually, and student questions that arose were addressed by the teacher to
the individual asking the question.
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During Integrated I classroom observations, Connie directed the lesson as often as
students were observed working on groups. For example, during one lesson in which
new content was introduced, Connie spent the majority of class time leading the students
through textbook questions. During a different lesson in which new content was
introduced, students worked together exploring the mathematics from the textbook for all
but two minutes, during which time Connie set a context for the Investigation. As
students worked together in groups, Connie circulated among the class addressing
individual questions directly or asking a member of the group to address the question.
Observation data suggest that when Connie gathers the class for discussion
following group work, she generally presents solutions to the class without asking for
student input. Whole group discussion during the lesson appears to be teacher-focused,
with Connie facilitating questions and writing student responses on the overhead. Often,
she was observed limiting student conjecturing by telling students the mathematics they
should use or what dimensions the window on their calculator should be.
Connie estimates that she leads her Integrated I classes 50% of the time, which
reflects her belief that students need to be taught certain things as well as her attachment
to instructional practices she has used for many years. While she believes students should
have the opportunity to work together and gives students time to do so, she has difficulty
transitioning to the instructional ideas incorporated into her Integrated I textbook.
In contrast, Connie estimates that she leads her Algebra I class 85% of the time,
with students working in groups -- peer teaching -- 15% of the time. The emphasis on her
direction of examples again reflects her orientations regarding student learning,
encompassing the need for students to be taught certain mathematical ideas, as well as
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her attachment to instructional practices she has used for many years. Additionally, the
extent to which she leads her Algebra I students in learning mathematics reflects the
structure of the textbook, which lends itself to teacher direction of mathematics content.
While Connie struggles letting go of control over her lessons, she does understand
the value of students learning from one another. She stated that part of being a successful
teacher involves accepting limitations to what you can do: “There are just some times that
some kids cannot get it from you and you’ve got to be understanding enough that maybe
their peer teaching would be more appropriate.” Despite this claim, Connie directs a large
amount of class time in all her courses, and while students have the opportunity to work
together in both courses, they are allowed to work individually if they so desire. Connie
claims that some students work better in groups than others. She also stated that when
students prefer to work alone, it is because they feel other students hold them back.
Connie’s use of questioning varies. While in both courses the focus of questions
she was observed asking focused on obtaining answers, at times she redirected a question
posed by a student to another student by asking him or her what he or she thought about
the question. Typically, Connie was not observed extending mathematical ideas within a
given lesson in either course through the use of questions. In fact, most of the questions
asked by Connie were used to garner student solution methods and focus on obtaining
correct answers. When students asked Connie questions during class, she would at times
answer the questions directly and at times redirect the question to another student in the
group.
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Additional Influences on Instruction
Connie admittedly struggles with teaching Integrated I and works closely with
other Integrated I teachers to prepare for teaching the course. However, she does not have
the same level of support in planning for and teaching Algebra I. Being the only Algebra
I teacher does not allow her the collaboration she has for Integrated I, although she does
feel that the secondary mathematics coordinator for the district will address any of her
needs. In addition to being the only Algebra I teacher in her building, Connie suggests
other factors that limit her effectiveness as a teacher: testing and lack of time.
Connie feels she cannot teach concepts that may be of more interest to her
students because of the limitations placed on her by state testing. She reported not feeling
this way during the 2006-07 school year, but changes in the test have caused her to be
more conscientious of the mathematics taught in her classroom. The amount of time
Connie believes she can spend on foundational ideas in both courses is limited by
mathematical concepts students need to know for state tests. In Integrated I, Connie
reports that she does not teach summary sections of her textbook due to time limitations,
limitations that are the result of supplementing the Integrated I textbook to address
content on the state test. Connie discussed the testing program in her state and how it
limits her ability to address mathematical ideas that would interest students or extend
their learning:
The testing program in our state is very rigid, and there’s not a lot of
flexibility. We have a certain pacing guide that we have to follow, and
examples that we have to give, and it doesn’t give much leeway as far as
going off on things that the students are more interested in. We’ve got to
move on to the next content area. We’re so regimented that if a certain
concept or certain idea sparks a child’s interest, there’s not really enough
time to explore it and may even bring them to a higher level, such as
[using an] Algebra II problem instead of the Algebra I problem, because
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we’ve got to move on the next area, because the next area is going to be
on the test.
She also discussed what mathematics content she would incorporate more of into
her classes if she had the time:
Probably more of the geometry. I would spend more time with the
geometry unit in algebra…. We have x number of days set aside, but it’s
not enough for the students to become engaged and understand it as much.
So, probably the geometry strand that eighth grade has.
Time spent in meetings and workshops limits the amount of time Connie has to
plan and the amount of time she has available to work with students outside of class. The
addition of special needs students to her Integrated I class has her involved in many more
Individualized Education Program (IEP) meetings than she previously attended. Connie
feels the time spent in meetings takes away from the time she has to spend with students
addressing their immediate mathematical learning needs.
Summary
Connie readily admits that she did not want Integrated I taught in her school when
it was first introduced. She did not enjoy teaching the course initially because she
perceived the content and associated instruction to be at odds with her experiences. Only
after seeing the benefits to student learning did she learn to accept the ideas embodied in
the textbook and begin adopting alternate instructional practices. However, Connie still
struggles to let go of the teaching practices she has used for many years and continues to
use. While she understands the benefits of allowing students to learn from each other, she
admits to leading her Integrated I classroom more than the textbook advises. She has
problems “letting students loose” and often sets up lessons more than she needs to and
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does more summarizing at the end of a lesson when she feels students did not learn what
she expected them to learn.
In regards to content, Connie has difficulty not teaching certain mathematical
ideas to students, especially to students who do not enter her classroom with a strong prealgebra preparation. However, she does attempt to make connections between
mathematical ideas in her Algebra I class that extend from the work done by students in
her Integrated I classes. She used to rely on high school teachers to do this in subjectspecific courses; however, since teaching Integrated I, she has been doing this more
herself. Teaching Integrated I has also encouraged her to use more small group work and
word problems in Algebra I.
Connie’s ideal mathematics curriculum would be a blend of Algebra I and
Integrated I content. Each class period would contain 10 to 15 “naked number” problems
followed by scenarios with follow-up questions like those in the Integrated I textbook.
She is a firm believer in the art of problem solving balanced with procedurally oriented
problems. Describing her ideal mathematics textbook she stated,
It would be nice if we had the [Integrated I textbook] and the questions
and everything [but] that then we actually did have some naked math in
there along with it. With the [A]lgebra [I] I think there needs to be 10 or
15 [of] the actual work, the actual problems, the actual naked math of it
and then predominantly word problems but only scenarios and follow up
questions like you would have in integrated.
Connie admits to being “old school.” She has trouble letting go of old notions of
mathematics teaching an learning, but is continually adapting her practice in both courses
to reflect new ideas that she believes are working based on student performance.
Additionally, Connie appears to focus more on the application of the problems to life
outside of school than on the nature of the problems themselves. That is, the problems
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students work do not have to be cognitively demanding, they need only to connect the
content to real life.
Case III: Larry – Teacher 4
The majority of Larry’s teaching experience has been at the high school level,
with this comprising six of his nine years of teaching. His first high school teaching
experience involved teaching from the Center for Occupational Research and
Developments’ (CORD) Applied Mathematics (e.g., CORD Communications, 1993). For
three years in the middle of his teaching experience, Larry taught seventh and eighth
grade mathematics from the Connected Mathematics Project (CMP) (e.g., Lappan, Fey,
Fitzgerald, Friel, & Phillips, 1998), an NSF-funded middle school mathematics program.
The 2007-08 school year is his fourth year teaching Algebra 1 and second year teaching
Integrated I.
Orientations to Teaching and Learning
For Larry, mathematics is problem solving and logical thinking skills. He believes
that building students’ logic skills will make them better problem solvers:
The purpose of math is not calculating figures, and it's not about the
numbers. It's about logical problem solving, and that's what we're trying to
build. When you get into business, they want somebody that can solve a
problem. And like I told you, I'd love to have a math course that was just
logic games, and we'd have to call it a math course and give them credit
for it. But I think it's logical problem solving.
While for Larry solving problems is a crucial life skill, calculating by hand is not.
Instead, Larry suggests that students should know the rules underlying the calculations
they perform. That is, basic mathematical skills involve knowing what a mathematical
operation (e.g., doubling, shrinking) means, not necessarily being able to correctly
perform the operation. Defining basic skills in this manner allows Larry to be more
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flexible in his views regarding the need for students to compute, suggesting that
calculators for computational purposes are acceptable as long as students understand the
underlying concepts. As an example, Larry stated that he sees no problem with students
using a calculator to add fractions as long as they have an understanding of what adding
fractions means:
I’ve gone from “Boy, I wish those elementary kids would learn how to add
and subtract so I could teach them fractions in seventh grade.” I’ve gone to
“I wish that they knew what summing something meant -- putting it
together -- and difference means -- we’re taking subtraction or whatever of
those numbers. And I wish they knew that a fraction meant just part of a
whole.” Whether they can add fractions together, I really don’t know if I
care any more. They can do it on a calculator.
Larry is not completely convinced of the value of doing computations by hand
versus on a calculator, frequently referring to how his view of basic skills is changing and
how knowing the underlying conceptions for mathematical ideas is becoming a priority:
The word “basic mathematical skills,” I think about that different every
time. [Students] have to know how to add and subtract. I would like for
them to know what division means, but long division, I’m not even so sure
that is a basic mathematical skill. That’s what the shop teacher and I got
into the other day. He said, “[Larry], you’re sending me kids who can’t do
long division.” I said, “You had them do it by hand? Why? Give them a
calculator.” He said, “But they need to know those basic math skills.” I
said, “Do you do long division?” And he goes, “Yes, every day.” And I
say, “So you balance your checkbook by hand?” “Well, no, it’s all done
online.” And I said, “Alright. Why make them do this anymore then?” I
like for them to know what it means and maybe that’s the basic skill. I’m
going to divide 5 [by 2] -- that means I’m cutting it in half. Now can they
do 5 divided by 2? No, some of them can’t, and that’s sad. But you give
them a calculator and they can do it on a calculator and come up with 2.5.
So I vacillate on this one. Basic mathematical skills hopefully is knowing
what it means: doubling, shrinking, that sort of thing.
Teaching mathematics is fun for Larry, who feels good about a mathematics
lesson when he sees students have learned the content. Larry does not believe that this
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occurs through teacher lecture and student individual work. Instead, Larry stated that
lecture is boring and does not lead to student learning:
They’re going to be bored and I’m going to show them how to work these
problems and expect them to work five or six of these problems and they
might get through two or three of them. It’s just that repeat, regurgitate
stuff, and they’re not really going to learn it.
In contrast, he suggests that students have ownership over ideas they develop themselves:
It’s better to own the concept than to have somebody just tell you about it.
So if they discover it, if they learn it on their own… It’s like a video game.
Nobody tells them how to play a video game. They discover it, they
explore it, and they own that. They know how to do it then.
Student collaboration is one way in which Larry believes students can work to
discover mathematical ideas. There are multiple ways to view a mathematical idea, and
Larry suggests that the ways in which he views mathematics may limit student thinking,
and that students can benefit from alternate views from their peers:
Because I think one way. Maybe I think two ways, but I don’t think five,
six, seven, eight different ways like kids do. And so there’s somebody
sitting next to them that says, “Just do it like this” or “Think of it like this”
or something like that. Plus, teaching somebody else, as we know, is the
best way to learn. So they teach, they learn; it works out much better.
Larry does not view himself as the only “teacher” in his classroom. Often, he believes
that his students know more than he does about mathematics, and therefore, can assist
each other in ways that he cannot. Accordingly, students learn more from each other than
they do from him. The knowledge and skills Larry’s students bring to his classes leads
him to feel as if he learns as much from his students as they do from him. He suggests
that many teachers are afraid to establish a classroom learning environment where
students teach each other because it forces them to relinquish some of the control they
have over what occurs in the classroom:
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Kids come up with lots of stuff that I haven’t thought of. They’re just
good. But that’s where you have to give up control of your classroom.
And that’s where a lot of teachers get scared with groups. They don’t have
control, and I guess that doesn’t bother me. [Laughs.] I know I’m not in
control.
Larry believes many students are better at mathematics than their teachers and he
is not afraid to admit that he makes mistakes when teaching mathematics. In discussing
an instance in which a student corrected something said during class, he added, “I don’t
mind that and I make plenty of mistakes. So I’m okay with the kids being a little smarter
than me sometimes.”
Larry’s remarks about himself as a teacher suggest he does not take himself too
seriously; however, he does take the personal needs (e.g., concerns about home life) of
his students seriously. Larry stated that kids need teachers to be a positive role model -that students have enough craziness outside of school, and if you set a good example for
them, they will do what you ask. He added that taking the time to let students know their
personal needs are important is a necessary part of being a teacher, saying, “That’s what
kids deserve. And if you’re willing to do that, it takes time from you and it takes personal
effort and grief and everything from you, but that’s what they deserve.”
Orientations to Algebra I and Integrated I Courses
To Larry, the Algebra I course is procedurally oriented, with the teacher
demonstrating the mathematics and the students practicing what is taught. To teach
Algebra I well, Larry suggested one must be good at mathematics:
Well, let's just say you have to be a good mathematician. You have to be
able to do the math, because if you're going to solve some systems of
linear equations, you [have] to know how to solve them so that the kids
know how to solve them. Too many Algebra [I] teachers probably go into
the classroom not having done the work, and there's going to come up one
question that's confusing for the kids or the book's wrong. That happens
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quite often, and if you're not a good mathematician, and you can't do that
problem, you lose them. So you have to be a good math person in Algebra
I. You have to have done your homework so that their homework makes
sense.
However, teacher knowledge of mathematical content does not always transfer to student
knowledge of mathematics. Larry described the instructional practices of a student
teacher he had in his classroom last year. Although he accepted and respected her
mathematical ability, her instructional approach did not necessarily lead to student
conceptual understanding of the mathematics content:
[My student teacher’s lesson], it's a straight lecture, and [any good
mathematician] could teach it… put my kids in rows, have them work by
themselves, have them take notes and get this off the board. Make sure
[the students] “get it”, and I [had] kids that did very, very well on every
test that I gave them. And that's not a problem. They would not develop
thinking skills or problem-solving skills, but they would be very, very
good algebra students. And that's what I think. A lot of people could do
that. Good mathematicians could do that.
Larry believes that lecture followed by practice is inherent to the Algebra I
textbook and subsequent instruction of its content. He suggests that such instruction helps
students learn how to solve procedural exercises, but that students may not know how to
apply what they have learned. Additionally, the nature of the textbook instructional
approach puts ownership on the students in regards to their learning. Larry elaborated on
this by declaring that he cannot check the 15 to 20 homework problems he assigns every
night during the next class period; therefore, if students do not ask questions regarding
the problems, he may not know if they are having issues learning the content.
In contrast, Larry believes Integrated I students have a better understanding of the
mathematical ideas that are addressed in the course. For Larry, the Integrated I course is
conceptually oriented, with the focus on developing big ideas and understanding
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mathematical concepts. Additionally, the Integrated I course is student-driven and
teaching the course well means utilizing appropriate questioning techniques to get at what
students know. In Larry’s view, this makes teaching Integrated I more difficult than
teaching Algebra I:
[Integrated I] is harder to teach… because not only [do] you have to be on
top of your game presentation-wise, [but] because [Integrated I] is
questioning…. I'm formulating questions as I'm listening to their
responses, and so I present the idea. We talk about the idea. I see where
they're at… and I'm judging. If 40% didn't get that, we'll back up and do it
again a different way. And so it's not just the mathematician thing, where,
yes, I can solve this system three different ways. Let me show you. It's,
which way is going to be best for them? Should I substitute right now or
should I do a linear combination? Which way is going to do it best for
them?
Larry’s view of “teaching” appears to be different for both courses. He views
lecture as the primary teaching method in Algebra I. In contrast, in Integrated I, he
believes that teaching does not begin until students start working together. This is further
expressed in his discussion of how the “presentation” of mathematical ideas is different
across the two courses:
So your presentation has to be on to present to them, and also, it has to be
short. You have to get all that done in a short amount of time, because in
Algebra [I], you want to lecture for half the hour or more and send them
out of here with 20 problems of homework. In [Integrated I], I want to
lecture a short amount of time and then have them move on to the work in
class. And [at] that point, then, I'm still with them. I'm around the room,
and they're discovering things. So your presentation ends, and you move
on to the teaching mode then.
Larry’s perspective holds that preparing to teach Integrated I involves knowing
where students are likely to make mistakes and being equipped to deal with these
situations. This includes working every problem students are expected to work ahead of
time. This adds to the difficulty of teaching the course.
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Larry is highly critical of teachers who do not have the skills or utilize the
appropriate instructional practices he believes are necessary to teach Integrated I well.
While being a good mathematician is sufficient for teaching Algebra I, it is not sufficient
for teaching Integrated I in the manner in which Larry feels is necessary:
Any math teacher or anybody that is good at mathematics can teach
algebra, and I think that when the colleges started implementing the thing
where engineers that wanted to come into the teaching field and teach,
those people would be good traditional classroom teachers, but don't put
them in an integrated classroom. They'd be eaten alive because they're not
used to [the way integrated mathematics need to be taught]. But those
people are great mathematicians.
Later, he added:
So [integrated mathematics], it's that different animal that takes more time,
energy and effort to get it done right. That's why not everybody should
teach it…. [Integrated I] teachers should be concerned that every student is
successful. That's the main quality. And they should put in the time to
make every student successful. That’s the main quality a[n integrated]
teacher should have.
Larry’s point of view expressed above does not imply that Algebra I teachers should not
“put in the time” to make sure their students are successful but reflects a difference in
how he views “success” in each course. In Algebra I, a student is successful if they can
solve procedural exercises. In Integrated I, he defines success as having a conceptual
understanding of the mathematics being learned.
Larry suggests that teaching integrated courses in a manner not aligned with what
he views as good instruction is detrimental to student learning and that changes need to
be made at the administrator level to ensure that integrated mathematics teachers are
provided the “right” guidance and professional development:
And that’s another thing I brought up to our administrators, not everybody
in this building should be teaching [integrated courses]. And we’re seeing
that right now in our [Integrated] III courses. We’ve got kids that… we
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have good [integrated] teachers teaching them now, and they’re going,
“These kids weren’t brought through the right [instructional] system in
[Integrated] I and [Integrated] II.” Because we have too many [integrated]
teachers that try and teach it traditional -- and to them it’s just group work
and they don’t have to do anything. And so they’re questioning skill is, “I
don’t know how to do that. You guys figure it out.” And that’s not a
questioning technique.
Larry views the strengths of the textbook he uses for his Integrated I course to be
the focus on problem solving and the depth of mathematical understanding that can be
gained through its use. However, he added that the textbook is often difficult to read and
does not lend itself well to parents assisting their children with mathematics at home.
Additionally, Larry believes the Integrated I textbook must be supplemented with more
drill and practice -- that there are too many application problems and not enough skill
practice, which should be incorporated because students need more individual practice
problems:
Especially with freshmen in [Integrated I], not everybody in the group
works, and so at some point, somehow, you have to get everybody to do
the work. In groups, and it's the same in everyday life, the cream's going to
rise to the top. That person's going to run the group. Everybody else will
follow along, but if we were to require every single person in [each] group
to do the work, all the work all the time, you'd never get through any of it.
So with freshmen, at some point, they have to be responsible for their
skills, and that's where they put the drill and practice down.
Larry suggests skill items with which he supplements are more of a challenge to
students than the content of the tests and quizzes that accompany the Integrated I
textbook:
The quizzes and tests in [Integrated I]… are kind of easy sometimes, and
the kids know that, and so they put down, again, just enough to get by like
they've been doing in their group. And that's what the extra practice, the
RAP practice, in [the Integrated I curriculum materials] is for and that
kind of thing, but that doesn't really go along with the lesson. The RAP
practice is, I don't know. I have to figure some of them out sometimes,
how they fit in. So just some drill and practice helps out a lot.
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Instructional Approach
Larry’s students have mathematics four times a week. Three class periods are 48
minutes in length, and one is 83 to 94 minutes in length, depending on the day the class is
offered. Of the four visits made to Larry’s classroom, two Algebra I and Integrated I class
periods were 48-minute classes and two were block classes (over 80 minutes in length).
Larry teaches one of two sections of Algebra I offered at his school. During the
2006-07 school year, his class contained 20 students. The following year, the number
increased to 24. His Integrated I classes are smaller, averaging 15 students.
Classroom observation data supported by Larry’s reflection on his practice
portray a typical lesson in each of his courses. In each course, Larry begins most lessons
with a warm-up exercise that is typically a review of prior content in the form of
exercises or terms to define. Students work on the warm-up activity individually,
followed by a whole class discussion facilitated by the teacher. In Algebra I, more often
than not, Larry will ask students to explain the steps to solve problems and will write
them on the board as students state them. In Integrated I, Larry will often ask students for
responses to the question or problem posed and will expand on the answers provided by
students. If the students are beginning a new Lesson, he may use the Think About This
Situation from the Integrated I textbook as the warm-up; however, student solicitation of
responses and teacher follow-up is similar.
Following the warm-up in Algebra I, Larry reads homework answers and offers to
work any problems about which the students have questions. When questions are asked,
Larry usually responds to them directly, working the problem on the board for the
students, and he may or may not request student input.
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During the “Teach” portion of the Algebra I lesson, Larry typically presents
examples to students through use of the note-taking guide included in the auxiliary
materials, although occasionally he will utilize a different practice, such as having
students present new mathematics content to the class. When misconceptions arise during
the lesson, Larry typically explains verbally or by working out the problem for students.
In Integrated I, the warm-up activity is followed by homework review, student
work on Investigations or teacher-direction of mathematics content. Larry purports to
lecture about one-half of the class time in Integrated I, which he does not see as
inconsistent with his belief that students do not learn from lecture. Instead, he suggests
that his instruction in the two courses is significantly different enough to create different
learning experiences for his students:
You have to be able to walk into a[n Algebra I] classroom knowing that
you're going to give [students] a little bit more information, but at the end
of the day, you're going to give them more work, and they're not going to
feel good about that. And in [Integrated I], you're going to give them less
information, and they're not going to feel good about that, but by the end
of the day, they will feel more comfortable with the one or two problems
that you assign them. So it's the different dynamic that you have to switch
back and forth between those classes.
Larry estimates that about 45% of the Integrated I class time is spent with students
working on Investigations, reflecting his orientation toward student discovery of
mathematical ideas, despite the time he spends lecturing.
To Larry, mathematics is not a collection of rules to be memorized. In fact, in
neither class are students expected to memorize formulas or rules for classroom
assessments. For any test or quiz, Integrated I students are allowed to use their toolkit and
in Algebra I they are allowed to use their note-taking guide. Larry admits to having a
terrible memory, which is a likely influence on this practice:
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Why do [students] have to memorize the distance formula and remember
that if we let them have a toolkit [notes on mathematics content from the
Integrated I textbook], they can find it, and use it on the test? Why do you
have it memorized? The standard book of math tables… I still keep a copy
over there. That was my bible. Why memorize all those formulas when I
know where to go to find it? They can go to a computer and find anything
now…. Memorization, and maybe it’s because I have a horrible memory,
but I don’t think they need to memorize stuff. As long as [students] know
where to go to find the answer, they’re good.
Additionally, Larry’s orientation towards mathematics as problem solving lends itself to
students reasoning about problems in lieu of repeating formulas:
If we teach our kids how to solve problems, they can go anywhere and get
the formula or the statistics or the how-to. I mean, I was working with my
[Integrated] II first hour today, and somebody wanted [the] midpoint
formula, and I said, “(x1-x2)/2, (y1-y2)/2.” And I worked a problem that
way. And then I looked at it, and I said, “That's not right.” And they're
like, “What?” And I'm like, “You know, you can go anywhere and get a
formula.” I said, “That's why I don't memorize formulas. I can get on the
Internet and find any formula I want.” I said, "But I can look up here and
tell you that the coordinates that I've got are not right, because I'm solving
this problem.” And so then they're like, “Oh, yeah, that's not right. So
what did we do wrong?” “Well, it's x1+x2”…. So it's a great teaching tool,
I guess, problem solving.
The preceding excerpt also reflects Larry’s belief in himself as a teacher and not a
mathematician. He enters his classroom with the skills he feels are necessary to be a good
teacher, and knowing everything there is to know about mathematics is not among them.
Larry typically teaches the content in his textbooks. During the observed Algebra
I classes, the mathematical content of the lessons was from the textbook in all but a
review lesson intended to prepare students for a chapter test the following day. While the
warm-up exercises in the other lessons did not always come directly from the textbook,
the content was similar to content the students had learned the previously class period.
In all but the review lesson in Algebra I, the presentation of the mathematical
content was aligned with the recommendations of the textbook guide. Mathematical
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content was presented by Larry in multiple ways, including teacher-directed review and
learning of new content, small group discussion of new content, and small group practice
of new content.
The mathematical content of the observed Integrated I class periods was also
consistent with the mathematical content of the textbook; however, the presentation of
the mathematical content was only moderately aligned with the suggestions of the
textbook authors. Larry was observed utilizing instructional practices not recommended
by textbook authors, such as answering student questions directly, students working
individually, and using MORE problems -- exercises intended for students to work
individually outside of class -- as group work during class.
Specific instructional strategies. Larry’s orientations to teaching and learning
support the use of small group work, teacher questioning, and use of graphing calculators
as instructional strategies that can benefit student learning. However, these strategies are
not used consistently across the courses he teaches and are not always aligned with his
stated orientations.
Use of small group work has been part of Larry’s practice since his first year of
teaching when he used CORD Applied Mathematics (e.g., CORD Communications,
1993), which he claims to be an inherently cooperative mathematics curriculum. Larry
attributes the ease with which he can gauge student understanding in an Integrated I class
to students working in groups and his being able to listen to their conversations and use
questioning to extend their thinking, giving him more immediate access to what students
are or are not understanding. Reflecting on how instruction in Integrated I leads to a
deeper understanding of mathematics than Algebra I students gain from typical
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instruction, Larry suggests that while Integrated I students may not be able to recite
formulas when he asks for them, they are more likely than Algebra I students to be able
to correctly use formulas they are given.
Larry uses lecture along with group work in both courses. He struggles with how
to create a learning environment best suited for his students. He would like to take every
chapter in his Algebra I textbook and map out the big ideas, planning his lessons around
activities that develop student understanding of the content apart from him telling them
what to do. He would like to lecture less and feels he is doing less lecturing this school
year than he has in the past. However, time constraints reduce the amount of time he feels
he has to plan series of lessons that introduce content in ways aligned with the
presentation in the Integrated I textbook. Additionally, he would like to incorporate more
activities into his Algebra I class and has, to a limited extent, supplemented content from
the Integrated I textbook when students were having difficulty with the presentation of
the mathematics content from the Algebra I textbook.
Larry’s Algebra I students typically have the opportunity to begin homework
problems before class ends and he encourages them to work in the groups in which they
are seated, although each student is required to work all of the assigned problems.
Oftentimes students are seated in groups but work individually on the homework
assignment. This portion of the class time was not always observed being utilized well,
most notably when students were to be working in groups and were off task, talking
about non-mathematical subjects. Students being off-task was facilitated in part by Larry
who would discuss non-mathematically related topics (e.g. the color of a student’s hair)
during the time allotted to student work on mathematical exercises.
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As in the Algebra I class, when Integrated I students are given the opportunity to
work in groups, some choose to work individually. Larry circulates among the groups as
he does in Algebra I as well, asking guiding questions to students, but was observed
beginning discussions unrelated to the mathematics at hand.
Larry values the use of teacher questioning, seeing it as fundamental to student
learning. As previously mentioned, he openly criticizes Integrated I mathematics teachers
for not using questioning “correctly.” Larry describes how he uses questioning techniques
in his Integrated I classes:
This is where I say it takes a certain type of teacher to teach [Integrated I]
because too many teachers walk into the classroom and say, "Do
Investigation 1, problems 1 through 4 today in your groups." And that "in
your groups" alleviates them from helping. And so when the kids have
questions, they'll say, "I don't know. Ask your group." See, that's the
wrong way to teach [Integrated I]. You have to have the questioning
techniques. So if the kids are stuck on something, one person in the group
may know what's going on and may just not be speaking up. So the
teacher physically has to be there to say, "Well, let's look at it like this" or
"Think about that. Does anybody here have an idea of what that's going to
do?" And that one kid will say something, and then [the teachers says],
"Hey, that's great! Build on that." [The teacher] still [has] to be there to
work groups through it and bring them along, but the difference is that
you're not just showing an example, memorize this formula.
This style of questioning was not viewed as often during Larry’s Algebra I classes due to
time spent on teacher lecture and non-mathematical discussion during the time students
had to work on problems.
Students in all of Larry’s classes are allowed to use graphing calculators on
homework problems but most do not have access to one outside of class. Therefore, if
there are problems Larry assigns for homework that require a calculator to be solved, he
will indicate this to the class so the students are aware of the need to finish those
problems before they leave the classroom. During the observed Algebra I class periods,
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graphing calculators were used minimally and only for computational purposes. In
Integrated I they were used to complete Investigations, which may or may not have
required their use in mathematical exploration.
Larry suggests that his Integrated I students use the graphing calculator more than
his Algebra I students. He supports this statement by commenting on the limited nature of
textbook-provided opportunities for them to be used to explore mathematical ideas:
The [Algebra I] curriculum is set up to do examples on the board and have
[students] work problems. And there are little calculator investigations
every now and then, but whatever we do with calculators in an algebra
class, you really have to come up with those lessons yourself.
Students in Larry’s Integrated I classes use graphing calculators more for their
graphing features than students in his Algebra I classes. However, the use of graphing
technology in Integrated I is more of a reflection on Larry’s use of the textbook as
intended than his orientation towards their use. Larry’s orientations regarding the
usefulness of calculators in learning mathematics is in transition due to positive student
learning gains in Integrated I; however, they are not completely reflected in practice.
Additional Influences on Instruction
Larry is confident that he is a good teacher because he prepares well for his
classes and takes what he perceives to be his students’ needs into consideration when
teaching. He gets support from a colleague who served as his mentor last year as he
transitioned from middle school teacher to high school teacher. However, while he feels
supported by fellow teachers, he suggests that administrative and political factors place
constraints on his teaching.
Larry feels pressured to cover content in his textbooks, particularly the Algebra I
textbook. He suggests that pacing guides devised to ensure students are prepared for state
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assessments force him to move through the mathematics content more quickly than he
would like and use instructional practices he might not use otherwise. For example, when
he is behind the pacing guide in Algebra I, he may teach two sections in one day, limiting
the amount of student participation he would normally use in an effort to “get through”
the material. Larry described how he would like to change the presentation of the
mathematics content in his Algebra I classes:
I could take an Algebra I curriculum and develop it as an integrated
curriculum. If I was just teaching Algebra I, I would take the Algebra I
curriculum and develop it into an integrated curriculum… If you look at
the whole chapter of algebra holistically and figure out what you need to
get, take the test and work backwards, the backwards design model from
there, then you can eliminate, you can place here, and you can let them
[students] discover the concepts as they go along.
Larry is concerned about his state moving towards end-of-course testing and the
impact an end-of-course Algebra I state assessment will have on the teaching of
Integrated I, for which he believes there will be no assessment. That is, he foresees all
integrated students taking subject-specific tests, and instruction of integrated courses
changing because the course content will not be aligned with the state assessment.
Incidentally, Larry believes that an Algebra I textbook that integrates more activities and
student investigations than currently would better prepare students for an end-of-course
examination than an Integrated I textbook.
Since they are currently using a general grade 10 assessment for high school
students in Larry’s state, administration requires that the first 10 to 15 minutes of every
mathematics class on Mondays be devoted to covering the expectations in the state
mathematics curriculum framework to prepare students for the examination given in the
spring. While Larry has incorporated preparation for the state mathematics assessment
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into the warm-up he uses daily, the use of content different from that in his textbook is a
deviation from content he would ordinarily teach.
Student preparation for the state assessment troubles Larry, who is concerned that
his good work as a teacher may be overshadowed by low student test scores. With the
addition of a large number of special needs students into his courses in the 2007-08
school year, he struggles with how to best use class time in addressing student needs. He
knows that the special needs students in his class need his time and extra support but that
other students could perform better on the state assessment with more support as well.
Although Larry is concerned about the lack of time he has during class to meet his
students’ educational needs, he is just as concerned about the lack of time he has outside
of class to plan and collaborate with other mathematics teachers. Larry’s planning time
during the 2007-08 school year has been cut drastically from previous years and replaced
with collaboration time within “houses”-- groups of teachers from different content areas
in a given location within the school placed together for tutoring purposes. He is
frustrated by the number of teachers within his house who say they cannot do
mathematics, which makes it difficult for him when he feels forced to discuss
mathematics curriculum with them when he would rather have that time to discuss
mathematics teaching with fellow mathematics teachers.
Additionally, Larry feels that he teaches and plans for too many classes -- three
preps and five class periods. Administrative assignment of courses is frustrating to him;
therefore, at the beginning of the school year he developed a schedule that would limit
each teacher to two preps in either the subject-specific course sequence or the integrated
course sequence. Only limited changes occurred.
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Summary
Larry transitioned last year from being a middle school teacher to being a high
school teacher. While at the middle school, he taught for three years from the Connected
Mathematics Project (CMP) (e.g., Lappan, Fey, Fitzgerald, Friel, & Phillips, 1998), an
NSF-funded middle school mathematics curriculum. The structure and content of this
series of textbooks has been a large influence on the ways in which he uses the Integrated
I textbook.
Larry believes that teaching Integrated I has helped him ask better questions in
Algebra I, although not many of these questions were documented in the classroom
observations. In fact, many of Larry’s orientations were not observed during instruction.
For example, Larry’s orientations lend themselves to students learning from one another,
but the impact of testing and students needing to learn content for themselves leads him
to supplement with procedural content he feels is more easily approached individually.
His vision of how mathematics should be taught guides what Larry would like to do;
however, he credits limited instructional planning time with not being able to implement
his ideas as fully as he would like.
Larry views a good mathematics lesson to be one in which student learning is
visible. This leads him to perceive his Integrated I lessons to be better than his lessons in
Algebra I. The teacher-directed nature of the Algebra I class does not allow Larry to
formatively assess what students have learned. In contrast, he feels that the collaborative
nature of the Integrated I class lends itself to students teaching each other, through which
he can better observe student learning.
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Larry believes in establishing a safe, comfortable -- and often comforting -environment in which his students learn. Often the emotional needs of his students are
met before their educational needs. For example, student and teacher interactions are
often centered on topics unrelated to the mathematics on which students are working.
Larry is a confident and concerned teacher. He takes the learning needs of his
students into consideration when planning for instruction, but feels he cannot address
them in the manner he would like due to time constraints. Additionally, transitioning into
teaching Integrated I has been made easier due to past use of mathematics textbooks
embodying the same instructional ideas; however, certain practices (e.g., lecturing) have
been more difficult to change.
Case IV: Janet – Teacher 5
Janet is certified to teach middle grades mathematics. She is in her fifth year of
teaching and spent her first two years teaching from textbooks developed by the
Connected Mathematics Project (CMP) (e.g., Lappan, et al., 1998) and Algebra I at the
middle school. Her last three years have been spent teaching high school mathematics
courses, all but one of which enroll primarily ninth grade students. In her first year at the
high school, she taught only Algebra 1, adding Integrated I to her teaching schedule the
second year, and finally adding Applied Mathematics I her third year.
Orientations to Teaching and Learning
For Janet, the purpose of learning mathematics is to be able to apply it. She
believes mathematics is everywhere -- in problem solving, computing, analyzing,
interpreting, and expanding on prior knowledge. In her view, no one can escape using
mathematics, as it is fundamental to everyday living:
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I think math is just problem solving; it's thinking; it's computation; it's all
of those things. It's analyzing; it's interpreting; it's expanding information
that we had before; it's breaking things down. And you can't just say that
you can't use any of those because you haven't had math for x amount of
years. Because math is about figuring out, "Oh, well I have one pair of
shoes that I can wear this week; what other outfits can I wear them with?"
It's about just every day conflicts. “How do you solve this? Well these are
your solutions, these are your options. How are you going to pick the best
one? How are you going to know if that worked?” You go back and you
check it, just like you do in math.
Janet expanded on how other individuals might envision mathematics, stating that no
matter your perspective, mathematics is a critical component to functioning in daily life:
Math -- you can't get away from it. It surrounds you in whatever fashion,
whether you choose to recognize it as the formal -- this is the abstract
theory of modern algebra, a class I took in college or whether you want to
recognize it as that or recognize it simply as the ability to take a selection
of possible solutions and use your deductive reasoning to figure out what
solution will work best and evaluate if that solution was correct or not. I
mean, from that whole wide spectrum of problem solving to abstract
theories, along the line it's embedded in the world in which you live, in
finances, in the everyday problem solving…. Any job that you're going to
[have] is going to use [mathematics], whether it's just the finances of it or
whether it's the “Here's the torque on my car. How can I adequately adjust
it so that such and such runs smoother?” or “How do I up the engine so my
car runs faster?” or “How do I build the slope on the roof of my house so
that I get the stuff to be able to fall off but I don't slant too much and my
house isn't just a giant peak?” Whatever it is you're going to do, there's
going to be math involved. So the struggle is just figuring out how you're
going to use the math you know.
Additionally, Janet prioritizes certain competencies that all students should know
for success in life. To her these “basic skills” include estimation and symbol
manipulation. However, Janet does not spend time reviewing basic mathematical skills
with her students. Instead, she believes that calculators can make up for computational
deficiencies so students can get at the “meat of the mathematics,” -- the underlying
mathematical ideas. Janet’s orientation to technology suggests that graphing calculators
can be useful in helping students perform computations they would not be able to do
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otherwise and can be used as a tool to aid students in exploring mathematics at a deeper
level than they would be able to without them:
A lot of times [when doing] basic calculations, kids just go oblivious
because they just didn't bother to really memorize it younger. So they use
that as a roadblock to being able to do higher level of mathematics. I have
found that I could harp on that all day long, and guess what? They're 14 to
18 years old and they still don't know their multiplication facts. But does
that mean I should stop them from all other avenues of mathematics
because they just don't want to do their multiplications? They certainly can
enter it into a calculator and continue to build those math skills. I think it's
definitely a benefit. I mean, should they learn their multiplication facts?
Well, sure they should. They should have learned that before they got to
me, though. As a freshman teacher at a high school, I don't even spend
time with my juniors and seniors teaching them the basic multiplication,
adding and subtracting, a lot of integers. We do a lot of integers in algebra,
in an algebra review but in the context of my problems I do at a lower
class. But every thing else, I'm like, "Put it in your calculator." I don't care.
Get past the calculation road block, and move on to what really can you
determine is the meat of the mathematics. That's what we do.
Janet does not suggest that a calculator should be a substitute for mathematical reasoning,
acknowledging that knowing how to use a calculator is a mathematical skill all it’s own.
In fact, she described an instance where a student realized his calculator had given him
the wrong answer because he put the data into the calculator incorrectly:
Kids still have to know what to put in the calculator. For example, I had a
kid come back with the mean of 28 and the maximum of his data was 10
and the lowest part of his data was 0. So I looked at him and said, “Does
this make any sense to you?” and he said, “No.” And I said, “Well, why
doesn't it make any sense to you?” [He replied], “Because isn't my mean
supposed to be somewhere between my highest and lowest number?” and
I said, “Yes. So do you think maybe you had something wrong in your
calculator?" and he goes, “Yeah but I don't know how to fix it.” So he
knew the process. He knew the skill, and he had the estimation reason to
know it wasn't right. But he still had to know how to enter it into the
calculator to make sure the answer came out right. So the kid still has to
know the stuff. The calculator will only do what you tell it to do.
Janet sees a difference between remembering mathematical ideas and
understanding them. Her perspective holds that while some mathematical ideas need to
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be memorized to be used with facility (e.g., multiplication tables), students are aided
during problem solving when they do not get bogged down in trying to create a recipe for
solving problems and instead develop understanding of the big ideas involved:
I think you need to have a balance [of algorithms] with the problemsolving skills because if you can find it a different way, I personally as a
teacher am okay with that. Even in my algebra class, my kids say, "Well I
did this and this and this." [I reply], “Hey, that's great. Does it work?” And
they say, "Yes." Because they're starting to get more of the actual meaning
of things instead of the "This is the exact steps I have to follow every
single time." They're understanding the overall meaning of the math
instead of creating it to be the bible by which all math problems should be
solved.
Janet believes students need to develop mathematical meaning for themselves, as
they are not likely to simply blindly trust everything a teacher says. She suggests that this
typically leads students to want to understand the underlying mathematical ideas before
accepting something as true. In fact, Janet believes this makes her a better teacher:
There are a lot of kids, especially nowadays, that think their ability to
question authority and algorithms and all sorts of other things you can
come up with is definitely prominent. They don't accept you're in charge
just because you're the adult. They question all of those things, including
the mathematics behind it. “Well why would you do that?” So, “Why?”
constantly comes up, and I think that if you just blindly accept it, then you
don't get a lot of new insight. And you don't have any challenging to make
you a little bit better. And so I like that our kids don't blindly accept why
the math is… that it just is that way. And I don't think they need to do that.
I think they need to understand why [and] where did that come from so that
they can take it a little bit further. And a lot of kids can relate to it and say,
“Oh, it came from that, so now this makes sense.” Or the same thing with
the beginning of your polygons. You know your octa, deca, all those
things. They can relate those to other words. Octagon, they relate to
octopus, so they remember that an octagon has eight sides because an
octopus has eight legs. So because of those connections, they don't blindly
accept, “Well, octagon must be eight.” But they can relate to it because
they can understand where it came from.
Along with balancing working with algorithms and problem solving skills, Janet’s
orientations hold that investigating mathematics is an important component of learning
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mathematics. She suggests that investigations lend themselves to a trial-and-error
approach that helps students make adjustments to their learning -- that students do not
know that they are making errors or need to change their mathematical processes if they
do not have the opportunity to see other ways that may be more beneficial. Janet
compared how exploring alternatives works in mathematics with how it works with the
soccer team she coaches:
I love the investigative approach. I love the “Here's the pattern now what's
going on with that pattern?” I find that not even just in my math class, but
my soccer field and my interactions with my kids, they struggle to see
patterns and be able to change behaviors, be able to change formations in a
game or things like that. Because they're not understanding that “Huh, I've
been doing this and this and this over time, and every time this is the result
I'm getting. Maybe I need to try something new.” And they don't
understand that. And I think that the exploration of the problem solving
and the recognizing patterns and how things are related definitely is a
broad spectrum. And our kids definitely need it.… [After a soccer player
made the same error three times], he looked at me like, “Well I don't know
what adjustment you need me to make.” So I was like, “Hey, here's an
idea: Don't pull the outside trap; keep him in front of you.” And then they
were like, “Oh.”
As the preceding passage reflects, exploration of best approaches may not happen in
isolation and may include a more knowledgeable other assuming authority for ideas
students should learn during an investigation. Janet’s perceptions of her role as a coach
on the soccer field and facilitator in the mathematics classroom are similar: She is there
to guide her students to be the best they can be in whatever they are doing. However,
students can help each other in this as well.
Janet suggests that a balance should exist between students working together in
groups and working individually. At times, Janet believes students should struggle to take
ownership of their learning:
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You have to have a balance between being with people all the time and
being in a group and being completely and totally by yourself…. There are
times where my kids need to work on that by themselves because they
need to be totally held accountable for that knowledge on their own.
Obviously, in a group, if they struggle, they have some avenues that they
can figure that out. But definitely I think… there are some times when you
really have to be the one who figures that out.
As hinted at in the preceding passage, Janet views student accountability as a main reason
for students needing to work individually. That is, since students take assessments as
individuals and cannot rely on their classmates, they need opportunities to work alone in
the mathematics classroom.
Another reason Janet gives for having students work individually is related to
classroom management. That is, she believes that students working in groups promotes
more off-task behavior. Janet teaches mostly freshman students, whom she claims are
easily distracted and are even more so when given the opportunity to talk to other
students in groups. Therefore, she believes that when groups are not necessary (e.g.,
during lecture), students should be seated in rows to deter students from talking to their
classmates.
Maintaining order in her classroom is of utmost importance to Janet. She believes
in incorporating many time management tools during instruction, including a timer to
mark the end of instructional segments and PowerPoint slides to organize the content of
the class period. However, she is still not as organized as she would like to be. The time it
takes to shift between instructional activities frustrates Janet, who complained about
transitioning between activities:
It just takes time to put it all together so that it's in one place because I
don't like the time it takes to now. I have to turn on my projector for the
calculator. Now, I have to get out the calculator. Now, I have to put this
away because my screen can't be used and the projector at the same time.
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So if I have my calculator up, I can't write any notes to help the kids. So I
have to move this. I have to adjust that, and not that I have a problem with
that, but I think that my time in class even with the kids could be much
more efficient if everything was all set up and ran a little bit smoother.
And I think it would cut down particularly with freshman on a lot of the
excessive talking that occurs because as soon as something stops,
freshman like to talk, and if there was a better flow then I think that would
help.
A student not learning in her classroom is unacceptable to Janet. She borrows her
role as disciplinarian in her classroom from her role as a soccer coach, expecting students
to put in the effort necessary to succeed. In class, Janet uses a cartoon of a teacher
holding up a sign that reads, “Learn or die,” with the caption “Now class, today I would
like to talk about a new classroom procedure” as an exemplification of her orientation to
the student role in her classroom:
I joke with this at the beginning of the year, and again, it's not really a
joke. It's a little cartoon of a teacher standing in front of a class and she
has a little sign. And she's holding on and it says, "Learn or die." And a
caption underneath reads, “Now class, today I'd like to talk about a new
classroom procedure.” And I laugh because “learn or die” is very cunning.
And yet, that's really where I think I need to hold my kids is that they will
learn. They don't have an option. It's not acceptable to just be in my class
every day and not learn anything or not do anything. But they will be
learning. What you’re learning is totally up to you, or how much you learn
is up to you, but you're learning something.
Orientations to Algebra I and Integrated I Courses
To Janet, the Algebra I course is procedurally oriented, comprised of rules and
being proficient in following them. Accordingly, Janet claims to struggle with the content
covered during the first semester of Algebra I because, in her mind, the ideas are not
applicable in real life. For example, she sees first semester mathematical ideas such as
solving linear equations and computing with integers as not applicable outside of the
mathematics classroom. In contrast, she views second semester content such as linear and
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non-linear relationships, which involve data analysis, as applicable outside of the
mathematics classroom. To Janet, symbol manipulation, although a basic skill, is not a
skill needed for life outside of school; however, data analysis is:
[The content of] my Algebra [I] class is a little tougher [to apply]. It
doesn't really apply until I think, like, second semester. More when we get
into the linear relationship pieces and the nonlinear relationship pieces
because then we can do some experiments, collect some data. And then
they can see where things fit together a little bit easier. But the first,
maybe the first half, even, where it's just like manipulation of equations
and just kind of basic integers, basic skill stuff, I really struggle with
getting that. But towards the end, it's a little bit easier to collect data and
say, “Hey, now we can see what is changing,” or “Here's your input
values. Now we can see what's coming out.” So that's easier towards the
end, but towards the beginning, it's very hard. I struggle.
To Janet, the mathematical content in her Integrated I textbook is applicable to
real life, but more importantly, the content also provides students the opportunity to be
successful in a mathematics class. Janet views the Integrated I course as conceptually
oriented and driven by the students as they work together to develop understanding of
mathematical ideas. Her perspective holds that student success is related to the level at
which students develop mathematical understanding of a concept; however, she believes
students can be good at one piece of mathematics and not another. In Janet’s vision of
mathematics learning, this works well in an Integrated I classroom because, to her,
everyone is good at some piece of mathematics. The nature of the Integrated I textbook
allows for exploration of multiple content stands, and therefore, Janet believes Integrated
I students will experience success at some point during the course. Unfortunately, she
suggested the same is not true for her Algebra I students:
A lot of my kids will do really well on the algebra piece and then we get to
the geometry piece of our [Integrated I textbook] and they're oblivious.
[And] that kid that maybe wasn't so strong in the equation piece, all of a
sudden he's all like, “Well it's this, because you have this many sides,” and
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that's the spatial shaping piece that he just puts together. And if I had all
kids that were at one level, I wouldn't have that variety where now the kids
are really excelling at the geometry I get to teach. Because unfortunately
in my Algebra I, that's not so prominent. A lot of times [students] don't get
Algebra I and they don't get to move on to geometry [where] they might
be a lot better at the spatial piece. And what I really like about the
[Integrated I course] is they have opportunities to be really good at the
networking piece. [Integrated I] has a phenomenal unit, which is all about
looking at conflicts and solving problems. Some of my kids, they just look
at it and they just don't see it. My other kids [that] have maybe never
passed a unit all year, they get to that and they're just like, “Well, that's
just easy” because that's how their mind works. And if they're all the same
ability, you don't get that variety.
Janet’s orientations towards mathematics reflect the importance she places on
problem solving as a key component in mathematical learning, which is minimally
addressed in the word problems in the Algebra I textbook but embedded in the problems
in Integrated I textbook. Janet suggests that because of the limited attention to problem
solving in Algebra I, supplementation with activities from her Integrated I textbook and
other sources are necessary. While she believes that problem solving is important, Janet
suggests a need for balance in both courses between problem solving and learning skills
and procedures.
Janet claims mathematical learning can occur in multiple ways, (e.g., teacher
lecture, teacher facilitation of learning groups). She also suggests that to be a successful
Algebra I teacher, one must know the mathematics content and multiple ways of
presenting it to students. Therefore, while mode of presentation of mathematics content is
of minimal importance to Janet, using a variety of approaches is, as is being able to make
connections across mathematics:
If you don't know what the content is or what it has built on before or what
skills are needed in the future, that I think makes a difference because I
might miss things that they really need in Algebra II or in geometry. It
may not be a necessity, but it's helpful to kind of know that [content], that
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I can be sending them to geometry-wise, so that some of those things are
infused.
Janet goes on to say that the students most likely to need alternate solution methods are
less successful students, who need the multiple perspectives to understand the
mathematics being studied.
To Janet, being a successful teacher of Integrated I involves understanding the
mathematical content of the course and knowing multiple ways to approach a problem.
However, her perspective holds that the way the knowledge of multiple approaches is
utilized differs between courses. That is, in a lecture-driven Algebra I class, the teacher is
the one presenting the different methods, but in a student-driven Integrated I class, the
students are presenting the multiple methods, and the teacher has to have the knowledge
to determine if the different approaches are correct:
A lot of times my kids teach me something in Algebra I that I didn't think
of that way, but that's definitely a huge piece to [Integrated I] that I have
to be open to. “You tried it that way? Well, let me see if that really does
work. You're right, it does work”… It does happen in Algebra [I], but it
happens less frequently than it does in [Integrated I], that some kid comes
up with a totally, “Oh, you're right. You can.” I mean, maybe that's a
longer way, but it still works nonetheless. So if you really don't get how
I'm doing it now, and you understand this longer way, by all means, go for
it. So that's nice. You really have to understand the problems because the
kids come up with questions that if you really don't understand where it's
going or what that investigation is about, you can be stumped pretty easily.
You almost have to do the problems yourself, and I know they say that at
all the trainings, but it's true. You almost always have to do the problem
yourself because kids will come up with questions that either you're doing
it ahead or time or you're doing it with the kids anyways because one way
or another you a lot of times have to do it or you can't adequately answer
all their questions that they come up with.
As noted in the preceding passage, Janet’s view holds that a successful Integrated I
teacher must also be prepared for student questions. The open-ended nature of the
problems in the Integrated I textbook lend themselves more to student questions for
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which teachers might not be prepared than the procedural exercises in the Algebra I
textbook.
Planning for Algebra I involves little effort on Janet’s part. She uses the publisher
provided note-taking guide and her experience teaching from the textbook in past years to
guide her instruction. As mentioned previously, she would like to incorporate more
activities into Algebra I, which she feels would allow for more of the investigation that is
lacking in the materials, but feels tied to her textbook due to time constraints:
I feel like my Algebra I, I'm a little bit bound to the constraints that the
curriculum has given me, whether that be a note-taking guide or whether
that be your textbook or whether that be their re-teaching with practice
worksheets, and that kind of frustrates me a little bit because I would like
to maybe add [content] or take out [content] or a lot of times I feel like I
can maybe do sections one and two in one day.… I feel like I'm a little bit
constrained to those resources.
As with Algebra I, Janet uses past experience to plan for Integrated I. She has a
lot of ideas and materials from previous years that are helpful to her as she continues to
teach the course. When her plans change in Integrated I, it is usually because she
determines that students need some skill practice. The lack of practice exercises is her
only complaint about the Integrated I textbook. She typically resolves this issue by
supplementing skill practice from her Algebra I textbook.
When Janet’s plans change in Algebra I, it is usually because students did not
understand the content of a lesson. In these cases, she supplements with activities from
her Integrated I textbook or from NCTM publications or websites (e.g., Illuminations).
Janet described an example of when re-teaching needed to occur in Algebra I:
We did functions and they messed up… well, most of my kids. I went in
assuming that they had the basic skills from elementary and middle school
to masterfully accomplish chapters one and two. My colleague and I both
did. So we kind of flew past it. Afterwards we looked at it and we said,
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three out of five of our kids are flunking because apparently they have no
skills…. So we went back and re-taught. They still didn't get functions,
and so I totally nixed the book for a block day. He did too. We both
decided that this was not going to work. So we put aside the book on
functions for a second and all we did was talk about functions, whether it
was a function in grammar, whether it was a function… [and] we made
function machines. We did function activities… definitely hit function
machines hard, which I know they do in elementary and middle school,
but we talked about what happens. You put something in, something
changes it, and a new thing comes out. And so we did all sorts of
variations as to what that looks like as a function, whether it be social
studies kind of functions or [others], but we did all sorts of activities with
functions that day, and I kind of felt like they did a little bit better after
that.
This passage reflects Janet’s orientation towards student development of mathematical
ideas as a whole instead of pieces. After one day of developing big ideas regarding
functions, she felt more confident about her students’ knowledge than she had after an
entire chapter from the textbook.
Janet does not view the content of the Algebra I textbook as remarkable, but she
does appreciate the practice exercises and teacher resources that aid her in instructing the
course. Additionally, she does not feel there is a good flow between sections in the
textbook -- where connections should be made -- and longs for more hands-on activities
for the students to experience. Allowing her Algebra I students to investigate
mathematics creates an enjoyable teaching and learning environment for Janet because
students are more engaged and she has less behavior issues. She discussed the importance
of the classroom climate in having a good lesson -- her not having to nag or lecture,
students having fun and students being able to work together:
In Algebra [I] we just did a lesson a couple weeks ago on the integer and
the terms, and you've seen my poor little algebra babies. They're needy at
best, and they seemed to really get it, and it was not only fun, but the kids
were responding, we were able to laugh and joke around but yet still get
our assignments done and, you know, kind of maybe work more together
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because I felt like they understood it a little bit better versus my lecture or
me having to nag them to get out stuff, the write down notes, or to open
their book. And so that was a good algebra lesson for me.
In contrast to the frustration Janet feels in regards to the teacher-directed nature of
her Algebra I course, she finds much enjoyment in her Integrated I course and textbook.
Specific features of the Integrated I textbook appeal to Janet’s sense of organization,
including the placement of multiple content strands taught throughout the course and the
author suggestion of a student toolkit as a method of organization of mathematical
content.
Janet’s favorite Integrated I lesson is content focused, involving recursive
notation and determining the correctness of a solution. She perceives this lesson to be an
aid in helping students to see the importance of having the graphing calculator as a
mathematical tool and to see how the mathematics in the lesson works. Janet’s students
resist using graphing calculators at the beginning of the school year, believing they can
do all they need to do by hand. However, after this lesson, Janet feels their attitudes have
shifted to an acceptance and understanding of the calculator as a tool to help them learn:
I love whale tale.… That's the one where they get to learn about recursive
notation and … that's where they estimate the number…. We talk about
how the calculator does it, and then my kids are like, “Oh, well, that's just
so [easy],” and I just like it a lot. I just love the whale tale. That's a good
lesson… I like the content. I love the calculator piece to it because they
see how to do it mathematically, but they realize that that can be so long,
but I like that they can see that they understand the calculation piece first
but then they really understand the usefulness that the calculator brings
because they don't want to go 50 years down the road by hand because
that just gets so long and tedious and takes up so much paper. And so for
the first time it almost seems like they're not bogged down with, “Why do
I have to have such this massive calculator that I don't know how to do
[use]?” So it's kind of like we're not only breaking down their math barrier
but we're breaking down their preconceptions or their preconceived
notions about the graphing calculator because the whole first Unit a lot of
my kids, they fight me on using the calculator because, like, “Well, I can
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make a scatterplot by my hand. I can do a histogram by hand. I can do
this.” “Okay, but do it on your calculator.” It's so much faster, and they
fight me on it. They're like, “No, because I can do it.” Fine, whatever, but
then they realize that usefulness of such a large mathematical equipment
that I don't have to fight with them after that, and so that's kind of nice,
too.
Instructional Approach
As with Larry’s students, all of Janet’s students have mathematics four times a
week. Three of her class periods are 48 minutes in length, and one is 83 to 94 minutes in
length, depending on the day the class is offered. At times, part of an 83-minute class
period may be used for non-mathematical tasks, such as reading, mandated by school
administration. Of the four visits made to Janet’s Algebra I classes, two were 48-minute
classes and two were block classes. The length of the observed Integrated I class periods
varied from 5 -minutes to 84 minutes.
Classroom observation data supported by Janet’s reflection on her practice portray
a typical lesson in each of her courses. Janet begins both courses with an introductory
activity; however, this activity is not always mathematical in nature. Often she will start
the class by getting students organized -- having them get out agendas or homework or
having them obtain a graphing calculator from her supply. At other times, she will begin
the lesson with a problem similar to one from the students’ homework. The opening
activity is followed by Janet reading homework answers as she writes them on the
overhead. She often follows up on homework answers by asking questions such as, “Did
anyone get something different?”
Following the warm-up in Algebra I is the “Teach” portion of the lesson, where
Janet presents examples to the students from the textbook or the note-taking guide that
accompanies the textbook. Any questions students have during the “Teach” are answered
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directly by the teacher. Occasionally, Janet will have students work problems similar to
those she has presented, circulating as they work, and presenting on the overhead preworked solutions once students have finished.
Although Janet purports to know teachers who incorporate investigative activities
into their Algebra I classes and by doing so deviate from their textbooks, she does not
follow this practice. In fact, Janet is unhappy with the way she teaches Algebra I,
believing she takes the easy way out by following the textbook structure:
I hate to say it, but when teachers are running around [doing
administrative tasks], the thing that falls the most is their lesson planning,
and that's something that I have found not only personally, but definitely
in our building. It's a very common thing is that the thing that falls the
most is our ability to make the best lesson plans that we can make. It's just,
“Oh, well, tomorrow's lesson plan is 6.6,” and it's not, “Oh, here's the
concept. How can I teach the concept the best?” It's just, “This is the next
page so that's what we're doing.” And I feel like I could be a much better
teacher if I could say, “Here's the concept for this lesson. I don't really like
how it's worded so maybe I won’t pull that activity from the [Integrated I]
or maybe I won't pull that unit from Algebra I, or even my applied at this
point and pull it down and we'll do that.” Instead I'm just like, “I can't mix
and match because I have to move on.” And it's just easier to say “Oh,
we're on the next page.” And so that's what I've been like usually as a
teacher.
When starting a new Investigation in Integrated I, Janet sets the context of the lesson for
students, typically by reading some text from the book and asking questions regarding
mathematical and non-mathematical terms with which students should already be familiar
(e.g., system of equations, economical). Janet stated that there is no typical Integrated I
class period but there are typical Lesson segments. For example, when grading
homework, Janet asks similar questions (e.g., “How did you solve the problem?”).
Additionally, when her students work in groups, she sets a timer for how long the
students have to work on the problems and often walks around the room answering
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questions and gauging student progress. She follows this with a class discussion of the
problems worked.
A typical lesson is hard to define because it kind of depends on where we
end the previous day. Sometimes it might be that we grade, maybe they
had an OYO [On Your Own] or something and so we'll quickly -- usually,
whenever we grade in [Integrated I], it's very quick: “Here's what you did.
How did you feel about that? Does that work? Okay. Here's your
assignment. It's Investigation whatever. You're doing numbers whatever,
and the Checkpoint and we'll go over and we'll discuss in 30 minutes, if
it's a block day, or 45 minutes or whatever.” And so I put the timer up and
I say, “Go at it.” I'll walk around the room. I'll see where they're at. I'll
answer individual questions. Maybe then I'm checking for agendas or I'm
checking IDs or all the other fun things we get to do, but then we'll come
together and we'll talk about where they are and how they did with that,
and I expect them to make their changes and then a lot of times they'll do
maybe a tool kit card and that's something that they can use on their tests
and quizzes, and that will go with them up through [Integrated] IV.
The preceding passage mentions the use of toolkit cards, which Janet’s students
are allowed to use on tests or quizzes. The textbook authors suggest the use of toolkit
cards as a way of organizing and summarizing the mathematical ideas learned during a
Lesson. In Algebra I, students complete almost-daily note-taking guides, which they are
allowed to use on tests or quizzes. Therefore, none of Janet’s students are expected to
memorize formulas or calculator functions.
As

previously

mentioned,

Janet

purports

to

adhere

closely

to

the

recommendations of the textbook authors. This is observable during her Algebra I
instruction, where the mathematical content of lessons is from the textbook or textbooklike in all but the review lessons intended to prepare students for a chapter test the
following day. When used as a mathematical task, the content of the warm-up exercises
was similar to content Janet’s students had learned the previously class period.
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Additionally, in all but the review lessons, Janet’s presentation of the mathematical
content was aligned with the recommendations of the textbook authors.
In contrast to Algebra I, Janet’s orientations towards the philosophy underlying
the Integrated I textbook is reflected in the way in which she uses it. However, the time
spent on outside activities and on behavior management does not allow her to teach as
much of the content as she might otherwise. Aside from this, the mathematical content of
the observed Integrated I lessons was consistent with the mathematical content of the
textbook; however, Janet’s presentation of the mathematical content was only moderately
aligned with the suggestions of the textbook authors. More specifically, Janet’s observed
interactions with students while they worked in groups did not always reflect the
suggestions of the textbook authors, as some class time during which students worked
cooperatively was spent with Janet performing administrative tasks.
Specific instructional strategies. Janet’s orientations to teaching and learning
support the use of small group work, teacher questioning, and graphing calculators as
instructional components that can benefit student learning. However, she uses these
strategies differently across the courses she teaches.
Janet allows students in both courses to use graphing calculators on homework
problems but most do not have access to one outside of class. Janet has a set of graphing
calculators that are assigned to each student by number. Students are to obtain their
calculator from her at the start of class and return it before they leave. During the
observed Algebra I lessons, graphing calculators were used only for computational
purposes, if at all. During Integrated I, graphing calculators were observed being used as
students needed them to complete an Investigation. Janet’s orientations hold that
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calculators can be used to extend student learning; however, the textbook generally
dictates use of calculators in Janet’s classes.
The use of small group work was also observed to be more prevalent in Janet’s
Integrated I classes than in her Algebra I classes. Janet’s orientation towards classroom
management appears to supercede her belief in the benefits of students learning from one
another. Janet stated that seating students in groups during Algebra I tends to encourage
student talking instead of paying attention during a lecture. In contrast, students working
on Investigations in Integrated I are seated in groups and encouraged to work together on
the problems, although some students choose to work individually.
Janet’s use of small group work is just as much a matter of the textbooks she uses
as it is behavior management. As previously mentioned, Janet is not pleased with her
presentation of the mathematics content in her Algebra I classes, believing that increased
planning time would allow her to develop more activities that would bring further
opportunities for group work and less time spent on teacher lecture.
Janet varies her activity while students work, switching from working at her
computer to moving among students and answering any questions that arise as students
work. Although the types of questions she was observed asking did not vary much across
the classes, questioning occurred more often in the Integrated I course than in the Algebra
I course. Janet discussed how her role varies between the two courses and gave examples
of the types of questions used during Integrated I:
I am much more a facilitator in [Integrated I] than I am in Algebra [I]. I
think that's probably the biggest difference is algebra… you have your
teacher at the front of the room and your kids are in their rows and they're
taking their notes and doing their problems and maybe at the end they get
to work in small groups and try to decipher and practice what it was that
the teacher talked about for the first half of the block, whereas in
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[Integrated I] we do some of that but mainly it's, “Here's the problem” and
then I decipher with questions. “Well, what possible ways could you do
that?” “You have all this knowledge from before. Can you think of any
possible way that that knowledge might help you?” “Oh, well, you have a
tool kit card. Might that help you?” Maybe if the question say was
describing distribution, “Do you have a card that says describing
distribution? I do.” And so it's much more student-driven, and Algebra [I]
is much more teacher-driven.
Additional Influences on Instruction
Janet continually reflects on her practice, examining evidence of student learning,
which she hopes is observable when administrators visit her classroom. Being viewed as
a good teacher appears to be her largest concern regarding instruction; however, she does
believe that time constraints limit her effectiveness as a mathematics teacher.
Janet expresses less concern over state testing than the other case study teachers,
stating that the state curriculum guide tells her what content to teach but not how and
gives her flexibility in her use of instructional methods. Her only concern related to
testing is being behind the pacing guide and other teachers’ instructional pace. She does
not appear to be bothered by supplementing mathematical content to address content on
state assessments when necessary:
[The pacing guide] definitely tells me what content I have to teach. I
definitely have to teach slow[ly]. I can't just randomly pick whatever
[content] I want. I definitely have to teach some data analysis. I have to
teach some probability. I have to teach some manipulation of the
equations. So it definitely tells me the pieces I teach. How I get the kids to
understand how to do that is totally my call.
As mentioned previously, Janet feels pressure to teach the content in her textbook.
She believes that administrative expectations that she uses the pacing guide, combined
with limited planning and collaboration time all tie her to the content and presentation in
her Algebra I textbook:
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And I also feel like that's not only because I have to be where everybody
else is, but it's also, it's already there. I don't have the time to look at it and
say, “Oh, well, can I find something else at NTCM,” or can I find another
way to present this in my [Integrated I] book or do I have another resource
or another teacher I can go talk to? But I don't have that time right now,
and as a department we don't have the time to be able to say, “Okay, we
know our book is going to teach it this way. Has anybody else taught it
different or had an experience? Oh, good. So now we're going to create
one masterful way as a building to teach it” because we don't have the
time to do that, and so I feel like “Oh, where are you today? Oh, I'm on
4.1. Oh, good. I'm on 4.2. Oh, you're at 4.3? Wow, you're kicking my
butt.” I wish I had the time to adequately sit down and thoughtfully
prepare what I think needed to be hit or the amount of practice I thought
needed to be given or otherwise.
Janet’s largest complaint about teaching is the lack of time to plan for her courses.
Planning time with other mathematics teachers was reduced in the 2007-08 school year.
Previously, there was weekly time set aside for mathematics teachers to collaborate and
share ideas, reducing the time they spent planning individually. Janet described how she
feels the lack of collaboration time has changed her teaching practice:
Time. Time definitely. This year we started a lot of new things and this
year was very hectic to begin with. Every teacher moved classrooms. And
then the building was under a ton of construction.… We didn’t have a
whole lot of time in departments. So our departmental collaboration kind
of fell a little bit. We only get like an hour every two weeks or something,
where we were used to being able to plan every week for every subject,
and plan all together and you know, grade papers together. We used to do
some of that. So that's been kind of a struggle to kind of see where they
are because I'm behind and so I don't know how they're doing it right now
because [we don’t have that time to discuss our teaching].
Summary
Janet’s orientations to teaching and learning hold that the purpose of learning
mathematics is to function in life outside of school. To her, mathematics is a part of
everyday living, and while some basics of mathematics are helpful, they are not
necessary. Janet believes that calculators can assist students in overcoming barriers in
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mathematical computation, allowing students the ability to explore mathematics at a
deeper level.
Janet’s perspective on the teaching and learning of mathematics calls for a
balance between students knowing mathematical processes and developing an
understanding of the underlying mathematical conceptions. In her view, students can
develop whatever mathematical understanding they need in the process of working with
other students; however, there needs to be a balance between students working together
and learning on their own, as individual work is necessary for required state assessments
of student learning.
During instruction, Janet typically lectures in Algebra I, presenting the
mathematics to her students as they are seated in rows. Her Algebra I students will
sometimes work in small groups; however, only when Janet believes doing so will not
cause behavior management issues. The nature of small group work in Integrated I keeps
Janet’s students on task, allowing for their use more frequently in Integrated I.
Janet also believes in maintaining order in her classroom. She uses the motto
“Learn or Die” as a management tool and her role as a soccer coach as a mirror for her
role as a mathematics teacher. Additionally, she structures class time to ensure that
students are working productively at all times.
Janet prefers the investigative activities of her Integrated I textbook to the
procedural exercises in her Algebra I textbook. She suggests that while both are
necessary, there needs to be a balance between the two, and it is easier to supplement
skill practice into Integrated I than to supplement investigation into Algebra I. She
believes that students can learn from group work or teacher lecture and that the nature of
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the use of groups in Integrated I and the open-endedness of the mathematics problems in
the textbook make it necessary for teachers to not only understand connections within
mathematics but also to be prepared to address the questions that students inevitably have
as a result. Additionally, student enjoyment of the mathematics they are learning is
important to Janet and is visible through student understanding of the mathematics and a
lack of behavior management issues.
Janet claims to feel little impact from state testing on her practice. What does
seem to keep her from being as effective as she would like is preparation time. She
suggests that limiting departmental planning and requiring teachers to perform too many
administrative tasks keep her from instructing her courses, particularly Algebra I, in the
manner she would like.
Practices, such as spiraling content, Janet has learned from teaching Integrated I
are reflected in new policies she has incorporated into Algebra I. While the spiraling is
implemented differently in her courses, Janet believes that students do not have to master
new content the first time it is introduced. She has instituted a new assessment policy in all
of her classes that requires each student to earn a 70% or higher on every test. Students
who do not achieve at least a 70% must complete a review packet and re-test. Janet
believes that this policy assists with student learning in Algebra I but is contradictory to
ideas in the Integrated I textbook, which do not expect students to master all concepts the
first time they are introduced. Adding to the struggle Janet feels in applying her new
assessment policy in her Integrated I classes is the absence of re-teaching worksheets
accompanying the Integrated I textbook, making it difficult for her to find remediation
content for her Integrated I students.
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Janet is an organized teacher focused on maintaining order in her classroom. She
spends time every class period “nagging” at least one student about working or paying
attention during class. Her orientations align closely with those of her Integrated I
textbook; however, time constraints and reliance on the textbook inhibit their
embodiment in her Algebra I classes.
Discussion
The data presented in the preceding cases lend support to claims that teacher
orientations are varied and in a state of flux, impacted by instruction in the classroom and
political expectations. My adaptation of Helms’ (1998) model (see Figure 4) provides the
framework through which I present a summary of the components that work together -and sometimes against one another -- to form a teacher’s professional identity, his or her
sense of self: (a) orientations; (b) instructional practices; (c) outside influences.
Orientations
A teacher’s orientations can be described as the set of beliefs through which he or
she approaches the teaching and learning of mathematics and the use of curriculum
materials. The case studies of Molly, Connie, Larry, and Janet indicate commonalities
and differences in orientations. In this section I present their common view followed by a
discussion of what is unique about each one.
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Figure 4: Bowzer Adapted Model of Teacher Identity Construction

Orientations
Sense of
Self

Outside
Influences

Instructional
Practices

Context

Shared orientations. All 4 teachers indicated that the mathematics learned in their
classes should have some application outside of their classroom, whether it be for the real
world, as a means to high school graduation, or as preparation for more advanced
mathematical study. They believe that mathematical learning occurs best when students
play a significant part in its development; however, they believe that this may occur
through student exploration of mathematical ideas in groups or student participation
during a teacher-directed discussion of textbook examples.
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Molly, Connie, Larry, and Janet perceive teacher-directed instruction to be
beneficial to student learning when tempered with some student investigation. The need
for balance is reflected in the teachers’ beliefs in a need for both development of
mathematical skills and procedures and development of conceptual understanding, each
of which they regard as occurring through a particular instructional style.
Although the teachers appreciate the examples in their Algebra I textbooks and
the opportunities to build student mathematical skills that extend from instruction, they
desire more real world or application problems that help students apply mathematics to
life or help students build a conceptual understanding of mathematical ideas. They
indicate that these types of problems are found in their Integrated I textbooks. However,
they also believe that the Integrated I textbook does not contain the necessary skilloriented problems provided in their Algebra I textbooks. They suggest that the nature of
the Integrated I textbook problems and the instructional philosophy outlined by the
textbook authors are consistent with a conceptual orientation, which promote the
development of the “big ideas” in mathematics.
The case study teachers do not share a common definition of what constitutes
“basic mathematical skills;” however, they do all agree that there is some set of
foundational mathematical ideas to which students need access and that serve as life
skills. The teachers believe that students’ deficiencies and lack of proficiency with basic
skills can be overcome through the use of calculators, which can assist students in
performing mathematical computations they cannot do by hand, freeing time for them to
explore mathematical ideas at a deeper level.
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The case study teachers also believe in the importance of mathematics for
building life skills and in the need for a balance of varied instructional approaches in
student development of mathematical knowledge and skills. That is, they believe that
there is no one right way to solve a mathematics problem and there is no one right way to
learn mathematics. This orientation is reflected in their views about the courses they
teach, which are heavily impacted by the textbooks used to teach the courses -- textbooks
that the teachers find both beneficial and limiting.
In the following sections, a description of each of the case study teachers’
individual orientations -- those not shared by the others -- is provided.
Molly, trading the old for the new. Molly is the only case study teacher to express
boredom with the Algebra I textbook and with teaching the Algebra I course. She
indicated seeing little change in Algebra I textbooks during the 15 years she has taught
the course, which reinforces her frustration, as the lack of variation has led her to teach
the same content the same way for many years. In contrast, she finds the Integrated I
textbook content and instructional practices refreshing. The nature of group work and
student discovery lends itself well to her belief that students learn by doing mathematics.
Spending multiple days on an extended Lesson, as is done in the Integrated I textbook,
aligns with her perspective that student learning should not be hurried but be allowed to
unfold, and the Investigations and subsequent small group and whole class discussions
give her the opportunity to ask questions and probe student thinking. Her only complaint
about the Integrated I textbook and associated instructional practices is the assessment
component, which she is learning to adapt to meet her view that students should not be
given points for completing work but instead for providing correct work.
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Connie, resistant to change. While the other case study teachers welcomed the
changes involved in teaching from the Integrated I textbook, Connie admits to being
hesitant about changing her practice. She values tradition, and did not acknowledge any
problems with the mathematics she was teaching and how she was teaching it until she
observed students succeed using the instructional approaches inherent to the Integrated I
textbook. Her orientations are in a state of flux as she tries to accommodate what is best
for her students with what and how she would like to teach and the expectations of
others. She has yet to figure out how to let go of “managing” her students’ learning as she
struggles with balancing teacher presentation of mathematical content with student
exploration.
Larry, an outspoken supporter. Larry is an advocate for the instructional practices
outlined in the Integrated I textbook. He believes students often learn more from each
other than from him and is frustrated by the lack of time he has to utilize what he views
as “best practices” in his Algebra I course. Ideally, he would like to see mathematics
taught through activities, balancing procedural exercises with conceptual problems, but
does not see this as a reality if teachers teach both integrated and subject-specific courses.
That is, he believes that the time it takes to plan for both an integrated course and an
activity-based subject-specific course would be too time-consuming to do well. In
addition to instructional approaches that benefit student learning, Larry advocates for
personal approaches that show students they are cared for. He suggests that by taking the
time to nurture students, they will be more receptive to teacher guidance and more
engaged as learners.
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Janet, searching for balance. Janet appreciates many facets of the Integrated I
course, wishing these features were more apparent in her Algebra I textbook. She
believes that all students are good at some mathematical content strand, and therefore, the
integration of multiple mathematical content strands in the Integrated I textbook provides
all Integrated I students an opportunity to be successful at some point during the course.
Additionally, she believes the small group work inherent to Investigations in the
Integrated I textbook works well for student exploration of mathematical ideas within the
contexts provided. Janet would like to see more activities in her Algebra I textbook to
engage students and would welcome the opportunity to use more small group work.
However, she worries about managing behavior problems, which commonly occur in her
Algebra I course when students are seated in groups, especially during teacher lecture.
Instructional Practices
Teacher actions do not always reflect stated orientations, but understanding who a
teacher is necessitates understanding what they do and how they view what they do. Just
as Molly, Connie, Larry, and Janet stated similar orientations, they have a common set of
instructional practices, which in some cases do not align with stated orientations.
Individual instructional practices do not always reflect the orientations stated by that
particular teacher either. In this section, I present instructional practices common to the
teachers, followed by a discussion of practices unique to individual teachers.
Shared instructional practices.

During classroom observations, the lesson

structure of the Algebra I classes and Integrated I classes was similar across teachers.
While some of the specifics within each lesson component may have been implemented
differently across teachers, there was much consistency in the organization of the lessons.
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All 4 teachers generally begin classes within each course with an introductory activity,
followed by the reading and discussing homework problems. In Algebra I, homework
review is followed by teacher presentation of mathematical content -- with or without
student verbal participation -- and students practicing problems similar to those presented
by the teacher. In Integrated I, the homework review is followed by the continuation of a
previously begun Investigation or the start of a new one. The degree to which students
participate during teacher lecture or work collaboratively vary by teacher.
Students in each of the teacher’s classes use graphing calculators in some manner,
although typically they were observed being used for computational purposes in Algebra
I and for investigating mathematics (e.g., viewing graphical displays) in Integrated I.
Stated teacher orientations support the use of calculators as a tool for student learning,
but there was no consensus about specific ways to do this. Instead, the case study
teachers suggested that calculators can help students overcome mathematical
deficiencies. Student use of calculators during observed lessons tended to be for the sole
purpose of completing mathematical exercises in the textbook for each course.
Observed teacher questioning in Algebra I tended to gauge student processes for
solving mathematics problems or was a method for obtaining answers to problems
students had worked. In Integrated I, observed teacher use of questions was divided
among those that aided student reflection and extended their learning and those that
redirected a student question to another student.
All 4 teachers supplement mathematics content from a source other than the
textbook for a given course. In limited fashion, they supplement Algebra I content with
activities from Integrated I or with content similar to that on the state assessment. In
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Integrated I, the teachers supplement skill practice when they deem it necessary, which
aligns with either their views on what students need to be able to do mathematically or
the necessity to prepare students for state assessments.
Molly, the authoritarian. Molly has high expectations for all of her students. She
believes that her Algebra I students should enter the course with the prerequisite
knowledge to be successful and expresses her frustration when this does not occur. When
she feels students are not prepared, she alters her teaching schedule to take time to review
mathematics content with which she believes her students need more practice. Her
expectations grow as the year progresses, and she tries to gauge the extent to which she
can transfer control of student learning to the students. In both courses, she manages the
content focus and direction of every lesson with questioning, expecting all of her students
to be alert participants in their learning at all times.
Connie, the aware. Connie is aware of the constant struggle she faces between
what to tell students and what to let them discover on their own, using teacher lecture as
her primary mode of instruction in Algebra I and one-half lecture, one-half group work in
Integrated I. Prior to students beginning an Integrated I Investigation, she often tells them
what they should find ahead of time. Similarly, she often summarizes for them what they
should have found once they finish. In addition, the focus of her questioning in both
courses was typically observed be on procedures students used to solve problems,
although she also used questions to redirect a student question to another student.
Larry, the unapologetic. Larry recognizes that his stated orientations are not
always reflected during instruction and makes no apologies for the inconsistencies. His
lesson structure is fairly standard in each course: Larry shows examples, provides
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solutions, and students practice problems in Algebra I. In Integrated I, students work on
exercises, Larry provides guidance, and students arrive at solutions. He acknowledges
that if he had the time and was not expected to teach three courses with different
instructional styles, he might do a better job of aligning his instruction with his
orientations. He is not optimistic about administrative changes necessary to make that
happen, and therefore, plans to continue his current practice in each course.
Janet, the organized. Janet’s classes are observably the most structured of the 4
teachers. She uses PowerPoint slides, opening activities, and a student agenda to keep
herself and her students on task. She controls the length of the instructional segments of
each lesson with a timer set to play music when the allotted time has passed.
Additionally, mathematical content her students study is organized in a note-taking guide
in Algebra I and in a toolkit in Integrated I. Janet does not review prerequisite content for
her courses unless it is contained in one of the textbooks, and she uses her experience
teaching the courses as her guide for knowing how best to handle situations where her
students struggle and need extra practice.
Outside Influences
Teachers often have to negotiate their idealized version of teaching and learning
with the expectations of others. Molly, Connie, Larry, and Janet are no exception and
have to adjust what they would like to do in their classrooms with perceived testing
pressures and time constraints. Each teacher indicates feeling pressure associated with
mandated state assessments, although the reaction is manifested differently. Additionally,
each teacher’s instructional planning time is limited and typically a factor of
administrative assignments.

175

Molly, inhibited by the test. Molly expresses frustration with instructional changes
necessary to prepare her students for state assessments. In Algebra I, she supplements
with application problems reflecting what she believes is the presentation style of items
on the test. Additional class time is spent reviewing and re-teaching mathematics content
unfamiliar to students but presented in previous courses. Together, these diversions
prevent her from having the time to teach ideas she believes would better prepare her
students for Algebra II. In Integrated I, Molly supplements daily with algebra content
emphasized on the state assessment. She would prefer not to supplement in this course
and wonders how her students’ learning would be different if she eliminated this extra
practice.
Molly suggests that meetings held before and after school limit the time she has to
plan for teaching. She does not feel she has enough time to plan for Integrated I and often
feels rushed in the morning before classes start trying to ensure that she has worked out
all of the student problems and has all of the necessary data in her calculator.
Collaboration time occurs within departments and within learning teams at
Molly’s school; however, Molly tends to plan for her courses independently. Planning on
her own for Integrated I was necessary for the first couple of years as she was the only
teacher in her school instructing the course. The 2007-08 school year was the first year
Molly taught Integrated I with other teachers. The others are first-year teachers of
Integrated I and most collaboration time is spent with Molly helping them learn about the
course in a general sense, rather than examining and planning for particular lessons.
Connie, constrained by time. Connie and Molly hold to a district-developed
pacing guides created for each course outlining what and when mathematics content
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needs to be taught. Connie feels the content outlined in the pacing guide -- primarily what
is tested on the state assessments -- takes precedence over ideas that would be of more
interest to students or extend student learning of a mathematical idea. In Integrated I, the
pacing of the content forces her to eliminate portions of the textbook she does not feel are
necessary as a means of ensuring instruction of content that needs to be covered.
Time spent in meetings and workshops limits the amount of time Connie has to
plan for instruction and work with students outside of class. The recent addition of
special needs students to her Integrated I course has her involved in more meetings than
she previously attended. Connie feels the time spent in meetings takes away from the
time she has to spend with students addressing their immediate mathematical learning
needs.
Being the only Algebra I teacher in her school, Connie plans for the course in
isolation. However, she plans with and relies heavily on the knowledge and experience of
other Integrated I teachers in her school when planning for her Integrated I course. Often
she will use worksheets or implement lessons that others developed, relying on their
understanding of how the course needs to be taught.
Larry, held back by assignment. Larry is extremely dissatisfied with the
administrative assignment of courses to teachers. He is adamant that teachers should not
teach both integrated and subject-specific courses during the same year because doing so
diminishes the level at which either is taught well due to the time and effort it takes to
plan. He admits that planning for Algebra I, using the textbook as written, does not take
much time; however, Larry’s views hold that Algebra I should be taught through
activities that develop the big ideas in algebra and not through teacher lecture of one

177

algebra topic a day. He acknowledges that altering the Algebra I textbook in a manner for
which it was not written requires time he does not have. The time needed to plan for
questioning and working homework for Integrated I takes a great deal of time as well,
and Larry feels planning in this manner for both courses cannot happen simultaneously.
Departmental planning time was cut during the 2007-08 school year, and Larry
misses the time he used to have collaborating with other mathematics teachers.
Collaboration with other mathematics teachers has been replaced with collaboration time
within “houses,” where teachers with various content foci meet. Larry describes the
teachers in his house as non-mathematically-minded and is frustrated with the amount of
wasted time he feels is devoted to discussing mathematics with individuals who do not
understand why mathematics is important.
Larry has a teacher-developed pacing guide he is expected to follow for his
courses. Additionally, there is a state assessment that his students take at the end of the
year; however, unlike in the district in which Molly and Connie work, this assessment
does not determine if students pass the course or are promoted to the next grade. Despite
the lower stakes associated with this test, Larry worries that poor student performance
will reflect negatively on his ability as a teacher. Administrator-dictated time allotted to
improve student scores on the state assessment reduces class time Larry would spend on
other mathematics content.
The addition of special needs students to Larry’s classes during the 2007-08
school year has caused him to struggle with how best to utilize class time. He believes
that the special needs students need more individual time with the teacher to understand
the mathematics of a lesson; however, he struggles with balancing the time they need
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with time that might be beneficial for extending the knowledge of other students, perhaps
helping them achieve higher scores on the state assessment.
Janet, bogged down by paperwork. Janet’s largest expressed frustration is
administrative expectations that keep her from being able to focus on student learning.
Time spent in meetings, filling out paperwork, and logging calls to parents all subtract
from the time Janet has to plan for her classes. While she has many materials from
previous years that she uses to prepare for her courses, she still feels she would prepare
differently for them (e.g., incorporate more activities in Algebra I) if she did not feel so
much of her time was taken away from her.
Testing pressures do not seem to concern Janet. However, she does feel bounded
by the pacing guide and administrative expectations that she teach all of the content in
her Algebra I textbook. In Integrated I, she feels this pressure to a lesser degree.
Teacher Sense of Self
Teachers’ identity, their sense of self, is represented by what they do and who
they say they are. Each of the case study teachers has his or her own unique sense of self
that is reflected in and by his or her orientations, instruction, and outside influences. In
this section, I present each teacher’s sense of self as rooted in a defining trait.
Molly, in independence. Molly is an independent teacher with explicit views
about teaching and learning. She believes herself to be flexible and adaptive, making
changes during instruction as necessary and taking time “in the moment” to take a
mathematical idea further is she feels it will benefit students’ learning. If success is
defined as student performance on state assessments, then Molly has proven herself to be
a successful teacher of mathematics, as her students consistently perform well.
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Connie, in transitioning. Connie is “old school” and resistant to change, although
capable of it. She admits to the struggles she faces as a teacher and is working to
transition practices in both courses to reflect those she has witnessed to benefit student
learning. If success as a teacher is defined by being receptive to students’ learning needs,
then Connie is successful, as she makes herself available to her students at all hours
outside of class and utilizes instructional practices and mathematical content during class
that she believes align with how and what they want to be taught.
Larry, in confidence. Larry is opinionated and vocal about his beliefs regarding
mathematics teaching and learning. He is unafraid to tell administration when he does not
agree with their policies and works to provide solutions for perceived scheduling
problems. At the same time, Larry does not take himself too seriously, freely admitting
that he is not a good mathematician. Additionally, he admits when he makes
mathematical errors while teaching and that his students sometimes know more than he
does. If success as a teacher is defined by caring for your students, then Larry is a
success, as he attempts to meet both the emotional and educational needs of his students.
Janet, in reflection. Janet is reflective about her practice, developing instructional
plans she feels will help her students learn more mathematics at a deeper level (e.g., new
assessment practices). Part of her reflective practice involves consideration of what others
see in her classroom and how they view her as a teacher. If success as a teacher is defined
as providing opportunities for all students to learn, then Janet is a success, as she strives
to ensure that all students are involved in some way in their own learning.
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Summary
The case study teachers have professional identities shaped by their own
orientations, the expectations placed on them by others, and the practices they use during
instruction. Context plays an important factor in their identity formation as expectations
for testing and the teaching of divergent courses utilizing mathematics textbooks with
different instructional designs is reflected in each case. Each teacher expressed
experiencing a shift in their orientations based on their instruction of Integrated I classes
using the Integrated I textbook, although the extent to which their modified orientations
are reflected in practice varies. Typically, the changes observed in Algebra I classes are
small, with the teachers following the structure of their Algebra I textbook due to a
perceived lack of time to adjust instruction to align with their orientations.
Teachers use instructional practices they believe to be beneficial to student
learning when they have support in implementing them. The ways that they view the
courses they teach reflect their views of the textbooks for the courses. Subsequently,
when the orientation of a textbook does not align with the teachers’ stated orientations,
they are able to put their orientations aside and teach in a manner similar to that indicated
in the textbook.
Descriptive Analysis of Data from the Entire Sample
An analysis of data from interviews, classroom observations, and teacher surveys
was used to describe teacher orientations to teaching and learning, teacher orientations to
the textbooks used for their Algebra I and Integrated I courses, and instructional
approaches across courses. In this section, I use the entire data set to convey factors that
influence the enactment of instruction in two mathematics classes with different
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instructional designs by the same teacher. Additionally, I categorize each of the 10
teachers according to their orientations to teaching and learning and examine the
relationship between these orientations and the teaching approach in each of the courses.
The analysis presented in this section was conducted after the descriptions of the
orientations and instructional actions of the 4 case study teachers were developed to
provide additional insight regarding the research questions. Additionally, data from the
entire group of 10 teachers teaching Algebra I and Integrated I during the same school
day were examined for inconsistencies -- that is, instances where individual teachers
deviated from the majority of the sample.
Orientations to Teaching and Learning
Information regarding orientations to teaching and learning of the sample of 10
study teachers is drawn from Initial Teacher Survey (ITS) responses and suggests that the
ways in which these teachers view the teaching and learning of mathematics varies in
substantial ways. In this section, I discuss the classification of teachers in regards to their
orientations as suggested by the ITS responses.
Appendix H contains teacher’s responses to 22 items included on the ITS. These
items relate to teachers’ orientations, including teacher actions reflective of their
orientations to teaching and learning. Each item is classified according to the emphasis:
Students; Teacher; Mathematics; or Mathematical Tools. Additionally, highlighted items
are those that when responded to positively reflect a conceptual orientation as defined by
Thompson, et al. (1994) or reflect the instructional dimensions that work together to
establish a classroom community that promotes mathematical understanding as outlined
by Hiebert, et al. (1997). Unshaded items when responded to positively reflect a
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procedural orientation as defined by Thompson, et al. or reflect “typical” U.S. classroom
instruction as outlined by Stigler & Hiebert (1999).
Eleven of the 22 statements are shaded, reflecting what I refer to as a conceptual
orientation to teaching and learning, and 10 of the 22 statements are unshaded, reflecting
what I refer to as a procedural orientation to teaching and learning. In addition, one item
-- “Every student in my room should feel that mathematics is something he/she can do” -was categorized as “neutral.”
Based on responses to the 21 items in Appendix H, teachers were categorized in
one of three ways: conceptually oriented; moderately conceptually oriented; and
moderately procedurally oriented. Appendix I contains a detailed description of how the
classifications were formed. In the subsections that follow, I describe the defining
characteristics of teachers within each group.
Conceptually Oriented – Sharing Control
Three teachers (Teachers 1, 4, and 6) were classified as conceptually oriented
(CO). These teachers’ orientations strongly support methods of instruction that promote
student sharing of mathematical ideas. For them, students develop mathematical
understanding when they are active participants in their learning, working together to
explore mathematical ideas. These teachers purport to allow students some control over
their own learning, suggesting that students do not need their teachers to show them the
steps involved in solving mathematical problems. Therefore, for these teachers, lecture is
not an essential part of classroom instruction. Although CO teachers believe in the
importance of basic skills, they do not suggest that the use of calculators inhibits the
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development of these skills. In fact, they view calculators as a useful tool during student
exploration of mathematical concepts.
Moderately Conceptually Oriented – Following the Rules
Three teachers (Teachers 3, 5, and 7) were classified as moderately conceptually
oriented (MCO). Like the set of conceptually oriented teachers, these teachers’
orientations strongly support methods of instruction that promote student sharing of
mathematical ideas. These methods include student investigation of mathematical ideas
in groups and the use of technology for mathematical exploration.
The main difference between this group and the CO teachers is their orientation
towards skills and procedures. These teachers believe that knowing and being able to use
mathematical procedures are fundamental to student learning and their ability to solve
problems. However, these teachers do not suggest that student development of
mathematical procedures is more important than the development of mathematical
concepts. Instead, they believe that student development of mathematical skills and
procedures is as important as the concepts students develop through collaborative
exploration.
Moderately Procedurally Oriented – Focus on Fundamentals
Four teachers (Teachers 2, 8, 9, and 10) were classified as moderately
procedurally oriented (MPO). Although these teachers also claim that students benefit
from learning from one another, they do not believe that collaborative student
investigation of mathematics is the optimal method for student learning. Instead, they
suggest that students learn mathematics best when the teacher demonstrates concepts and
methods and then provides students opportunities for practice and reinforcement.
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Additionally, these teachers emphasize the importance of student knowledge of basic
skills in order to solve problems, suggesting that a lack of a foundational set of
mathematical ideas inhibits students’ abilities to solve mathematics problems. They
believe that technology can contribute to deficiencies in student mathematical knowledge
by preventing them from developing core mathematical ideas and skills.
None of the 10 teachers presented here reported orientations that would place
them in a strictly “procedurally oriented” category, which is defined in the classification
system by an emphasis on individual student learning and an indication that learning
mathematical skills and procedures is more highly valued than developing conceptual
understanding of mathematics. The fact that none of the 10 teachers fit into this category
may be reflective of the nature of the orientation statements to which the teachers
responded. These items tend to reflect procedural practices negatively, which may have
discouraged teachers from responding affirmatively to these items.
Orientations to Algebra I and Integrated I Textbooks
Information on the sample of 10 study teachers regarding orientations to their
textbooks is drawn from questions 5, 7, and 10 on both the Core-Plus and Algebra I
portions of the Midcourse Teacher Survey (MTS). Responses suggest that the ways in
which teachers in the study view the district-adopted textbook for each course align to a
moderate extent with their stated orientations to teaching and learning and do not vary
significantly from one another. For example, Teacher 2 was classified as having a
moderately procedural orientation and indicated on the MTS that she valued the districtadopted Algebra I textbook, which is procedurally oriented, as Very Good (5 on a 5-point
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scale). Additionally, she valued her district-adopted Integrated I textbook, which is
conceptually oriented, as Fair (3 on a 5-point scale).
MTS responses to questions related to teachers’ orientations to their textbooks,
including textbook ratings, perceived strengths and weaknesses, and level of
preparedness to teach from the textbooks suggest that, in general, the 10 teachers like
both of their district-adopted textbooks and feel prepared to teach from them. For
example, 8 of the 10 teachers rated their district-adopted Algebra I textbook as Good or
Very Good (4 or 5 on a 5-point scale) and 7 of 10 teachers rated their district-adopted
Integrated I textbook as Good or Very Good (4 or 5 on a 5-point scale). However, there
were some differences across teacher orientation groups.
CO and MCO Teachers’ Orientations to Textbooks
The CO and MCO teachers rated the quality of their Integrated I textbooks as high
or higher than their Algebra I textbooks (see Table 4.1 for teacher ratings of the quality of
both textbooks). In general, they indicated that a positive feature of the Integrated I
textbook is a focus on problem solving. These teachers perceived the negatives of the
Integrated I textbook to be the high reading level, lack of skill practice, and the
unlikelihood of parents being able to help students with mathematics at home (see Table
4.2 for a summary of commonly perceived strengths and weaknesses of both textbooks).
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Table 4. 1
Teacher Ratings of the Quality of Their Textbooks

Teacher Number

Orientation
Classification

1

Teacher Rating of Textbook
Int I

Alg I

CO

Good

Good

2

MPO

Fair

Very Good

3

MCO

Good

Good

4

CO

Good

Good

5

MCO

Very Good

Fair

6

CO

Fair

Poor

7

MCO

Very Good

Good

8

MPO

Very Poor

Very Good

9

MPO

Good

Very Good

10

MPO

Good

Very Good

Note. CO = conceptual orientation; MCO = moderate conceptual orientation; MPO =
moderate procedural orientation
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Table 4. 2
Commonly Reported Teacher Perceived Strengths and Weaknesses of Textbooks

Alg I

Int I

Strengths

Weaknesses

examples

not enough problem solvinga

practice problems

lack of contextual problemsa

skill oriented

length

real-world problems

high reading level

focus on understanding

not enough skill practice

encourages student thinking

not enough examples

Note. a = weakness to the Algebra I textbooks only indicated by CO and MCO teachers.
CO and MCO teachers generally viewed their Algebra I textbooks favorably,
though not as favorably as their Integrated I textbook. In general, they indicated that the
positive aspects of their Algebra I textbooks are the quantity and quality of examples and
exercises related to skill practice, quality of the teacher resources, and readability of the
textbook. These teachers would like to have some of the strengths of their Integrated I
textbook incorporated into their Algebra I textbook, including activities and contextual
problems that help students develop a deeper understanding of mathematics. Only one
CO teacher rated her Algebra I textbook unfavorably, claiming that it was “boring” and
not a good fit for learning disabled students.
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MPO Teachers’ Orientations to Textbooks
The MPO teachers consistently rated the quality of their Algebra I textbooks more
favorably than the quality of their Integrated I textbooks. The strengths and weaknesses
they perceived in the Integrated I textbooks were similar to the CO and MCO teachers.
More specifically, they saw the strengths of the Integrated I textbook to be the inclusion
of exercises that serve as application to the real world and viewed the lack of skill
practice and high reading level to be negative aspects of the Integrated I textbook.
The MPO teachers viewed the exercises within their Algebra I textbooks to be
plentiful and easy to follow and did not join the other teachers in complaining about the
lack of application problems. One teacher complained about the excessive length of
Algebra I textbook chapters and accompanying assessments. However, three of the four
MPO teachers stated that there were no weaknesses, with one claiming, “It is the best text
I have ever seen.”
Level of Teacher Preparedness to Teach from Their Textbooks
Based on responses to items on the MTS, most of the 10 teachers indicated they
are prepared to use the textbooks from which they teach (see Table 4.3 for the teachers’
stated level of preparedness to teach from each textbook). However, their level of
preparedness does not appear to influence their rating of the quality of the textbooks. For
example, one CO teacher felt somewhat unprepared to teach from his Integrated I
textbook, which he viewed more favorably than the Algebra I textbook. This same
teacher felt better prepared to teach from the Algebra I textbook. Two MPO teachers who
rated both textbooks favorably claimed to be very prepared to teach from their Integrated
I textbooks, with one of these teachers claiming to be more prepared to teach from her
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Integrated I textbook than her Algebra I textbook. The other MPO teacher claiming to be
very prepared to teach from the Integrated I textbook was the only teacher to rate it
unfavorably -- as Very Poor.
Table 4. 3
Teacher Level of Preparedness to Teach from Both District-Adopted Textbooks
Teacher Number

Int I

Alg I

1

Somewhat Prepared

Very Prepared

2

Somewhat Prepared

Very Prepared

3

Somewhat Prepared

Very Prepared

4

Somewhat Unprepared

Somewhat Prepared

5

Very Prepared

Very Prepared

6

Very Prepared

Very Prepared

7

Very Prepared

Very Prepared

8

Very Prepared

Very Prepared

9

Somewhat Prepared

Very Prepared

10

Very Prepared

Somewhat Prepared

Overall, the 10 teachers claimed to like their district-adopted textbooks and
indicated feeling prepared to teach from them. CO and MCO teachers tend to view their
Integrated I textbooks more favorably than their Algebra I textbooks, with the strengths
of one mirroring the limitations of the other. The MPO teachers tend to view their
Algebra I textbooks more favorably than their Integrated I textbooks, seeing similar
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strengths and weakness in the Integrated I textbooks as the other teachers but little to no
weakness in their Algebra I textbooks.
Instructional Practices
Information regarding the 10 study teachers’ instructional practices is drawn from
MTS responses and classroom observation data. This data suggest that the ways in which
these teachers view the teaching and learning of mathematics is not consistently reflected
in their instruction. That is, no matter their orientations to teaching and learning, the
teachers claimed to sometimes utilize and were observed implementing practices that
contradicted their stated views.
Appendixes J and K contain responses to survey items regarding teacher and
student actions during instruction and classroom observation data regarding instructional
strategies used by the teachers. Both tables are organized by course and by conceptual
orientation. The discussion in this section will center around three areas: stated teacher
and student actions; mode of instruction when learning new content; and additional
observed instructional strategies.
Stated Teacher and Student Actions
The data for stated teacher and student actions comes from questions 13 and 14 on
both the Core-Plus and Algebra I portions of the MTS. CO and MCO teachers’ stated
orientations strongly support methods of instruction that promote student sharing of
mathematical ideas, including students working together to investigate mathematics.
Although MPO teachers also agree that students learn from one another, they suggest that
students learn best when their teacher presents mathematical ideas to them. MTS data
suggest that these differences among orientation groups would not likely be observable
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during Integrated I classes, where, on average, the teachers claim to do some formal
presentation of content to their students. In Algebra I classes, all teachers claim to lecture
often to all of the time, and while they report lecturing less in Integrated I than in Algebra
I, no teacher claimed to never use formal presentation of mathematics content as a mode
of instruction.
In regard to the question about students learning from one another, all of the
teachers claimed that their students worked in groups at some time in both courses,
although this practice was reported to occur more frequently in Integrated I than in
Algebra I. All CO teachers reported using groups all of the time during Integrated I and
some of the time to all of the time in Algebra I. Teachers were not asked to report when
group work occurred; therefore, no relationship can be drawn between student work in
groups and student investigation of mathematics.
All 10 teachers’ stated orientations hold that students benefit from seeing multiple
ways to solve a problem and that having students share their mathematical ideas with
others is beneficial to their learning. The MTS responses to the two items related to this
issue suggest that these teachers’ students are asked to justify responses and share
alternate solution methods more often in Integrated I (4.5 and 4.1 on a 5-point scale,
respectively) than Algebra I (3.8 and 3.7 on a 5-point scale, respectively). These practices
were reported to be used more often in Integrated I classes by CO teachers (5 and 4.67 on
a 5-point scale, respectively) and more often in Algebra I classes by MPO teachers (4.25
and 4 on a 5-point scale, respectively), although the differences among orientation groups
are minimal.

192

On the MTS item concerning formal presentations of mathematics content by
students, the teachers indicated this practice occurs more often in Integrated I (2.9 on a 5point scale) than in Algebra I (1.9 on a 5-point scale). However, CO teachers (3.67 in
Integrated I and 2.9 in Algebra I on a 5-point scale) are more likely to have their students
make presentations than MCO teachers (3 in Integrated I and 2 in Algebra I on a 5-point
scale), who are more likely to have their students make them than MPO teachers (2.25 in
Integrated I and 1.5 in Algebra I on a 5-point scale).
Regarding the MTS item about mathematical procedures, the teachers reported
that their students are more likely to practice routine skills and perform computations in
Algebra I (4.4 on a 5-point scale) than in Integrated I (3.1 on a 5-point scale). On
average, the teachers reported having their students practice skills and procedures some
of the time in Integrated I, with MPO teachers (3.5 on a 5-point scale) more likely than
MCO teachers (3.33 on a 5-point scale) to have students spend time during Integrated I
practicing routine skills and procedures, followed by CO teachers (3 on a 5-point scale).
In Algebra I, MCO teachers -- whose stated orientations reflected an emphasis on
students being able to perform procedures -- were more likely than any other group to
have their students practice routine skills or computations (4.67 on a 5-point scale).
Whereas teachers reported their students practicing skills and procedures more
often in Algebra I than in Integrated I, the opposite was true when technology was
involved. Teachers claimed to use calculators more often in Integrated I to learn or
practice skills (4.9 on a 5-point scale) than in Algebra I (3.9 on a 5-point scale).
Development of conceptual understanding was rated the next most frequent use of
calculators (4.8 in Integrated I and 3.7 in Algebra I on a 5-point scale), followed by their
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use as a data analysis tool (4.8 in Integrated I and 3.1 in Algebra I on a 5-point scale). All
but one teacher reported using calculators all of the time in Integrated I to learn or
practice skills and only one teacher indicated never using them in Algebra I to learn or
practice skills. Interestingly, this last teacher reported using calculators for skill practice,
developing conceptual understanding, and data analysis all the time in Integrated I and
never in Algebra I.
Overall, teachers reported having their students use calculators more often in
Integrated I, although they indicated using them frequently in Algebra I. The main
differences across orientation groups are reflected in responses indicating CO and MCO
teachers had students use calculators more often to develop conceptual understanding and
for data analysis than MPO teachers.
In summary, data suggest that the 10 teachers lecture more than their orientations
indicate. In contrast, student sharing -- which was positively viewed by all teachers in
their stated orientations -- was fairly evenly represented across teachers and across
courses. Teacher use of student groups was also fairly consistent with stated beliefs.
Student calculator use, although reported to occur more often during Integrated I classes,
emphasized skills and procedures. Practicing skills and procedures apart from technology
occurred more often in Algebra I and was most likely to be emphasized by MCO
teachers.
Mode of Instruction When Learning New Content
In total, 33 Algebra I lessons and 33 Integrated I lessons were observed (see Table
4.4 for a summary of lesson foci observed across courses). Of the 33 observed Algebra I
lessons, 18 lessons focused on new mathematics content. In 17 of these 18 lessons, the

194

teacher directed the learning of the new content from the front of the classroom (see
Table 4.5 for a summary of the primary mode of instruction across courses during lessons
which focused on new mathematics content). In one of these lessons, the content was not
learned through lecture. Instead, the teacher primarily moved around the classroom
interacting with students while they worked on developing an understanding of new
mathematics content from their textbooks. This work was accompanied by teacherfacilitated discussion of student work, which, together with student group work,
represents an instructional mode different from the one typically used by other teachers
during Algebra I classes. Surprisingly, the divergent teacher -- the one using conceptually
oriented practices during Algebra I -- was classified as MPO based on responses to the
ITS.
Table 4. 4
Number of Lessons Focusing on New Content or Review of Prior Content Across Courses
New Content

Review

Total

Alg I

18

15

33

Int I

19

14

33

Total

37

29

66

Of the 33 observed Integrated I lessons, 19 lessons focused on new mathematics
content. In 16 of these 19 lessons, the teacher primarily moved around the classroom
interacting with students while they worked on developing an understanding of new
mathematics content from their textbooks. In three of the lessons, the primary mode of
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instruction was teacher lecture. Incidentally, one of the teachers who presented
mathematics content to students in Integrated I was classified as CO. The other two
teachers presenting lecture during Integrated I were classified as MCO.
Table 4. 5
Number of Lessons Focusing on New Content with a Particular Instructional Mode
Across Courses
Number of teacherdirected lessons

Number of student
group-centered
lessons

Alg I

17

1

Int I

3

16

Total

20

17

Additional Observed Instructional Strategies
Analysis of classroom observation data from the Classroom Analysis Tool (CAT)
suggest three instructional strategies teachers were using with great variability: small
group work; graphing calculators; and methods of questioning. In the MTS and in
interviews, teachers reported using open-ended questioning routinely in their Integrated I
classes. They also indicated having their students work in groups and use calculators as a
learning tool in both courses, although more frequently during Integrated I than in
Algebra I. Data in Appendix L summarize general use of group work, graphing
calculators, and questioning techniques in each course for each teacher across the
observations.
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As indicated by the data in Appendix L, teacher use of small group work was
observed more often in Integrated I classes than in Algebra I classes. In fact, only one
teacher (a CO teacher) was observed to use small groups in both courses. The other CO
and MCO teachers typically had students work individually during Algebra I and in small
groups during Integrated I. The two teachers that were not observed using small groups in
Integrated I were classified as MPO.
Use of groups is not specific to one classification groups’ stated orientations, as
all teachers believe students benefit from working together. However, use of groups is
inherent to teaching and learning from the Integrated I textbook, as the teacher materials
outline specific suggestions for engaging groups of students in investigations as part of
the lesson. The Algebra I textbook authors typically make general remarks in the front
section of the Teacher’s Edition regarding the benefits of students working together;
however, group work is not indicated for use in every section of the textbook as they are
for Investigations in the Integrated I textbook.
Observed graphing calculator use by students was more prevalent during
Integrated I classes than during Algebra I classes and was observed being used for
different purposes across courses. Two of the 10 teachers were not observed to have their
students use calculators in their Algebra I classes. During observations of the other eight
teachers’ Algebra I classes, graphing calculators were present, but their use was typically
for computational purposes, which suit the exercises generally found in the Algebra I
textbooks. In contrast, graphing calculator use was observed during all 33 observations of
Integrated I classes. Although their direct use could not always be deduced, they were
typically used during the Investigations portions of the textbook, which lend themselves
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to using graphing calculators as a tool for exploring mathematics. Therefore, data suggest
that calculator use by students in these courses aligned with textbook author expectations.
Calculator use could not be attributed to or predicted by teacher orientation
groups. One of the two teachers whose students did not use a calculator in Algebra I was
classified as CO and the other as MPO. Incidentally, the teacher who was observed using
the graphing calculator in Integrated I for data analysis purposes was MPO.
Teachers’ use of questioning varied more than other instructional strategies
coded. The study 10 teachers can be classified into three informative groups based on
their observed use of questioning: varied across courses; low-level in both courses; and
high-level in both courses. Varied across courses reflects an observed tendency for
teachers to use low-level questioning during Algebra I lessons and high-level questioning
during Integrated I classes. Low-level questioning and high-level questioning refer to the
level of cognitive demand of the questions being asked and are tied to a particular
orientation. Teachers reported to typically use lower-level questions were observed using
questions to obtain answers or procedures used to solve a problem. These types of
questions are related to a procedural orientation. Teachers reported to typically use
higher-level questions were observed using questions to obtain student reasoning or help
students develop a deeper understanding of mathematics. These types of questions are
related to a conceptual orientation.
Four teachers (Teachers 1, 4, 5, and 6) varied their use of questioning across
courses. Typically, the questions asked by these teachers in Algebra I were for the
purpose of gathering student solutions to or procedures for solving problems. In
Integrated I, the questioning was generally at a higher cognitive level, used in some
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manner to extend student learning (see, for example, the description of Molly’s
questioning in the case descriptions).
Six teachers used questioning in a similar fashion in both their Algebra I classes
and Integrated I classes. In four of these cases (Teachers 2, 3, 9, and 10), low-level
questioning aimed at obtaining solutions or procedures for solving problems was used in
both courses (see, for example, the description of Connie’s questioning in the case
descriptions). The exception was Teacher 10, who was not observed questioning her
students in any way during Integrated I. Incidentally, she believes that her Integrated I
students are advanced enough to not need her assistance during group work. Therefore,
she does not circulate among them as they work. Although she did not typically question
her students, they were regularly observed questioning each other to help develop and
extend their own and each other’s learning. In the other two cases (Teachers 7 and 8), the
teachers used higher-level questions to help develop and extend student learning in both
courses.
The classification of teachers by mode of questioning -- varied use of questioning,
low-level questioning, and high-level questioning -- does not align with the classification
of teachers by orientations to teaching and learning. Of the two teachers observed to use
high-level questioning in both courses, one was MCO and the other was MPO. The other
three MPO teachers were observed to use low-level questioning in both courses. All CO
teachers varied the level of questioning across courses.
Teachers 9 and 10, who were classified as MPO, were most likely to have their
students work individually in both courses, not use the calculator as intended by the
textbook authors, and ask low-level questions of their students. In contrast, a third MPO
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teacher, Teacher 8, used small groups during instruction and technology when called for
by the textbook authors and was one of two teachers observed using higher-level
questioning in both courses. Uses of particular instructional strategies do not appear to
distinguish the other teachers by orientations.
Summary
Classroom observation data suggest that teachers tend to use the textbooks in a
manner consistent with textbook author’s written or implied expectations. That is, in
Algebra I, teachers tend to lecture, have students work individually, use calculators to
solve procedural problems, and ask questions to obtain student solutions or procedures
for solving problems. In contrast, in Integrated I, teachers tend to have students explore
mathematics in small groups and regularly have students use graphing calculators to
investigate mathematical ideas. The instructional strategy that does not reflect faithful use
of the textbooks is teacher questioning, as only one-half of the teachers were observed
asking questions that aided in developing students’ understanding of the mathematics at
hand during Integrated I lessons.
Teacher Use of Algebra I and Integrated I Textbooks
Information regarding the 10 study teachers’ coverage of content contained in
their textbooks is drawn from records of textbook use (TOCs) and classroom observation
data. In general, there is a mismatch between the percentage of content teachers reported
teaching from their textbooks and their stated orientations; however, the content that is
taught and the presentation of the content taught from the textbook typically do reflect
teacher stated orientations.
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Table 4.6 contains TOC data indicating that the 10 teachers taught between 42%
and 81% of the content in their Integrated I textbooks and between 54% and 73% of the
content in their Algebra I textbooks. The mean percentage for Algebra I is greater than
that for Integrated I, suggesting that, in general, these teachers taught a larger percentage
of the content in their Algebra I textbooks than their Integrated I textbooks. Notice that
only three of 10 teachers reported to teach a larger percentage of the content in their
Integrated I textbooks than in their Algebra I textbooks. Incidentally, these three teachers
(Teachers 5, 6, and 9) were classified into different orientation groups. That is, one was
classified as CO, one as MCO, and one as MPO.
Table 4. 6
Teacher-Reported Percentage of Content from Textbook Taught
Teacher

Int I

Alg I

1

42.9%

57.7%

2

41.6%

57.7%

3

35.1%

63.1%

4

63.6%

64.7%

5

74.0%

58.1%

6

64.9%

57.4%

7

49.4%

53.7%

8

70.1%

72.8%

9

80.5%

64.8%

10

48.1%

60.0%

Mean

57.0%

61.1%
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Figure 5 is a representation of where the content reportedly taught from the
textbook is located within each textbook. For each textbook, a cell representing each
section of the given textbook was created, shaded black if the content from that section
was taught from the textbook, and left white if the content was not taught from the
textbook.
The data reflected in these graphs suggest that teachers do not teach the sections
of their textbook sequentially. That is, content not taught from the textbook is not all
located at the end of the textbook, but rather sections within a chapter or Investigations
within a Lesson are omitted by teachers as each course progresses.
The ratings from classroom observations indicating the alignment of the
mathematics content with that in the textbooks (content fidelity) and the alignment of the
presentation of the mathematics content of the lesson with that indicated in the textbook
(presentation fidelity) provide additional insight into teachers’ use their textbooks. Table
4.7 and Table 4.8 present the average content and presentation fidelity ratings by
orientation group and for all 10 teachers. Of the 33 observed Algebra I lessons and the 33
observed Integrated I lessons, the content of the Algebra I lessons received a higher
fidelity rating than the content of the Integrated I lessons. Although the difference was
slight, these results suggest that the mathematical content of the Algebra I lessons was
more closely aligned with the mathematical content in the Algebra I textbooks than the
content of the Integrated I lessons were aligned with the mathematics content of their
Integrated I textbook.
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Figure 5: Location of Content Taught Within Textbooks
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Table 4. 7
Average Content and Presentation Fidelity Ratings by Orientation Classification for All
Algebra I Lessons
CO

MCO

MPO

All

Number of lessons

11

10

12

33

Content rating

3.82

4.10

4.75

4.24

Presentation rating

3.09

3.50

3.33

3.30

Table 4. 8
Average Content and Presentation Fidelity Ratings by Orientation Classification for All
Integrated I Lessons
CO

MCO

MPO

All

Number of lessons

10

11

12

33

Content Rating

4.30

4.36

3.67

4.09

Presentation Rating

2.80

2.82

2.58

2.73

Presentation of the content in the Algebra I lessons also received a higher fidelity
rating than the presentation of the content in the Integrated I lessons. On average, no
more than a moderate degree of presentation fidelity was indicated for either set of
lessons, although there was more than one-half a rating point difference between the two
courses. These results indicate a greater fidelity of presentation of mathematical content
aligned to the textbook recommendations in Algebra I classes than in Integrated I classes.
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Nearly one-half of the observed lessons did not contain new mathematics content;
therefore, content and presentation fidelity ratings were also considered for only the class
periods in which new content was learned. Tables 4.9 and 4.10 present the average
content and presentation fidelity ratings for the lessons in which new content was learned
by orientation group and for all 10 teachers. The results still suggest greater content and
presentation fidelity in Algebra I than in Integrated I. Additionally, the increase in both
content and presentation ratings across courses suggests that lessons in which students do
not learn new content are not as closely aligned with the textbook as those lessons in
which students learn new content.

Table 4. 9
Average Content and Presentation Fidelity Ratings by Orientation Classification for
Algebra I Lessons Where New Mathematics Content Was Learned
CO

MCO

MPO

All

Number of lessons

4

7

7

18

Content Rating

4.50

4.29

4.71

4.5

Presentation Rating

3.25

3.71

3.71

3.61
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Table 4. 10
Average Content and Presentation Fidelity Ratings by Orientation Classification for
Integrated I Lessons Where New Mathematics Content Was Learned
CO

MCO

MPO

All

Number of lessons

5

10

4

19

Content Rating

4.60

4.50

3.50

4.32

Presentation Rating

3.40

2.90

3.50

3.16

One of the reasons for a higher presentation fidelity rating in Algebra I than
Integrated I may be the lack of specific direction in the Algebra I textbook regarding the
suggested mode of instruction to be used. That is, the textbook does not, for example,
dictate that the lesson should be teacher-directed or that students should work together in
groups. Therefore, any mode of instruction that carefully incorporated the lesson
components outlined in the Algebra I textbooks tended to be rated favorably.
With regard to orientation classifications, MPO teachers had the highest content
fidelity rating in Algebra I, meaning they were most likely to have the content of their
Algebra I lessons aligned with the content in their Algebra I textbooks. However, MCO
teachers had a slightly higher presentation fidelity rating than MPO teachers, indicating
that they were most likely to present the content in their Algebra I classes in a manner
aligned with the expectations of the Algebra I textbook authors. Removing lessons in
which new content was not taught, the results for content fidelity stayed the same, but
resulted in MPO and MCO teachers receiving about the same presentation fidelity
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ratings, making them equally likely to implement the Algebra I content in a manner
faithful to the expectations of the textbook authors.
Overall, in observed Integrated I lessons, CO and MCO teachers had higher
content and presentation fidelity ratings than MPO teachers, with MCO teachers
receiving the highest fidelity ratings. However, the results appear differently when only
the lessons in which new content was taught are considered. These results show CO
teachers with the highest content fidelity ratings, followed by MCO teachers, and finally
MPO teachers. In terms of presentation fidelity, MPO teachers received the highest
ratings. This result was unexpected and may be attributed to Teacher 8, whose ratings
differed from the other three MPO teachers.
The ways in which the teachers implement their textbooks appear to be related to
what they believe about mathematics teaching and learning. That is, in general, MPO
teachers are likely to implement their Algebra I textbooks more faithfully than the other
teachers and, with one exception, are less likely to implement their Integrated I textbooks
faithfully. In contrast, CO teachers are less likely to implement their Algebra I textbooks
faithfully than the other teachers and more likely to implement their Integrated I textbook
faithfully.
Discussion of Additional Influences on Instruction
Information regarding additional influences on instruction by the 10 study
teachers is drawn from responses to question 12 from the ITS and question 12 from both
portions of the MTS and is limited to the impact of state and standardized testing on
teacher practice. Appendixes M and N show responses to survey questions regarding the
impact of state and standardized testing on instruction. The responses suggest that there is
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at least a moderate impact on teacher instruction due to state assessment expectations.
The only teacher claiming that her state test did not extensively impact the content of her
mathematics courses claimed to place heavy emphasis on the preparation of students in
both courses for standardized tests. The inconsistencies in her responses may be
reflective of the use of the word “dictates” in the question regarding the impact of state
testing on course content. Therefore, while preparing students for the tests is an important
focus of instruction, she may not feel limited to teaching only that content on the test. The
other nine teachers claimed that the content of state assessments heavily impacted the
content of the courses they taught and that they placed a moderate to heavy emphasis on
preparing students for such assessments across courses.
All teachers reported emphasizing content included in their state tests during
instruction, with all but one teacher claiming that the content on state assessments heavily
influences the content in their courses. Consider the teachers in District A, who teach in a
state with a long history of high stakes assessments. The teachers report that the
Integrated I textbook is not aligned with the state curriculum or the content of the state
assessment, which causes them to supplement heavily with test content. This is reflected
in their reporting to teach only between 35% and 43% of the content in their Integrated I
textbook -- the lowest percentages reported by the teachers.
Teachers’ perceptions of their students’ ability levels may also be a factor in how
teachers use their textbooks. Janet (Teacher 5) who taught 58% of the content in her
Algebra I textbook, claimed her Algebra I students were “needy” and in need of continual
reinforcement. The percentage of this textbook she reported to teach reflected her need to
re-teach content at the beginning of the school year, supplementing with content from her
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Integrated I textbook. During an interview in year 2 of data collection, she indicated
concern over being behind the pacing guide and the pace of other teachers teaching the
same course. Her slower pace led her to teach less of the textbook than Larry (Teacher 4),
who taught at the same school as Janet.
Teachers within the same school do not necessarily share the same orientations.
For example, in District C, one teacher was classified as CO, one as MCO, and one as
MPO. Likewise, teachers within the same district or school did not always utilize similar
instructional strategies or use their textbooks in a similar fashion.
Discussion
As was the case with Molly, Connie, Larry, and Janet, overall data from the 10
study teachers suggests that they all share some commonalities regarding their
orientations to teaching and learning, but they do not agree in every aspect. They are
generally unanimous regarding liking and feeling prepared to use their Algebra I and
Integrated I textbooks. Although many use their textbooks as intended by the authors,
there are differences in their textbook use across courses. In this section, connections are
drawn across findings regarding teacher orientations, instructional approaches, and
textbook use.
Orientations
Teacher orientations to teaching, learning, and the textbooks they use vary across
teachers. As stated previously, all 10 teachers believe in the importance of students
learning from each other in groups; however, four teachers suggest that while group work
is important, teacher lecture is the best method for students to learn mathematics. These
stated orientations are reflected in practice, with teachers typically having their students
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work in small groups during Integrated I and typically presenting mathematical content
through teacher lecture in Algebra I. There are exceptions to this as two teachers did not
have their students work in groups in either course and one teacher had his students work
in groups in both courses.
The teachers’ stated orientations lend themselves to three classifications:
conceptually oriented (CO), moderately conceptually oriented (MCO), and moderately
procedurally oriented (MPO). CO teachers are characterized by their emphasis on
students learning from one another and the benefit of technology as a tool for helping
students overcome mathematical deficiencies. MCO teachers have the same belief as CO
teachers in the benefits of students learning from one another; however, they emphasized
the importance of students learning procedures and developing conceptual understanding
of mathematics and minimized the benefits of student learning through the use of
technology. Lastly, MPO teachers emphasized teacher lecture over student group work
and were critical of technology as they viewed it as a detriment to helping students
overcome mathematical deficiencies.
Overall, the 10 teachers generally like their district-adopted textbooks for both
courses and feel moderately to well prepared to teach from them. However, CO and
MCO teachers tend to view their Integrated I textbooks more favorably than their
Algebra I textbooks and MPO teachers tend to view their Algebra I textbooks more
favorably than their Integrated I textbooks. Additionally, while CO and MCO teachers
find strengths (e.g., application to real life in Integrated I) and weaknesses (e.g., lack of
skill practice in Integrated I) in both textbooks, MPO teachers saw the same weaknesses
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in the Integrated I textbooks as the others but saw few weakness in their Algebra I
textbooks.
Instructional Practices
As in the previous section, teacher instructional practices do not always align with
stated orientations. A good example is instructional method employed. All teachers claim
that students benefit from learning from each other and that they use small groups at
times during instruction. However, the chief mode of instruction in Algebra I is lecture.
Additionally, the primary mode of instruction in Integrated I is student investigation. The
exceptions to each pattern do not relate directly to orientation group. For example, an
Algebra I lesson was observed to be taught by a MPO teacher using student learning
groups and three Integrated I lessons were observed to be taught by CO and MCO
teachers using direct instruction.
Teachers report using calculators in some way in each course, and their
statements regarding student calculator use are supported by classroom observation data.
Calculators were typically used to solve procedural problems in Algebra I and to explore
mathematical concepts in Integrated I. These uses are a reflection of the difference in the
content of the textbooks used in each course more than an inconsistency in teacher
orientations.
The greatest variability in instructional strategies examined among study teachers
was in the use of questioning. Teacher questioning is supported in the Integrated I
textbook, although the specific questions to be asked are not printed in the materials,
which may lead to the variance in the cognitive level of questioning. That is, teachers
may not have a clear understanding of the types of questions to be asked. The data from
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this study suggest that the types of questions the Integrated I materials ask teachers to use
are not always utilized by the teachers of the course.
Teacher Use of Textbooks
Teachers tended to report teaching more of the content in their Algebra I
textbooks than the content in their Integrated I textbooks, with skipped lessons scattered
throughout the textbooks in both courses. Classroom observation data suggest teachers’
Algebra I lessons are more closely aligned to the textbook authors’ recommendations
than their Integrated I lessons. In general, MPO teachers are more likely to implement
their Algebra I textbooks more faithfully than the other teachers and, with one exception,
are less likely to implement their Integrated I textbooks faithfully. In contrast, CO
teachers are less likely to implement their Algebra I textbooks faithfully than the other
teachers, but they are more likely to implement their Integrated I textbook faithfully.
Interesting Exception
To this point, discussion has centered on interesting patterns and relationships that
make sense logically and philosophically. However, anomalies often occur in research,
suggesting that previously observed patterns and relationships do not always hold true.
These anomalies provide an opportunity for interesting in-depth research.
Recall that Teacher 8 was a teacher not extensively studied here; however, a
teacher of this type would be interesting to explore further. Teacher 8 was classified by
his orientations as MPO. He also rated his Algebra I textbook favorably and his
Integrated I textbook unfavorably. His survey responses suggest that he does not see the
graphing calculator or student group work as beneficial to student learning, that students
need to master basic skills before attempting more challenging problems. In addition, he
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tends to view himself as the ultimate mathematical authority in his classroom -- not
viewing students as providers of ideas apart from what he already knows. These
orientations reflect a view opposite of that reflected in the instructional approach of his
Integrated I textbook. Interestingly, these orientations and his dislike for the Integrated I
textbook are not reflected during instruction. In fact, his use of specific instructional
strategies suggests that he uses both textbooks in a manner fairly aligned with that
indicated by the textbook authors, including group work in Integrated I and high-level
questioning techniques in both courses.
Summary
The three CO teachers responded to the survey items in a manner that reflected an
agreement with the conceptual items in the survey and a disagreement with the
procedural items in the survey. The three MCO teachers responded to the survey items in
a manner that reflected their agreement with a key procedural notion -- the necessity of
memorized rules or procedures to solve problems. Lastly, the four MPO teachers
responded to the survey items in a manner indicating that their orientations were a
reflection of both conceptual and procedural notions. Overall, these MPO teachers
indicated the importance of developing mathematical skills through teacher lecture.
However, they also reported believing in the conceptually oriented notions of student
sharing of mathematical ideas and allowing students to struggle with mathematics.
The 10 study teachers generally liked both district-adopted textbooks. However,
CO and MCO tended to favor their Integrated I textbooks over their Algebra I textbooks
and MPO tended to value their Algebra I textbooks over their Integrated I textbooks. All
the teachers favored skill practice and procedural problems, finding the lack of those
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types of problems in the Integrated I textbook to be a weakness. The CO and MCO
teachers also desired contextually based problems similar to those in their Integrated I
textbooks for use in their Algebra I classes.
The orientations to textbooks were reflected in the fidelity with which teachers
used them. That is, MPO teachers, who favored their Algebra I textbooks, were more
likely than the other teachers to implement the content of their Algebra I textbooks in a
manner aligned with textbook author expectations. Similarly, CO teachers, who favored
their Integrated I textbooks, were more likely than the other teachers to implement the
content of their Integrated I textbooks in a manner aligned with textbook author
expectations
Despite their orientations, the 10 study teachers typically used instructional
practices aligned with the approach in their textbooks. That is, teachers used more lecture
and assigned more homework problems in Algebra I and used more small group work,
asked more high-level cognitive questions, asked for more student justification of
responses, and often used the graphing calculator as a tool for mathematical exploration
in their Integrated I classes. The exception of Teacher 9, whose beliefs align more with a
procedural orientation than a conceptual orientation but whose practice aligns more with
a conceptual orientation than a procedural orientation, emphasizes teachers’ abilities to
adapt instruction in accordance to the support provided in the textbook materials.
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Chapter 5
CONCLUSIONS
Overview of the Study
Performance on national and international examinations of mathematical
knowledge suggests that changes need to be made to improve student learning in the
United States. The development of new mathematics textbooks provides more
instructional options; however, as options increase for students, additional demands are
placed upon teachers.
In some school settings, teachers are asked to teach courses utilizing textbooks
with different instructional designs and different expectations for teaching. For example,
teachers may be expected to teach from a subject-specific textbook with a procedural
orientation that lends itself to teacher lecture followed by student individual practice for
one class and an integrated textbook with a conceptual orientation that lends itself to
teacher facilitation of student investigation of mathematics in small groups for another
class. In this dual role, teachers are influenced by the norms and expectations in their
textbooks. The results from this study provide insight into how these teachers identify as
participants within these dual-oriented communities.
In examining the identities of teachers expected to teach from differentially
oriented textbooks, the following research questions were considered:
1. What are the orientations towards teaching and learning mathematics of
teachers who teach from textbooks with different instructional designs?
2. What are these teachers’ orientations to the specific textbooks they have been
asked to use?
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3. How are these teachers’ orientations reflected during instruction?
4. What contextual factors influence these teachers’ orientations toward and uses
of textbooks?
5. How does teaching from two textbooks with different instructional designs
influence teacher instructional practices?
Methodology
The research in this study extends research conducted through the Comparing
Options in Secondary Mathematics: Investigating Curricula (COSMIC) Project, an NSFfunded study at the University of Missouri. The goal of the COSMIC project is to
examine student mathematical learning from high school mathematics curricula of two
types -- a subject-specific approach and an integrated approach -- where curriculum
implementation is carefully monitored and taken into account.
All schools in the COSMIC sample offer two secondary mathematics course
paths. That is, students have a choice of enrolling in a subject-specific course sequence or
an integrated course sequence through their high school careers, both of which are paths
to college-level mathematics coursework, including calculus. The COSMIC Project
sample during year 1 of data collection consisted of 33 teachers in six school districts in
five states. Ten of the 33 teachers taught classes in both course pathways (subject-specific
and integrated) using different textbooks (Algebra I and Core-Plus, Course 1) to organize
and deliver the mathematics content of each class period. All 10 teachers were included
in this study, which has a case study design.
The 10 teacher participants in the study work in five different school districts in
four states. Three teachers work in middle schools; three teachers in junior high schools;
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and four teachers in high schools. Analysis of surveys responses, records of textbook use,
classroom observations, and interviews were used to describe the ways teachers negotiate
their identity as mathematics teachers in light of using two differentially structured and
oriented mathematics textbooks.
Summary of the Findings
A teacher’s professional identity consists of his or her norms and values about
teaching and learning together with his or her role in those actions (Mitchell, 1997). This
identity is established through participation in multiple contexts, with the teaching
discipline at its center (Talbert, 1995). Additionally, a teacher’s professional view of
subject matter is intricately linked to how he or she perceives himself or herself as a
teacher of the content as well as his or her individual place in society (Helms, 1998).
Through various forms of communications (e.g., language, actions), teachers
present who they are as professionals. Their Discourses portrays their identities,
providing insight for others, as well as themselves, into who they are. In turn, teachers
take what they hear themselves say and parlay it into action (Holland, et al., 1998).
Case studies of four teachers and a descriptive analysis of the 10 teachers, all of
whom teach Algebra I and Integrated I courses, were used to explore the professional
identities of teachers in this somewhat unique situation. I continue my discussion with
findings organized around the five research questions. In addition, I relate the findings to
research reported by others.
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What are the orientations towards teaching and learning mathematics of the study
teachers, who teach from textbooks with different instructional designs?
At the heart of teacher identity are beliefs (Helms, 1998), a major component of
teacher orientations. Beliefs are held by individuals and may not be shared by others.
Additionally, some beliefs may be held more strongly than others (Philipp, 2007;
Thompson, 1992). The teachers represented in this study are individuals with their own
perspectives regarding teaching and learning. Although there are some similarities in the
teachers’ perspectives, they do not share the same set of orientations.
Although their orientations varied, the teachers as a whole shared some common
views on teaching and learning. For example, all of the teachers believed in the benefits
of students learning from one another through sharing of alternate solution methods and
mathematical ideas. The overriding differences among orientation groups were related to
the types of problems teachers believed students needed to study and to the “best” way in
which students learned mathematics. The group of 10 study teachers was divided in their
opinions on the benefits of focusing on procedures over concepts, leading to a
classification of the teachers along the lines of procedural and conceptual orientations.
The 10 study teachers were classified into three groups based on their responses
to survey items regarding their orientations to mathematics teaching and learning and to
their observed instructional actions. Three teachers were classified as conceptually
oriented (CO), with their views favoring student development of conceptual
understanding over procedural knowledge and touting the benefits of technology for
helping students overcome mathematical deficiencies. Three teachers were classified as
moderately conceptually oriented (MCO). Although these teachers agreed with CO
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teachers that technology can be useful in helping students solve mathematics problems,
they could not agree on their value otherwise. Furthermore, their responses indicate that
they do not favor the development of conceptual understanding over procedural
knowledge. Instead, they see them as equally beneficial to student mathematical
development. Lastly, four teachers were classified as moderately procedurally oriented
(MPO), viewing teacher lecture as the most desirable instructional mode and student
knowledge of skills and procedures to be more important than development of conceptual
understanding.
What are the study teachers’ orientations to their district-adopted textbooks?
The 10 teachers generally liked both the district-adopted textbooks. However,
teachers who believed in the value of student development of conceptual understanding
(CO and MCO teachers) tended to favor their Integrated I textbooks over their Algebra I
textbooks and teachers who believed in the value of procedures (MPO teachers) tended to
value their Algebra I textbooks over their Integrated I textbooks.
Although some of the teachers valued student development of conceptual
understanding over procedural understanding, they still desired their students to practice
skills and solve procedural problems, finding the lack of those types of problems to be a
weakness of the Integrated I textbook.

Most of the teachers also wished more

contextually based problems similar to those in their Integrated I textbooks were included
in their Algebra I classes. The exceptions were the MPO teachers, who generally found
no fault with their Algebra I textbooks.
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How are the study teachers’ orientations reflected during instruction?
Just as beliefs do not always translate into practice (Cooney, 1985; Skott, 2001),
orientations are not always translated into practice. Teachers who claimed students learn
mathematics best when they learn it through exploration and discovery often lecture in
their Algebra I classes. Alternatively, one teacher who claimed students learned best from
lecture was frequently observed to have students work in small groups to investigate
mathematics in both courses.
Goffman (1959) suggested that there are two forms of communication, verbal and
non-verbal, and although teachers use language to talk about who they are, their actions
convey their identities as well. The actions of teachers in this study suggest that they
struggle implementing the instructional practices they prefer, practices they feel provide
the most aid in student development of mathematical understanding. As in the study
conducted by Herbel-Eisenmann, Lubienski, and Id-Deen (2006), there was a significant
difference in the amount of small group work and the amount of teacher-led discussions
that took place within each course, with the Integrated I class having significantly more
small group work and the Algebra I class having significantly more teacher-led
discussions. These observations contradicted what some teachers said they believed to be
best practices, with teachers claiming students learn best in small groups using lecture
and teachers who claimed students learn best from lecture having students learn in small
groups.
The case study teachers’ difficulty implementing conceptually oriented practices
in Algebra I supports research suggesting that teachers who previously used procedurally
oriented instructional practices often have difficulty with the changes brought about
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through use of a textbook that emphasizes conceptually oriented practices (Lloyd &
Wilson, 1998). However, some teachers were observed to utilize conceptually oriented
practices in one course and procedurally oriented practices in another despite their
predilection to one or the other orientation.
In general, teachers’ orientations to textbooks were more represented by teachers’
use of their textbooks during instruction than their orientations to teaching and learning
were represented by their use of instructional practices. Use of instructional strategies
such as graphing calculators and small group work did not appear to be influenced by
teacher orientations to their textbooks. What did appear to be impacted by textbook views
was teacher use of the textbook during instruction. Those teachers who viewed their
Algebra I textbook more favorably than their Integrated I textbook tended to use it more
faithfully. The same was true of the teachers who viewed their Integrated I textbook more
favorably than their Algebra I textbooks in that they used this textbook more faithfully.
However, there was an exception. One teacher who valued procedural knowledge and
who did not view his Integrated I textbook favorably implemented the content and
presentation of the content of the Integrated I textbook more faithfully than any other
teacher. Apart from this exception, the results of this study extend Remillard and Bryans’
(2004) findings regarding teacher’s use of textbooks. As in this study, they found that
teachers whose views about textbooks were similar were more likely to teach the same
way than teachers that viewed their textbooks differently.
The results presented here also support findings from the Middle School
Mathematics Study suggesting that teachers using NSF-funded textbooks are more likely
to use conceptually oriented instructional practices than teachers using commercially
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developed curriculum materials (Tarr, et al., 2006). Findings from this study further
suggest that these results may hold true when teachers teach from both an NSF-funded
textbook and a commercially developed textbook.
Just as stated orientations were different among the teachers, so too were the
practices they used and the extent to which they used them. Even among teachers in the
same school, the use of graphing calculators, small group work, and teacher questioning
varied. Likewise, the ways in which teachers used their textbooks varied in terms of
percentage of content taught and mode of instruction. This is not surprising, as research
has suggested that teachers are not passive receptors of curriculum materials. Instead,
they develop the curriculum used in their classrooms through a process of negotiating
their experiences with given curriculum materials (Remillard, 1999; Remillard and
Bryans, 2004). Through their experiences with two differentially oriented textbooks,
teachers negotiate the practices that serve them and their students best during instruction.
What contextual factors influence the study teachers’ orientations toward and uses of
textbooks?
The case study teachers verbalized two main factors that negatively impact their
practice: testing pressures and limited instructional preparation time. Additionally, all 10
teachers indicated that preparing students for state assessments influences their practice.
The content of state assessments, often embodied in pacing or curriculum guides
that outline the mathematical content teachers are to ensure students learn, influence the
mathematics teachers teach and to some extent the way they teach. In one state, where
high stakes assessment has been in place for a long time, teachers have grown
accustomed to and have accepted their role in preparing students for the tests. Molly and
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Connie, both teachers in this state, feel pressured to adhere to the district pacing guide,
which often keeps them from teaching the mathematics content they feel would be of
more interest to their students or would better prepare them for Algebra II. Additionally,
the nature of the problems on the End-of-Course examinations their students take has led
them to incorporate more application problems in their Algebra I course than the
textbook provides.
Molly and Connie’s adaptive practice in regards to state testing supports research
suggesting that, at times, pressure from administrators removes teacher autonomy, which
may force teachers to act counter to their orientations to appease those in authority or
question their own abilities to make instructional improvements (Leithwood, Steinbach,
& Jantzi, 2002). Larry and Janet indicate they are unable to make instructional changes
they feel would be beneficial to their students due to instructional time constraints. They
suggest they would be capable of changing their practice in ways that would benefit
student learning if it were not for constraints placed on them by administrative actions,
including course scheduling. For example, Larry and Janet would both like to teach
Algebra I through activities, building student investigation into their main instructional
mode for the course. However, their lack of planning time prevents them from being able
to teach the course in a manner they see as being most beneficial to their students.
How does teaching from two textbooks with different instructional designs influence the
study teachers’ instructional practices?
Cohen and Ball (1990) observed that when faced with two seemingly
contradictory policies, teachers who tried to make changes based upon the new policy did
so in light of the older policy, leading them to construct a teaching style that blended
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“direct instruction and teaching for understanding” (p. 334), or procedural and conceptual
components. Since the Algebra I textbook and Integrated I textbook embody different
instructional “policies,” negotiating the two textbooks often leads teachers to implement
instruction that is a “hybrid” approach, reflecting instructional components aligned with
the orientations to the textbook being used at the time.
Some teachers from the study were able to translate instructional practices in one
course into the other in a systematic way. For example, two teachers (Teachers 6 and 8)
were able to use questioning supported in the Integrated I textbook in their Algebra I
classes. One of these teachers was also observed having students work in small groups to
investigate mathematics in his Algebra I class. Therefore, while the teachers typically
tend to use instructional strategies in different ways across courses, some teachers are
able to teach both courses in a similar fashion.
Teachers tend to teach as they were taught (Ball, 1990; Cooney, 2001; Lortie,
1975) unless some mediating factor causes them to see that a change is beneficial
(Zaslavsky, 2005). Connie, who labels herself as “old school,” has been attempting to
transition her practice as she sees instructional strategies, such as group work, increasing
student engagement and that seem to reflect positively on student learning. Although
group work was only observed to occur in her Algebra I classes when students were
practicing exercises similar to those she had worked, Connie’s use of this strategy
suggests an attempt to incorporate new practices she has observed to be successful.
However, the difference in how small group work was used in Integrated I -- as a tool for
student investigation -- and how it was used in Algebra I suggests a lack of teacher
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understanding of how to adapt practices inherent in Integrated I for use during instruction
in Algebra I.
As Cohen and Ball (1990) stated, “Teachers do not simply assimilate new texts
and curriculum guides, altering their practice in response to externally envisioned
principles. Rather, they apprehend and enact new instructional policies in light of
inherited knowledge, belief, and practice” (p. 335). This makes adapting practice even
more difficult as teachers try to accommodate perceived successful practices in one
course with those in another course.
Discussion
Teachers learn from the textbooks they use and attempt to apply those features
that they see as benefiting student learning in other courses. However, instructional
practices are used unevenly across courses. That is, small group work may be used in one
course to investigate mathematics and in another course to work on homework problems.
Graphing calculators may be used in one course to solve technology active problems and
in another course for computational purposes. Teacher questioning may be used in one
course to move student learning forward and in another course to obtain student solutions
to mathematical exercises. Volkmann and Anderson’s (1998) research suggested that a
teacher possessed conflicting and changing identities as she negotiated her role as
teacher. This is true of the case study teachers who are all in some phase of transitioning
their practice to reflect what they are learning from their teaching practices, including the
use of their textbooks.
“Typical” U.S. instruction as reflected in TIMSS video-study results depicts
mathematics classes where the teacher lectures and students practice the procedurally
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oriented problems presented (Hiebert, et al., 2003; Stigler & Hiebert, 1999). Although the
instructional practices of the 10 teachers in this study teaching Algebra I generally
mirrors this pattern, their attempts at questioning and intermittent incorporation of small
group work is a move towards use of new instructional strategies, ones that are intended
to develop “mathematics for understanding” (Hiebert, et al., 1997).
Observed instruction in Integrated I classes was not consistent with U.S.
instruction described in the TIMMS video-study (Hiebert, et al., 2003; Stigler & Hiebert,
1999). In general, teachers in this study have these students working on exercises before
discussing them as a class. The mathematical tasks on which students work lend
themselves to development of conceptual understanding and provide opportunities that
are consistent with NCTM’s vision for school mathematics. That is, they provide
opportunities for teachers to ask questions that provide student support in developing an
understanding of the mathematics they are investigating.
During year 2 interviews, a common theme among the teachers was the desire to
get students to work together and to use teacher lecture less. However, this was not
always reflected in practice. Teachers frequently directed Algebra I classes, even though
they say they would like to lecture less often. This practice reflects an alignment of
instruction more with actions supported by the textbook than with teacher orientations.
Generally, the teachers in the study wanted to teach in ways that they viewed would
benefit student learning. However, this did not always occur as the teachers were
influenced by the textbook adopted for the course as well as other pressures, including
testing and lack of planning time, leading to utilization of practices with which they were
most familiar.
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The Adapted Model
The research questions addressed in this study came from a model adapted from
Helms (1998), in which the relationship between orientations, instructional practices, and
outside expectations worked together, although they at times conflicted, to form a
teacher’s professional identity within a given context.
Although this study examined teachers’ personal views regarding mathematics
teaching, learning, and textbooks, the primary focus was teachers’ professional identity -how these teachers identify as teachers as communicated through practice. The model
served as a framework for the examination of teacher professional identity situated within
the unique context of teaching from two differentially oriented mathematics textbooks.
However, the design of the study did not allow for insight into the all of the relationships
between the components of the model. For example, the arrow from outside influences to
orientations was not examined within the constraints of this study. Likewise, the arrow
from instructional practices to outside influences was not addressed within the research
questions.
Contributions of the Study
The study presented here has a unique design. Through collection and analysis of
data related to teachers’ orientations, instructional practices, and outside influences, using
a unique sample of teachers teaching from two curricular paths in the same school, I have
documented that teachers do struggle with this teaching assignment. However, I have also
documented that the teachers do attempt to be faithful to the orientation of the textbook
from which they are teaching, regardless of their own orientations, but only if they have
support in their efforts. Additionally, I have provided an adaptation of an existing
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framework that can continue to be used and refined in the process of exploring teacher
identity. Finally, I have provided a classification scheme for the categorization of
teachers according to their stated identities that can also be used and refined through
future research.
Implications and Areas for Further Research
As educational decisions in our public schools are increasingly a matter of public
concern (Dossey, 2007), conducting and disseminating research regarding curriculum use
is critical. Changes in educational practices, including the use of multiple mathematics
programs within the same school, are often a political decision. However, these changes
have longstanding effects on teachers whose professionalism can be challenged by topdown political decisions (Volkmann & Anderson, 1998).
Political decisions regarding education also have an impact on teacher practice
(Cohen & Ball, 1990). As teachers negotiate curricular policy with their orientations to
teaching and learning, understanding the impact of curricular decisions on teacher
practice becomes increasingly important. Therefore, the results of this study have
implications politically and for educational practice and preparation.
Implications for Policy
By assigning courses to teachers and asking them to teach from textbooks with
differing structures and orientations, administrators are placing teachers in contexts
where they must negotiate competing textbook orientations, whether or not the teachers
are aware such negotiation is occurring. Teachers appear to be responding to the
contradictory orientations of the textbooks by implementing instruction moderately
aligned to the orientations of the textbook for the particular course, with some blending
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of practices across courses. However, this often keeps teachers from implementing either
textbook exactly as intended. Administrators need to consider whether assigning teachers
to teach from two fundamentally different textbooks is either efficient or wise. Districts
offer dual mathematics course options for a reason, whether it is to provide students with
different options or to satisfy teachers who desire the offering of one of the options, or for
some other purpose. If teachers teaching courses in both options do not teach either
course as intended, are the goals for offering both options being met?
Teachers’ work often leads them to practice in isolation (Diniz-Pereira, 2003).
Those case study teachers in the study desiring collaboration time either did not teach the
same courses as other teachers, making collaboration time futile, or are frustrated by
administrative reduction in collaboration time. What networking opportunities can be
established that provide teachers the opportunity to discuss their orientations with other
teachers with varied orientations? Moreover, how do we help teachers overcome the
perception that they do not have time to do more networking so they make use of
opportunities to collaborate with other professionals within the teaching community?
The impact of testing often distorts teacher use of the textbooks from which they
teach. While some teachers do not feel the need to modify instruction based on testing
pressures, Connie and Molly’s cases suggest that testing requirements can cause some
teachers to ignore a significant portion of content from their textbooks. Therefore, their
students may not have the prerequisite knowledge textbook authors assume they would
have to complete the next textbook in the course sequence. Are testing pressures
negatively impacting student preparation for future mathematics courses?
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Implications for Students and Teachers
Students in different courses with different content foci being taught with
different instructional practices have different learning experiences. COSMIC Project
personnel are collecting achievement data on the students taught by these teachers, and
the analysis of that data can shed light on the relationships among mathematics textbook
content organization, teacher implementation of curriculum, and student achievement.
Since not all teachers use the textbook exactly as intended, sometimes blending
instructional practices from one course into the other, many questions arise from teacher
adaptation of instructional practices inherent in one course into another. For example, is it
necessary for a teacher to use a textbook as intended? What impact does a teacher using
instructional strategies from one courses’ textbook in a different course have on student
learning? What combination of instructional strategies produces optimal conditions for
students to learn mathematics?
Implications for Teacher Educators
Teachers tend to teach the way they were taught ((Ball 1990; Cooney, 2001;
Lortie, 1975) and have difficulty modifying practice unless faced with some reason to
change (Zaslavsky, 2005). This makes teaching from a textbook with an orientation that
conflicts with the teachers’ orientation difficult. Indeed, most of the teachers in this study
who believed in the importance of procedural knowledge over conceptual understanding
and teacher lecture over student investigation struggled with utilizing the Integrated I
textbook as intended. Arbaugh, et al. (2006) recommended professional development be
put in place that considers the instructional strategies and orientations of the teachers
using Core-Plus and similarly oriented textbooks. The research presented here illustrates
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situations where the establishment of professional development opportunities that aid
teachers in utilizing instructional practices may be beneficial to student learning. As
teacher educators strive to help teachers transition to using new instructional strategies,
there are some fundamental questions that teacher educators must face in preparing future
teachers and providing effective professional development for current teachers. For
example, how do we help teachers overcome the struggles they face in negotiating
competing practices? What support is needed to help current and future teachers utilize
practices that maximize student learning in every course they teach?
Implications for Curriculum Developers
Research suggests that teachers learn from the textbooks they use (Lloyd, 1999;
Lloyd & Wilson, 1998). This implies that teachers using differentially oriented textbooks
are learning through different modes of instruction and being asked to negotiate the
differences simultaneously. In this regard, what support can curriculum developers
provide to help teachers negotiate the different orientations of the textbooks they use?
What support can be put in place to help teachers optimize the use of instructional
practices they view as beneficial to their students? How do curriculum developers
provide support for teachers to implement instruction aligned with teachers’ orientations
while still being true to their own orientations?
Conceptual Implications
The classification scheme presented as a method for categorizing teachers on a
continuum from conceptually oriented to procedurally oriented provides a hypothesis for
future consideration. A method of validating the classification scheme would be to use
the set of statements in Appendix H to categorize teachers as conceptually or
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procedurally oriented, or somewhere between, based on observed instruction and
compare the classification based on instruction to the classification based on the teachers’
stated orientations to see how well they aligned.
Limitations
As in any study, there are limitations that need to be examined in light of the
results presented. In considering the methodology and findings from this study, I present
limitations in five areas: teacher identity formation; the sample; student focus;
generalizability; and examination of fidelity.
Teacher Identity
Teacher identity “serves as the repository of particular experiences in classrooms
and schools, the site of thoughts, attitudes, emotions, beliefs, and values” (Zembylas,
2003b, p. 107). Due to the complex nature of identity formation, teasing out exactly what
components in identity formation serve as the cause of teacher practice are difficult to
determine. Additionally, the extent to which factors outside of the school community
influenced teachers’ sense of self was not assessed in this study. That is, teachers’
experiences outside of school were not considered in the study. While teachers did
discuss some personal experiences that influenced their teaching, the research questions
were not designed to garner this information. Instead, this study examined teachers’
views regarding mathematics teaching, learning, and textbooks and how those views
related to the teachers’ professional identity -- that is, how they identify as teachers as
communicated through practice. The adapted model served as a framework for the
examination of teacher professional identity situated within the unique context of
teaching from two differentially oriented mathematics textbooks.
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The Sample
Seven of the 10 teachers in the study have elementary or middle grades teaching
certification, with 6 of the 10 teachers teaching at a middle school or junior high school.
The course offerings and general teacher preparedness are different for elementary and
secondary mathematics certifications, with secondary mathematics teachers having more
rigorous mathematics content training. Therefore, the teachers included in this study may
not be typical teachers of Algebra I and Integrated I courses. Additionally, these teachers
teach less advanced mathematics courses (e.g., general middle school mathematics) and
students at different ages -- physical and developmental. The different teaching
experiences of the teachers -- different courses and types of students -- impacts teacher
identity and is reflected in the decisions that they make.
Furthermore, the teachers included in year 2 of data collection were purposefully
chosen. That is, additional data in year 2 was obtained by observing and interviewing
teachers chosen for their inclusion at research sites of which I was most familiar.
Therefore, the results of the study may lack information that would have been obtained
by delving deeper into the identities of teachers from other sites, including Teacher 8
whose stated orientations and observed practice were notably different from the others.
Student Focus
Student actions and teachers’ perception of student knowledge impact how
teachers view what they do (Arbaugh, et al., 2006). Although data was presented that
dealt with teacher orientations (e.g., student abilities), it was not a primary focus of the
study. The representation of students within this study does not reflect the level of
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influence students have on teacher practice, thereby making their restricted exploration a
limitation to this study.
Generalizability
Conducting case studies does not lead to generalization. How representative are
the teachers in this study to the general population of teachers who teach from two
curricula with different orientations? Given the small sample, results from this study
cannot be transferred to the teacher population at large. However, they do provide a piece
of the puzzle examining teacher negotiation of their role as textbook users.
Examining Fidelity
Gauging implementation fidelity in a comparative study of integrated and subjectspecific curricula becomes difficult when examining instructional practices. Conceptually
oriented instructional practices are inherent to a faithful implementation of an NSFfunded textbook like Core-Plus, Course 1, yet the subject-specific Algebra I textbooks do
not explicitly state the instructional practices teachers are expected to use. That is,
teachers are not given explicit directions as to how the textbooks should be implemented.
Instead, they are left to interpret the structure of the textbook and enact instruction based
on their own beliefs and interpretations.
Closing Remarks
The shaping of teachers through their own K-12 education, teacher preparation,
and practice results in individuals with different perspectives and different values.
Although they share common features as participants in the community of practicing
teachers, they may hold different points of view regarding teaching and learning and
interpret their practice and expectations for their practice differently. Additionally, they
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feel frustrated by constraints placed upon their teaching by administrative assignments
and state testing, which constrain them from implementing practices they view as being
more beneficial to students than to what they feel bound.
If teachers learn from the textbooks they use, then what are we teaching these
teachers by asking them to negotiate competing orientations on a daily basis in order to
use the textbooks assigned to the courses they have been asked to teach? What support is
needed to help teachers negotiate the differences in instructional modes inherent to their
textbooks with their own notions of instruction?
Understanding who teachers are helps explain why they act the way they do in
light of expectations placed upon them. The research presented here adds to previous
research examining teacher instruction and use of textbook materials by shedding light on
the discord that can occur when teachers are asked to teach from two differentially
oriented textbooks. However, much work remains to be done in order to understand the
role teacher identity plays in instruction.
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Appendix A
Initial Teacher Survey3

Instructions
Please complete all of the questions. Answer the questions to the best of your ability, keeping in mind that
there are no “right” or “wrong” answers.
Estimated time of completion of the survey is 30 minutes or less.
If you have questions about the study or any items in the survey, please contact cosmic@missouri.edu.

Section A: Demographic Information
1. Your Name:
First: ___________________________ M.I. ______ Last:_____________________________
2. School:
District: _______________________________ Building: _____________________________
3. Email Address: ____________________________________________
4. What grade levels are contained in your school (mark all that apply)?
 6th  7th  8th  9th  10th  11th  12th  Others _________
5. Indicate your gender:

 Male

 Female

6. How many years have you taught (any grade or subject) prior to this school year? ___________
7. How many years have you taught middle or high school mathematics prior to this school year? ___
8 . When did you complete this questionnaire? _____ /______ / ______
month

day

year

9. What is the calendar duration/ structure of your mathematics classes?
 Full Year
 Semester
 Block Schedule
 Semester Block
 Year-long Block
10. In minutes, how long is each class period you teach? __________
Initial Teacher Survey (ITS), The COSMIC Project
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This survey was placed online for completion by the study teachers. The version contained here is adapted
from the hard copy developed during year 2 of data collection. The questions are the same as those placed
online.
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11. For each class period you are currently teaching, enter the course title, the course type
(remedial, regular, or honors), the textbook title, and the number of students from the choices
given – you may use the abbreviations given. If you do not teach a course during a class period,
enter "None" for the course title and leave the fields pertaining to that class period blank. For
courses you teach other than those listed, enter "Other" and leave the remaining information
for that class period blank.
Course Title Choices:
Algebra I (A1)
Geometry (Geo)
Algebra II (A2)
Integrated I (Int1)
Integrated II (Int2)
Integrated III (Int3)

Textbook Title Choices:
Core-Plus Course 1 (CP1)
Core-Plus Course 2 (CP2)
Core-Plus Course 3 (CP3)
Glencoe Algebra I (Glen)
Prentice Hall Algebra I (PH)
McDougal Littell Algebra I (McD L)
Other (O)
N/A

Course Type Choices:
Modified/Remedial (M/R)
Regular (Reg)
Honors/Advanced (H/A)
N/A
Course Title

Course Type

Textbook Title

# of Students

1st Class
2nd Class
3rd Class
4th Class
5th Class
6th Class
7th Class
8th Class

Initial Teacher Srvey (ITS), The COSMIC Project
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Section B: Teacher Opinions
12. Please provide your belief/opinion about each of the following statements:
Strongly
Disagree

Disagree

No
Opinion

Agree

Strongly
Agree

Students learn mathematics best in classes with students
of similar abilities.











The testing program in my state/district dictates what
mathematics content I teach.











I enjoy teaching mathematics.











Students should share their thinking and approaches to
solving mathematics problems with other students.











Learning mathematics concepts is more important than
learning mathematics skills and procedures.











Students learn mathematics best when the teacher
demonstrates concepts and methods, and then provides
students opportunities for practice and reinforcement.











Calculators help high school students explore
mathematical ideas and solve problems.











Learning mathematics requires that students actively
engage in thinking, exploring and talking about their
ideas.











Mathematics is a subject in which natural ability matters
more than effort.











Mathematics teachers should make sure that students see
lots of different ways to look at the same question or
problem.











Much of secondary mathematics can be learned through
exploration and discovery.











Most mathematics problems can be solved in only one
way.











To solve most mathematics problems you have to be
taught the correct procedure.











When students can't solve problems, it's usually because
they can't remember the right formula or rule.











I like to teach using mathematics problems that can be
solved in many different ways.











When two students solve the same mathematics problem
correctly using two different strategies I usually have
them share their solutions with the class or with each
other.
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13. Please provide your belief/opinion about each of the following statements:
Strongly
Disagree

Disagree

No
Opinion

Agree

Strongly
Agree

I tend to integrate multiple strands of mathematics
within a single unit or chapter.











I often learn from my students during
mathematics class because my students come up
with ingenious ways of solving problems that I
have never considered.











It is not very productive for students to work
together during mathematics class.











Every student in my room should feel that
mathematics is something he/she can do.











Whenever possible, I try to integrate assessment
into mathematics activities.











In my classes, students learn mathematics best
when they can work together to discover
mathematical ideas.











I encourage students to use manipulatives to
explain their mathematical ideas to the class or
other students.











When students are working on mathematics
problems, I put more emphasis on getting the
correct answer than on the process followed.











Creating scoring rubrics for mathematics
problems is a worthwhile assessment strategy.











I don't necessarily answer students' mathematics
questions directly but rather let them figure things
out for themselves.











A lot of things in mathematics must simply be
accepted as true and remembered.











I like my students to master basic mathematical
skills before they tackle complex problems.











I encourage students to explain their
mathematical ideas in class.











Using computers to solve mathematics problems
often distracts students from learning basic
mathematical skills and procedures.











If students use graphing calculators, then it is
likely they won't master the basic mathematical
skills and procedures they need to know.











You have to study mathematics for a long time
before you see how useful it is.











Initial Teacher Survey (ITS), The COSMIC Project

253

Page 4

14. How familiar are you with Principles and Standards for School Mathematics (National Council of
Teachers of Mathematics, 2000)?





Not Familiar*
Somewhat Familiar
Fairly Familiar
Very Familiar

*If you answered "Not familiar" to Question 16, skip to Question 17.
15. Indicate the extent of your agreement with the overall vision of mathematics education described
in the NCTM Standards.







Strongly Disagree
Disagree
No Opinion
Agree n
Strongly Agree
Not Applicable

16. To what extent have you implemented recommendations from the NCTM Standards documents
in your mathematics teaching?






Not At All
Minimal Extent
Moderate Extent
Great Extent
Not Applicable

Initial Teacher Survey (ITS), The COSMIC Project
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Section C: Teacher Background
17. Please indicate how well prepared you currently feel to do each of the following in your
mathematics instruction.
Not Adequately
Prepared

Somewhat
Prepared

Fairly Well
Prepared

Very Well
Prepared

Take students' prior understanding into
account when planning instruction.









Develop students’ conceptual understanding
of mathematics.









Lead a class of students using investigative
strategies.









Serve as facilitator as students work in
collaborative learning groups.









Use the textbook as a resource rather than the
primary instructional tool.









Teach groups that are heterogeneous in
ability.









Have students work in cooperative learning
groups.









Use calculators/computers for drill and
practice.









Use calculators/computers to explore
concepts.









Use calculators/computers to collect and/or
analyze data.









18. Do you have the following degrees?
Bachelor’s
Master’s
Doctorate

Yes

No

Working on It



















19. Indicate the area of study for each degree obtained or working
towards:
Bachelor's: _________________________
Master's: __________________________
Doctorate: _________________________
Initial Teacher Survey (ITS), The COSMIC Project
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20. Indicate all areas of study, including grade levels, in which you have teaching certification (e.g.
Mathematics grades 4-8):

21. Is this your first year teaching any subject?

 Yes

 No

*Answer "yes" to Question 21 if this is your first year teaching. Do not answer "yes" if
this is your first year teaching Geometry or Core-Plus.
*If you answered "yes" to Question 21, you do not need to continue completing the
survey. If you answered "no" to Question 21, please continue.
22. Indicate the total amount of time you have spent on professional development in mathematics or
the teaching of mathematics in the last 12 months, and in the last 3 years. (Include attendance at
professional meetings, workshops, and conferences related to mathematics, but do not include
formal courses for which you received college credit.)

Last 12 months
Last 3 years

None

Less than 6
hours

6-15 hours

16-35 hours

More than 35
hours





















23. In the past 3 years, have you participated in any of the following activities related to mathematics
or the teaching of mathematics?
Yes

No

Taken a formal college/university mathematics course. (Please do not include courses taken
as part of your undergraduate degree.)





Taken a formal college/university course in the teaching of mathematics. (Please do not
include courses taken as a part of your undergraduate degree.)





Met with a local group of teachers to study/discuss mathematics teaching issues on a
regular basis.

























Served as a mentor and/or peer coach in mathematics teaching, as part of a formal
arrangement that is recognized or supported by the school district. (Please do not include
supervision of student teachers.)
Attended a workshop on mathematics teaching.
Attended a national or state mathematics teachers association meeting.
Taught an in-service workshop in mathematics or mathematics teaching.
Served on a school or district mathematics textbook selection committee.
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Questions 24-25 ask about your professional development in the last 3 years. If you have been
teaching for fewer than 3 years, please answer for the amount of time that you have been teaching.
page
24. Considering all the professional development you have participated in during the last 3 years,
how much was each of the following EMPHASIZED?
Not At
All

Slightly

Somewhat

Quite a
bit

To A Great
Extent











Understanding students’ thinking in
mathematics.











Learning how to use inquiry/ investigation
oriented strategies.











Learning how to use technology in mathematics
instruction.











Learning how to assess student learning in
mathematics.











Learning how to use the district-adopted
mathematics textbook.











Deepening my mathematics content knowledge.

25. Considering all your professional development in the last 3 years, how would you rate its
IMPACT in each of these areas?
Little or No
Impact

Confirmed what I
was already doing

Caused me to change
my teaching practices

Deepening my mathematics content
knowledge.







Understanding students’ thinking in
mathematics.







Learning how to use inquiry/
investigation oriented strategies.







Learning how to use technology in
mathematics instruction.







Learning how to assess student learning
in mathematics.







Learning how to use the district-adopted
mathematics textbook.







Thank you for completing the Initial Teacher Survey.
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Appendix B
Midcourse Teacher Survey4

Instructions
Please complete all of the questions. Answer the questions to the best of your ability, keeping in mind that
there are no “right” or “wrong” answers.
Estimated time of completion of the survey is 20 minutes per course.
If you have questions about the study or any items in the survey, please email cosmic@missouri.edu.

Your Information
Name: _________________________
First

_________
M.I.

______________________________
Last

School:
District: ___________________________ Building: ___________________________________
Email address: _____________________________________________________________
This year I teach:
 Core-Plus, Course 1 [Integrated I]
 Algebra I
 Both Core-Plus, Course 1 [Integrated I] and Algebra I

Midcourse Teacher Survey (MTS), The COSMIC Project
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This survey was placed online for completion by the study teachers. The version contained here is adapted
from the hard copy developed during year 2 of data collection. The questions remain the same. Only the
formatting is different.
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Your Mathematics Teaching in Core-Plus Classes
Please answer the following with respect to the Core-Plus, Course 2 class(es) you teach. Give your best
estimate of the times and amounts that are requested.
1. Are students assigned to this class by level of ability?

 Yes

 No

2. Which of the following best describes the ability of the students in your Core-Plus classes relative
to other students in this school?
 Fairly homogeneous and low in ability
 Fairly homogeneous and average in ability
 Fairly homogeneous and high in ability
 Heterogeneous, with a mixture of two or more ability levels
3. Indicate the approximate percentage of students in your Core-Plus classes who are formally
classified as each of the following:
a) Limited English Proficiency __________

b) Learning Disabled ___________

4. How many years (including this year) have you taught from a Core-Plus textbook? _________
5. How well prepared do you feel you are to teach from the Core-Plus textbook?
 Very Unprepared
 Somewhat Unprepared
 Somewhat Prepared
 Very Prepared
6. What role do the Core-Plus textbook materials play in your teaching? (check all that apply)
 Help me plan daily instruction.

 Serve as source of example problems.

 Help determine the sequence of topics

 Serve as a source of homework
problems.
 Serve as a source of assessment items.

 Provide activities to explore math topics.
 Help parents know what their child is studying.

 Serve as a resource for individual
student work.
 Other (please specify)_____________________________________________________________
7. How would you rate the overall quality of the Core-Plus textbook?
 Very Poor
 Poor
 Fair
 Good
 Very Good
Midcourse Teacher Survey (MTS), The COSMIC Project
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Core-Plus
8. What percentage of instructional days do you use the Core-Plus textbook during class to teach
mathematics?






< 25%
25-49%
50-74%
75-90%
> 90%

9. Estimate the percentage of the Core-Plus textbook you will "cover" in your course(s) this year?
 < 25%
 25-49%
 50-74%
 75-90%
 > 90%
10. List 2 strengths and 2 weaknesses of the Core-Plus, Course 2 textbook.
Strength: ________________________________________________________________________
Strength: ________________________________________________________________________
Weakness: _______________________________________________________________________
Weakness: _______________________________________________________________________
11a. Do you supplement the Core-Plus instructional materials?

 Yes

 No

11b. If Yes, indicate each type of supplementary material that you have used.
 Materials presenting special topic(s) not in CPMP
 Worksheets for review
 Worksheets for skill practice
 Materials to prepare for out-of-course assessments (e.g., mandatory state exam)
 Other commercial textbooks
 Other curriculum materials (e.g., NCTM Navigations book)
 Teacher-developed materials
 Other (please specify) ________________________________________________
11c. If you chose “Other textbooks” or “Other commercial curriculum materials,” who are
the publishers of the textbooks and commercial curricula that you use to supplement?
_________________________________________________________________________
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Core-Plus
12. Think about the Core-Plus class(es) you teach. How much emphasis do you place on each of the
following student objectives?
None

Minimal
Emphasis

Moderate
Emphasis

Heavy
Emphasis

Increase students' interest in mathematics.









Learn mathematical concepts.









Learn to perform algorithms with speed and accuracy.









Learn how to solve problems.









Learn to reason mathematically.









Learn how mathematical ideas connect with one another.









Understand the logical structure of mathematics.









Learn about the history and nature of mathematics.









Learn to explain ideas in mathematics effectively.









Learn how to apply mathematics in business and industry.









Prepare students for standardized tests.









13. About how often do you do each of the following when you teach your Core-Plus class(es)?
Never

Rarely

Sometimes

Often

All the
Time

Introduce content through formal presentations.











Pose open-ended questions.











Engage in whole-class discussions.











Require students to explain their reasoning when giving
an answer.











Ask students to explain concepts to one another.











Ask students to offer alternative methods for solutions.











Ask students to use multiple representations (e.g.,
numeric, graphic, verbal, tabular, symbolic, etc.).











Help students see connections between mathematics
and other disciplines











Assign mathematics homework.











Read and comment on the reflections students have
written (e.g., in their journals).
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Core-Plus
14. About how often do students in your Core-Plus class(es) take part in the following types of
activities?
Never

Rarely

Sometimes

Often

All the
Time

Listen and take notes during a presentation by the
teacher.











Work in groups or pairs.











Engage in mathematical activities using concrete
materials.











Practice routine computations/algorithms.











Review homework/worksheet assignments.











Follow specific instructions in an activity or
investigation.











Use mathematical concepts to interpret and solve
applied problems.











Answer textbook or worksheet questions.









































Use calculators or computers for learning or
practicing skills.











Use calculators or computers to develop conceptual
understanding.





















Collect, record, represent, and/or analyze data.
Write reflections (e.g., in a journal).
Make formal presentations to the rest of the class.

Use calculators or computers as a tool (e.g.
spreadsheets, data analysis).

15. Consider a typical Unit of Core-Plus. In any given day, you will not likely utilize every feature of
the curriculum. Over the course of an entire unit, estimate the average percent of class time spent
on each of the following Core-Plus features. The numbers should total 100%.
_________ Think About This Situation
_________ Investigations
_________ Checkpoint
_________ On Your Own
_________ Students working on/class discussion of MORE problems
_________ Quizzes and tests
_________ Project work/reports
_________ Other (Please describe)__________________________________________
Midcourse Teacher Survey (MTS), The COSMIC Project
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Core-Plus
16. About how often do students in your Core-Plus class(es) use calculators/computers to:

Practice skills
Perform simulations
Collect data using sensors or probes
Perform data analysis
Create data displays
Assist in taking a test or quiz

Never

Rarely

Sometimes

Often

All the
Time





























































17. How many days a week do you assign homework from the Core-Plus textbook?
 0

 1

 2

 3

 4

 5

18. How many days a week do you assign homework from a source other than the CorePlus textbook (e.g., teacher-developed worksheet)?
 0

 1

 2

 3

 4

 5

19. How much mathematics homework do you assign to your Core-Plus students in a
typical week?
 0-30 min

 31-60 min

 61-90 min

 2-3 hours

 More than 3 hours

 91-120 min

20. Choose the level of graphing calculator availability for homework that best describes
your Core-Plus class(es):
 Students are not allowed to use graphing calculators on homework problems.
 Students are allowed to use graphing calculators on homework problems but most do not have
access to one outside of class.
 Students are allowed to use graphing calculators on homework problems and most have access
to one outside of class.
 Students are required to use graphing calculators on homework problems and so all students
are expected to have access to one outside of class.
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Core-Plus
21. How often do you assess your Core-Plus students’ progress in mathematics in each of the
following ways?
Never

Rarely

Sometimes

Often

All the
Time





























































Review student notebooks/journals.











Have students present their work to the class.































Conduct a pre-assessment to determine what students
already know.
Observe students and ask questions as they work
individually.
Observe students and ask questions as they work in
small groups or pairs.
Ask students questions during large group
discussions.
Use assessments embedded in class activities to see if
students are learning "it.”
Review student homework.

Give short-answer tests (e.g., multiple choice,
true/false, fill in the blank)
Give tests requiring open-ended responses
(e.g. descriptions, explanations).

22. Choose the option that best describes your use of the assessment material provided with the
Core-Plus materials.
Always


Frequently


Rarely


Never


Both forms of the Lesson quizzes









One form only of the In-class unit exams









Both forms of the In-class unit exams









Unit take-home problems









Unit projects









In-class semester exam









One form only of the Lesson quizzes

23. Choose the typical number of times a quiz or test from the Core-Plus materials is given each
semester.
Quiz:

 0

 1-2

 3-4

 >5

Test:

 0

 1-2

 3-4

 >5

Thank you for completing this survey regarding your use of the Core-Plus curriculum materials.
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Your Mathematics
Mathematics Teaching
Teaching in
in Algebra
Algebra II Classes
Classes
Your
Please answer the following with respect to the Algebra I class(es) you teach. Give your best estimate of
the times and amounts that are requested.
1. Are students assigned to this class by level of ability?

 Yes

 No

2. Which of the following best describes the ability of the students in your Algebra I classes relative to
other students in this school?
 Fairly homogeneous and low in ability
 Fairly homogeneous and average in ability
 Fairly homogeneous and high in ability
 Heterogeneous, with a mixture of two or more ability levels
3. Indicate the approximate percentage of students in your Algebra I classes who are formally
classified as each of the following:
a) Limited English Proficiency __________

b) Learning Disabled ___________

4. How many years (including this year) have you taught from the current district adopted
Algebra I textbook? _________
5. How well prepared do you feel you are to teach from the district-adopted Algebra I
textbook?
 Very Unprepared
 Somewhat Unprepared
 Somewhat Prepared
 Very Prepared
6. What role do the Algebra I textbook materials play in your teaching? (check all that apply)
 Help me plan daily instruction.

 Serve as source of example problems.

 Help determine the sequence of topics

 Serve as a source of homework problems.

 Provide activities to explore math topics.

 Serve as a source of assessment items.

 Help parents know what their child is studying.

 Serve as a resource for individual student
work.
 Other (please specify)_____________________________________________________________
7. How would you rate the overall quality of the Algebra I textbook?
 Very Poor
 Poor
 Fair
 Good
 Very Good
Midcourse Teacher Survey (MTS), The COSMIC Project
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Algebra I
8. What percentage of instructional days do you use the Algebra I textbook used during class to teach
mathematics?






< 25%
25-49%
50-74%
75-90%
> 90%

9. Estimate the percentage of the Algebra I textbook you will "cover" in your course(s) this
year?
 < 25%
 25-49%
 50-74%
 75-90%
 > 90%
10. List 2 strengths and 2 weaknesses of the Algebra I textbook.
Strength: ________________________________________________________________________
Strength: ________________________________________________________________________
Weakness: _______________________________________________________________________
Weakness: _______________________________________________________________________
11a. Do you supplement the Algebra I instructional materials?

 Yes

 No

11b. If Yes, indicate each type of supplementary material that you have used.
 Materials presenting special topic(s) not in the Algebra I materials
 Worksheets for review
 Worksheets for skill practice
 Materials to prepare for out-of-course assessments (e.g., mandatory state exam)
 Other commercial textbooks
 Other curriculum materials (e.g., NCTM Navigations book)
 Teacher-developed materials
 Other (please specify) ________________________________________________
11c. If you chose “Other textbooks” or “Other commercial curriculum materials,” who are
the publishers of the textbooks and commercial curricula that you use to supplement?
_________________________________________________________________________
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Algebra I
12. Think about the Algebra I class(es) you teach. How much emphasis do you place on each of the
following student objectives?
None

Minimal
Emphasis

Moderate
Emphasis

Heavy
Emphasis

Increase students' interest in mathematics.









Learn mathematical concepts.









Learn to perform algorithms with speed and accuracy.









Learn how to solve problems.









Learn to reason mathematically.









Learn how mathematical ideas connect with one another.









Understand the logical structure of mathematics.









Learn about the history and nature of mathematics.









Learn to explain ideas in mathematics effectively.









Learn how to apply mathematics in business and industry.









Prepare students for standardized tests.









13. About how often do you do each of the following when you teach your Algebra I class(es)?
Never

Rarely

Sometimes

Often

All the
Time

Introduce content through formal presentations.











Pose open-ended questions.











Engage in whole-class discussions.

















































































Require students to explain their reasoning when giving
an answer.
Ask students to explain concepts to one another.
Ask students to offer alternative methods for solutions.
Ask students to use multiple representations (e.g.,
numeric, graphic, verbal, tabular, symbolic, etc.).
Help students see connections between mathematics
and other disciplines.
Assign mathematics homework.
Read and comment on the reflections students have
written (e.g., in their journals).
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Algebra I
14. About how often do students in your Algebra I class(es) take part in the following types of
activities?
Never

Rarely

Sometimes

Often

All the
Time

















































































Collect, record, represent, and/or analyze data.











Write reflections (e.g., in a journal).











Make formal presentations to the rest of the class.









































Listen and take notes during a presentation by the
teacher.
Work in groups or pairs.
Engage in mathematical activities using concrete
materials.
Practice routine computations/algorithms.
Review homework/worksheet assignments.
Follow specific instructions in an activity or
investigation.
Use mathematical concepts to interpret and solve
applied problems.
Answer textbook or worksheet questions.

Use calculators or computers for learning or
practicing skills.
Use calculators or computers to develop conceptual
understanding.
Use calculators or computers as a tool (e.g.
spreadsheets, data analysis).

15. Consider a typical chapter of your Algebra I textbook. Estimate the average percent of
class time spent on each of the following. The numbers should total 100%.
a) Whole class review of content from a previous lesson
b) Teacher working examples from the book
c) Teacher working other examples
d) Teacher facilitating student discussion of examples from the book
e) Teacher facilitating student discussion of other examples
f) Students working independently on examples (not homework) from the book
g) Students working independently on other examples (not homework)
h) Class discussion of homework exercises
i)

Quizzes and tests

j)

Project work/reports

k) Other (Please describe)
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Algebra I
16. About how often do students in your Algebra I class(es) use calculators/computers to:

Practice skills
Perform simulations
Collect data using sensors or probes
Perform data analysis
Create data displays
Assist in taking a test or quiz

Never

Rarely

Sometimes

Often

All the
Time





























































17. How many days a week do you assign homework from the Algebra I textbook?
 0

 1

 2

 3

 4

 5

18. How many days a week do you assign homework from a source other than the Algebra I
textbook (e.g., teacher-developed worksheet)?
 0

 1

 2

 3

 4

 5

19. How much mathematics homework do you assign to your Algebra I students in a typical
week?
 0-30 min  31-60 min  61-90 min  91-120 min
 2-3 hours

 More than 3 hours

20. Choose the level of graphing calculator availability for homework that best describes
your Algebra I class(es):
 Students are not allowed to use graphing calculators on homework problems.
 Students are allowed to use graphing calculators on homework problems but most do not have
access to one outside of class.
 Students are allowed to use graphing calculators on homework problems and most have access
to one outside of class.
 Students are required to use graphing calculators on homework problems and so all students
are expected to have access to one outside of class.
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Algebra I
21. How often do you assess your Algebra I students’ progress in mathematics in each of the following
ways?
Never

Rarely

Sometimes

Often

All the
Time





























































Review student notebooks/journals.











Have students present their work to the class.































Conduct a pre-assessment to determine what students
already know.
Observe students and ask questions as they work
individually.
Observe students and ask questions as they work in
small groups or pairs.
Ask students questions during large group
discussions.
Use assessments embedded in class activities to see if
students are learning "it.”
Review student homework.

Give short-answer tests (e.g., multiple choice,
true/false, fill in the blank).
Give tests requiring open-ended responses
(e.g. descriptions, explanations).

22. Choose the option that best describes your use of the assessment material provided with the
Algebra I materials.
Always


Frequently


Rarely


Never


In-class Chapter tests









One form only of the In-class unit exams









Unit projects









In-class semester exam









Lesson quizzes

23. Choose the typical number of times a quiz or test from the Algebra I materials is given each
semester.
Quiz:

 0

 1-2

 3-4

 >5

Test:

 0

 1-2

 3-4

 >5

Thank you for completing this survey regarding your use of the Algebra I curriculum materials.
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Appendix C
Sample Table of Contents Record
INSTRUCTIONS

This instrument is designed to document what mathematics content
you teach this year from the Core-Plus, Course 2 textbook. Its design
is similar to the format of the Table of Contents of your textbook. That
is, it is organized by investigations within lessons within units, with
each page displaying the contents of one textbook unit.
We ask that you complete the survey for the first class of the day in
which you teach from the Core-Plus, Course 2 textbook, unless that
class is an atypical class (e.g., accelerated, remedial, etc.). For each
investigation, select the option that best describes the extent to which
the content was taught (if at all) from your textbook: (a) Taught
primarily from Core-Plus textbook, (b) Taught from Core-Plus textbook
with some supplementation, (c) Taught primarily from alternative(s) to
Core-Plus, and (d) Did not teach content.
We ask that you update the survey at the end of each quarter and at
that time send us a photocopy of the survey using one of the four
postage paid envelopes provided.
Please fill in your name and the school at which you teach:
Name: _________________________________________
School: _________________________________________
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Page 1

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.
Taught
primarily
from CorePlus
textbook

Unit 1
Matrix Models

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Building and Using Matrix Models
Inv
1

There's No Business Like
Shoe Business









Inv
2

Analyzing Matrices









Inv
3

Combining Matrices









Lesson 2 Multiplying Matrices
Inv
1

Brand Switching









Inv
2

More Matrix Multiplication









Inv
3

The Power of a Matrix









Inv
4

Properties of Matrices









Lesson 3 Matrices and Systems of Linear Equations
Inv
1

Smart Promotions, Smart
Solutions









Inv
2

Comparing Solution
Methods

















Lesson 4
Looking Back
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Page 2

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 2
Patterns of Location,
Shape, and Size

Taught
primarily
from CorePlus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 A Coordinate Model of a Plane
Inv
1

Plotting Polygons and
Computing Distances









Inv
2

Things Are Not Always
What They Seem to Be









Inv
3

Families of Lines









Lesson 2 Coordinate Models of Transformations
Inv
1

Modeling Rigid
Transformations









Inv
2

Modeling Size
Transformations









Inv
3

Modeling Combinations of
Transformations









Lesson 3 Transformations, Matrices, and Animation
Inv
1

Spinning Flags









Inv
2

Stretching and Shrinking

















Lesson 4
Looking Back
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Page 3

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 3
Patterns of
Association

Taught
primarily
from CorePlus textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Seeing and Measuring Association
Inv
1

Rank Correlation









Lesson 2 Correlation
Inv
1

Pearson’s Correlation
Coefficient









Inv
2

Association and Causation









Lesson 3 Least Squares Regression
Inv
1

How Good is the Fit?









Inv
2

The “Best-Fitting” Line

















Lesson 4
Looking Back

Table of Contents Record (TOC), The COSMIC Project

274

Page 4

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.
Taught
primarily from
Core-Plus
textbook

Unit 4
Power Models

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Same Shape, Different Size
Inv
1

Starting from Cube One









Inv
2

The Shape of y = ax2 and
y = ax3









Lesson 2 Inverse Variation
Inv
1

Travel Times









Inv
2

Sound and Light









Inv
3

The Shape of Inverse
Variation Models









Lesson 3 Quadratic Models
Inv
1

Going Up… Going Down









Inv
2

Profit Prospects









Inv
3

The Shape of Quadratic
Models









Inv
4

Solving Quadratic
Equations









Inv
5

How Many Solutions Are
Possible?
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Page 5

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 4
Radicals and
Fractional Power
Models

Taught
primarily from
Core-Plus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 4 Quadratic Models
Inv
1

The Power of a Brace









Inv
2

Powerful Radicals









Inv
3

Cube Roots









Inv
4

Operating with Powers

















Lesson 5
Looking Back
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Page 6

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 5
Network Optimization

Taught
primarily from
Core-Plus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Finding the Best Networks
Inv
1

Optimizing a Computer
Network









Inv
2

Optimizing a Road Network









Lesson 2 Shortest Paths and Circuits
Inv
1

Shortest Routes









Inv
2

Graph Games









Inv
3

The Traveling Salesperson
Problem

















Lesson 3
Looking Back
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Page 7

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 6
Geometric Form and
Its Function

Taught
primarily from
Core-Plus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Flexible Quadrilaterals
Inv
1

Using Quadrilaterals in
Linkages









Inv
2

Linkages and Similarity









Lesson 2 Triangles and Trigonometric Ratios
Inv
1

Triangles with a VariableLength Side









Inv
2

What’s the Angle?









Inv
3

Measuring Without
Measuring









Lesson 3 The Power of the Circle
Inv
1

Follow That Driver!









Inv
2

Radian Measure









Inv
3

Modeling Circular Motion









Inv
4

Patterns of Periodic
Change

















Lesson 4
Looking Back
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Page 8

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Unit 7
Patterns in Chance

Taught
primarily from
Core-Plus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson 1 Waiting Times
Inv
1

Waiting for Doubles









Inv
2

Independent Trials









Inv
3

The Distribution of Waiting
Times















Lesson 2 The Multiplication Rule
Inv
1

Multiplying Probabilities



Lesson 3 Probability Distributions
Inv
1

Theoretical Waiting-Time
Distributions









Inv
2

Probability Distributions
and Rare Events









Lesson 4 Expected Value of Probability Distribution
Inv
1

What’s a Fair Price?









Inv
2

Fair Price and Expected
Value









Inv
3

Expected Value of a
Waiting-Time Distribution

















Lesson 5
Looking Back
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Page 9

Choose the option that best describes the extent to which the mathematics
content of each lesson was taught (if at all) from your Core-Plus, Course 2
textbook.

Capstone
Looking Back at
Course 2

Taught
primarily from
Core-Plus
textbook

Taught from
Core-Plus
textbook with
some
supplementation

Taught
primarily
from
alternative(s)
to Core-Plus

Did not
teach
content

Lesson Forests, the Environment, and Mathematics
Inv
1

Forestry and Mathematics









Inv
2

Land Use Change in RapidGrowth Areas









Inv
3

Valuing Urban Trees









Inv
4

Forests, the Greenhouse
Effect, and Global Warming









Inv
5

Measuring Trees









Inv
6

Producing Wood Products









Inv
7

Geographic Information
Systems (GIS)









Inv
8

Further Analysis

















Reports: Putting It All Together
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Page 10

Appendix D
Classroom Analysis Tool
The Classroom Analysis Tool is used to describe particular components of classroom
instruction: Use of Time, Nature of Mathematics Content, Materials Used, and Alignment
with Textbook. Detailed field notes (including time stamps) will be taken during the
observation regarding these components to facilitate accurate completion of this tool as
soon after completion of the class period as possible. (See the User’s Guide for more
information regarding the use of this tool.)
Teacher Name: ___________________________________
School: __________________________________________
Date of Visitation: _________________________________
Course: ________________________

Textbook: _________________________

Number of Students: ________________
A. Use of Time
1. Record the amount of time devoted to and the primary type of interaction for each of
the following:
Time (in min.)
Entire class period
Review of prior content
Learning/ practicing new
content
Non-instructional time

2. Were the mathematical goals for the class period stated in written or
verbal form?

Yes

No

If yes, were references made to the goals at any other time during
the class period?

Yes

No
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3. Did students begin working on the homework assignment before
the class period was over?
If yes, the work was primarily done (circle one): individually
for _______ minutes.

Yes

No

in small groups

4. Describe the lesson components in the order they occurred (e.g., non-instructional
time, teacher lecture, small group work):
LESSON OUTLINE
ACTIVITY
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TIME

B. Nature of the Mathematics Content
Unit/ Chapter: _______________________________
Mathematical topic(s):
Review: ________________________________________________
New Content: ________________________________________________
Description of a typical task within instructional segments:
Review of prior content

Learning new content

Practicing new content
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C. Materials Used
1. This question measures the use of instructional resources by the teacher to facilitate
student learning. Circle “yes” in the box next to each resource that was used by the
teacher. Circle “no” in the box next to each resource that was not used by the teacher.
For each resource that was used by the teacher, include a description of how it was
used.
Resource

Yes / No

textbook

Yes / No

practice worksheets from
curriculum materials

Yes / No

teacher-developed worksheets

Yes / No

other commercial textbooks

Yes / No

other curriculum materials

Yes / No

calculators

scientific

Yes / No

graphing

Yes / No

Describe the use of each

Software:
computers

Yes / No
Type:

manipulatives

Yes / No
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2. This question measures the use of instructional resources by the majority of the
students to facilitate student learning. Circle “yes” in the box next to each resource
that was used by the students. Circle “no” in the box next to each resource that was
not used by the students. For each resource that was used by the students, include a
description of how it was used.
Resource

Yes/ No

textbook

Yes / No

practice worksheets from
curriculum materials

Yes / No

teacher-developed worksheets

Yes / No

other commercial textbooks

Yes / No

other curriculum materials

Yes / No

calculators

scientific

Yes / No

graphing

Yes / No

Describe the use of each

Software:
computers

Yes / No
Type:

manipulatives

Yes / No
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D. General Characteristics of the Class Period
1. The learning focus of the lesson appeared to be _____________________________________
______________________________________________________________________________
2. The students’ role during the class period appeared to be _____________________________
______________________________________________________________________________.
3. Indicate the overall level of student engagement during the class period (mark the descriptor
that best applies):
√

Activity
Relatively few students appeared to be off task
About one-half of the students appeared to be off task
The majority of the students appeared to be off task

4. The teacher’s role during the class period appeared to be _____________________________
______________________________________________________________________________.

5. Which of the following were observed during learning new content? N/A _________
√

Activity
The Teacher (mark the best descriptor):
presented the lesson to the students from the front of the classroom
moved around the classroom primarily interacting with individual students seated
individually
moved around the classroom primarily interacting with individual students seated in
groups
moved around the classroom primarily interacting with groups
did not circulate around the classroom while students worked in groups

6. Which of the following were observed during practicing new content? N/A _________
√

Activity
The Teacher (mark the best descriptor):
facilitated student work from the front of the classroom
moved around the classroom primarily interacting with individual students seated
individually
moved around the classroom primarily interacting with individual students seated in
groups
moved around the classroom primarily interacting with groups
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7. Indicate the overall focus of teacher questioning during the class period (mark the descriptor
that best applies):
N/A ________
√

Activity
Focus on answers
Focus on procedures
Focus on student reasoning
Focus on development of student understanding

8. Indicate the primary level of student collaboration during the lesson (mark the descriptor that
best applies):
N/A ________
√

Activity
Students typically worked individually
Students typically worked together in pairs or small groups
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E. Alignment with Textbook
These indicators measure the extent to which the instruction during the class period of
your visit aligned with the recommendations and content of the textbook assigned to the
course. For each rating, choose the indicator that best describes what you observed.
1. Overall rating of content fidelity:
1

2

Lower Fidelity
The content of the enacted curriculum
was largely inconsistent with the written
curriculum. The textbook was not the
primary source of the lesson content
because of omissions, significant
modifications, and/or supplementation.

3
Moderate Fidelity
The content of the enacted
curriculum was moderately consistent
with the written curriculum.
Although the textbook was a source
of some of the lesson content, other
portions of the lesson could not be
attributed to the textbook.

4

5
Higher Fidelity
The content of the enacted
curriculum was consistent with the
written curriculum. The textbook was
the primary source of the lesson
content with little or no deviation or
supplementation.

Comments:

2. Overall rating of the presentation fidelity:
1
Lower Fidelity
The presentation of the enacted
curriculum was not consistent with the
expectations of the textbook authors.
During the lesson, the teacher
implemented actions/activities that were
not recommended and/or neglected to
implement actions/activities that were
advised or recommended. The
teacher placed disproportionate
emphasis on particular lesson
components at
the expense of others.

2

3
Moderate Fidelity
The presentation of the enacted
curriculum was moderately consistent
with the expectations of the textbook
authors. During the lesson, the
teacher either implemented some
actions/activities that were not
recommended or neglected to
implement actions/activities that were
advised or recommended. The
teacher generally placed appropriate
emphasis on each lesson component.

Comments:
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4

5
Higher Fidelity
The presentation of the enacted
curriculum was consistent with the
expectations of textbook authors.
During the lesson, the teacher
implemented recommended
actions/activities and refrained from
actions/activities that were not
advised or recommended. The
teacher placed appropriate emphasis
on each lesson components.

F. Other Comments:
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Classroom Analysis Tool User’s Guide
The Classroom Analysis Tool is used to describe particular components of classroom instruction
surrounding four components: Use of Time, Instructional Strategies, Mathematics Content, and
Problems worked during the class period. Detailed Field notes (including time stamps) should be
taken during the class period regarding these components to facilitate accurate completion of this
tool as soon after completion of the class period as possible.
As you take field notes during the class period, record as many details as possible, paying careful
attention to and identifying the following as they occur:
 Times when classroom activities change (e.g., from reviewing old content to learning
new content)
 Exercises/examples being worked/discussed in class
 How the exercises/examples were presented to students
 Student activity during the class period
 Teacher activity during the class period
 Questions asked by students and teachers
 Homework assignments
 Resources used during the class period (e.g., whiteboard, calculators, manipulatives)
In the following sections guidance is provided regarding how to complete each of the items on the
Classroom Analysis Tool.
A. Use of Time
This section is a record of basic use of class time, including a division of class time among
instructional segments.
1. Record the amount of time devoted to each of the following:
Time (in min.)
Entire class period
Review of prior content
Learning/ practicing
new content
Practicing new content
Non-instructional time
Record the amount of class time spent on each of the activities, The times recorded for review of prior
content, learning new content, practicing new content, and non-instructional time should total the entire
length of the class period. For recording purposes, review of prior content includes recitation of
homework answers and practice or review of material not presented during the class period, including
summative assessments (e.g., quiz, test). Also, non-instructional time refers to what Hiebert, et al (2003)
refer to as “mathematical organization” (e.g., passing out papers, assigning homework) as well as nonmathematical activities (e.g., announcements). If you cannot place lesson content into these categories,
please indicate this to the right of the table with reasoning for why it should not be included in the table.

290

2. Were the mathematical goals for the class period stated in written or
verbal form?

Yes

No

If yes, were references made to the goals at any other time during
the class period?

Yes

No

Choose “yes” if the teacher stated the mathematical goals for the lesson orally or had them in written form
for students to read. Then indicate if the teacher or students made reference to the mathematical goals of
the lesson point at any other time during the lesson. This could be, but is not limited to, relating the
solution of a problem to an objective of the day or reminding students of the focus of the mathematics
content.

3. Did students begin working on the homework assignment before
the class period was over?
If yes, the work was primarily done (circle one):
for _______ minutes.

individually

Yes

No

in small groups

Choose “yes” if the students began their homework assignment before the class period was over. Then
indicate if the students primarily worked on their assignment alone or in small groups (including pairs)
and for how long they worked. Note that at the end of the class period, when this often occurs, some
students may be off task while others are working. Also, some students may be working individually while
others work together. This question should be answered based on the activity of the majority of the students
in the classroom.
During a lesson in which students begin working on what may be referred to as “classwork” and the
teacher indicates that the students are to finish the assignment for “homework,” the work up to that point
should not be counted as homework, as the intention may not have been for it to be assigned as such.
Therefore, only the time after the teacher designates an assignment as “homework” should be included
here.

5. Describe the lesson components in the order they occurred (e.g., non-instructional time,
teacher lecture, small group work) and the amount of time devoted to each:
EXAMPLE LESSON OUTLINE
ACTIVITY

TIME

Non-instructional time

3 min

Homework review

8 min

Warm-up activity

6 min

Teacher presentation of examples

17 min

Individual student work

15 min

Non-instructional time

1 min

A sample outline is given above. Include components if they occur more than once. For example, noninstructional time should be noted every time it occurs, including interruptions to other lesson components.
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B. Nature of the Mathematics Content
This section is a record of the mathematics content of the class period, including a description of
tasks worked.
Unit/ Chapter: _______________________________
Fill in the title of the Unit or Chapter from the textbook where the content for the class period was taken.

Mathematical topic(s):
Review: ________________________________________________
New Content: ________________________________________________
Fill in the mathematical topic(s) introduced or discussed during the class period.

Description of a typical task within instructional segments:
In the space below, describe a task worked during various instructional segments of the class period that
is representative of the problems worked during the class period. Include a description of how the tasks
were worked, by whom, and the amount of time spent working each task, including time presenting
solutions or follow-up discussions.
You may observe an instructional segment where there is no typical task. That is, there may be only one
problem worked or all the tasks vary in nature. In the first case, include a description of the single task
including how the problem was worked, by whom, and the amount of time spent working it. In the second
case, where there is no typical task, include a brief description in the variation of the tasks worked.
An example has been provided below:
Review of prior content

Learning new content
“Learning new content” contained 5 tasks. The first two tasks had students explore solutions to linear
equation by graphing by hand. Each took 4 minutes. Tasks 3 and 4 had students write equations based on
real-life contexts. Each of these took 9 minutes. The fifth task was review on adding fractions. This task
took 3 minutes. Tasks 1 and 3 were presented by the teacher to the class. Tasks 2, 4, and 5 were worked
by students individually and then discussed by the whole class with students providing solutions and the
teacher verifying their accuracy.

Practicing new content
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C. Materials Used
This section is a record of the instructional materials used by the teachers and students during
the class period, including curriculum materials and instructional tools.
1. This question measures the use of instructional resources by the teacher to facilitate
student learning. Mark “yes” in the box next to each resource that was used by the
teacher. Mark “no” in the box next to each resource that was not used by the teacher.
For each resource that was used by the teacher, include a description of how it was
used.
Resource

Yes/ No

textbook

Yes / No

practice worksheets from
curriculum materials

Yes / No

teacher-developed worksheets

Yes / No

other commercial textbooks

Yes / No

other curriculum materials

Yes / No

calculators

scientific

Yes / No

graphing

Yes / No

Describe the use of each

Software:
computers

Yes / No
Type:

manipulatives

Yes / No

Note: Manipulatives includes mathematics tools (e.g., geoboards, algebra tiles, rulers) and
physical objects used more often outside of the mathematics classroom (e.g., string, people,
playing cards). Include the type of manipulatives in the describe box as well as a description of
their use.
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2. This question measures the use of instructional resources by the majority of the students
to facilitate student learning. Mark “yes” in the box next to each resource that was used
by the students. Mark “no” in the box next to each resource that was not used by the
students. For each resource that was used by the students, include a description of how
it was used.
Resource

Yes/ No

textbook

Yes / No

practice worksheets from
curriculum materials

Yes / No

teacher-developed worksheets

Yes / No

other commercial textbooks

Yes / No

other curriculum materials

Yes / No

calculators

scientific

Yes / No

graphing

Yes / No

Describe the use of each

Software:
computers

Yes / No
Type:

manipulatives

Yes / No

Note: Manipulatives includes mathematics tools (e.g., geoboards, algebra tiles, rulers) and
physical objects used more often outside of the mathematics classroom (e.g., string, people,
playing cards). Include the type of manipulatives in the describe box as well as a description of
their use.
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D. General Characteristics of the Class Period
This section is a record of characteristics that reflect the learning goals, student activity, and
teacher activity during the class period.
1. The learning focus of the lesson appeared to be __________________________________
____________________________________________________________________________.
In the space above, summarize the mathematical focus – the mathematical learning goals -- of
the lesson.
2. The students’ role during the class period appeared to be _________________________
_____________________________________________________________________________.
In the space above, summarize the role students played during the lesson (e.g., took notes, provided
solutions to problems, asked questions when confused).

3. Indicate the overall level of student engagement during the class period (mark the
descriptor that best applies):
√

Activity
Relatively few students appeared to be off task
About one-half of the students appeared to be off task
The majority of the students appeared to be off task

Choose the option that best reflects the level of student engagement in the lesson.
4. The teacher’s role during the class period appeared to be ________________________
_____________________________________________________________________________.
In the space above, summarize the role the teacher played during the lesson (e.g. provided homework
answers, lectured, facilitated as students worked in groups).

5. Which of the following were observed during learning new content? N/A ________
√

Activity
The Teacher (mark the best descriptor):
presented the lesson to the students from the front of the classroom
moved around the classroom primarily interacting with individual students
seated individually
moved around the classroom primarily interacting with individual students
seated in groups
moved around the classroom primarily interacting with groups
did not circulate around the classroom while students worked in groups

Choose the option that best reflects the role of the teacher when students were learning new
mathematics content. If no new mathematics content was learned, check “N/A.”
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6. Which of the following were observed during practicing new content? N/A _________
√

Activity
The Teacher (mark the best descriptor):
facilitated student work from the front of the classroom
moved around the classroom primarily interacting with individual students
seated individually
moved around the classroom primarily interacting with individual students
seated in groups
moved around the classroom primarily interacting with groups

Choose the option that best reflects the role of the teacher when students were practicing new
mathematics content. If no new mathematics content was practiced, check “N/A.”

7. Indicate the overall focus of teacher questioning during the class period (mark the
descriptor that best applies):
√

N/A _______
Activity

Focus on solutions
Focus on procedures
Focus on student reasoning
Focus on development of student understanding

Choose the option that best describes the primary focus of questions asked by teachers:
- Choose “focus on solutions” if the teacher primarily asked questions to obtain solutions to
exercises (new or previously worked).
- Choose “focus on procedures” if the teacher primarily asked questions to obtain steps students
used to solve problems (new or previously worked).
- Choose “focus on student reasoning” if the teacher primarily asked questions to elicit student
thinking about solutions or procedures.
- Choose “focus on development of student understanding” if the teacher primarily asked
questions that encouraged students to think more deeply about the mathematics being discussed.

If the teacher did not ask any questions during the lesson, check “N/A.”
8. Indicate the primary level of student collaboration during the lesson (mark the
descriptor that best applies):
N/A _______
√

Activity
Students typically worked individually
Students typically worked together in pairs or small groups

Choose the option that best reflects the role of the teacher when students were practicing new
mathematics content. If no new mathematics content was practiced, check “N/A.”
If there was no opportunity for students to work on mathematics individually or in groups during
the lesson (e.g., the entire class period was spent in whole class discussion), check “N/A.”
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E. Alignment with Textbook
These indicators measure the extent to which the instruction during the class period of your
visit aligned with the recommendations and content of the textbook assigned to the course.
For each rating, choose the indicator that best describes what you observed.

1. Overall rating of content fidelity:
Select the rating below that best represents the alignment between the content of the class period
you observed and the content of the textbook. This includes instructional segments as well as the
mathematics included in the textbook. Include comments regarding observed events that support
your rating.
1

2

Lower Fidelity
The content of the enacted
curriculum was largely inconsistent
with the written curriculum. The
textbook was not the primary
source of the lesson content because
of omissions, significant
modifications, and/or
supplementation.

3

4

Moderate Fidelity
The content of the enacted
curriculum was moderately
consistent with the written
curriculum. Although the textbook
was a source of some of the lesson
content, other portions of the lesson
could not be attributed to the
textbook.

5
Higher Fidelity
The content of the enacted
curriculum was consistent with
the written curriculum. The
textbook was the primary
source of the lesson content
with little or no deviation or
supplementation.

Comments:

2. Overall rating of the presentation fidelity:
Select the rating below that best represents the alignment between the presentation of the
mathematics during the class period you observed and the presentation recommended by the
textbook authors. This includes teacher and student actions as well as use of class time. Include
comments regarding observed events that support your rating.
1
Lower Fidelity
The presentation of the enacted
curriculum was not consistent with
the expectations of the textbook
authors. During the lesson, the
teacher implemented
actions/activities that were not
recommended and/or neglected to
implement actions/activities that
were advised or recommended. The
teacher placed disproportionate
emphasis on particular lesson
components at
the expense of others.

2

3
Moderate Fidelity
The presentation of the enacted
curriculum was moderately
consistent with the expectations of
the textbook authors. During the
lesson, the teacher either
implemented some actions/activities
that were not recommended or
neglected to implement
actions/activities that were advised
or recommended. The
teacher generally placed appropriate
emphasis on each lesson component.

Comments:
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4

5
Higher Fidelity
The presentation of the enacted
curriculum was consistent with
the expectations of textbook
authors. During the lesson, the
teacher implemented
recommended actions/activities
and refrained from
actions/activities that were not
advised or recommended. The
teacher placed appropriate
emphasis on each lesson
components.

F. Other Comments:
Include in this section any other comments regarding the lesson that do not fit anywhere else but
are important to characterize the class period.
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Appendix E
Interview Protocol #1
This interview will be used to gain insight into teachers’ orientations towards mathematics
curriculum, teaching, and learning. The answers to these questions should tell a story about this
teacher in regards to his or her orientations in relationship to beliefs, actions, expectations of
others, and the context in which he or she teaches.
TASK A
The teachers will be given 12 index cards one at a time on which statements like the following are
written:
• You have to study mathematics for a long time before you see how useful it is.
• To solve most mathematics problems you have to be taught the correct procedure.
• I like my students to master basic mathematical skills before they tackle complex
problems.
• When students can’t solve problems, it’s usually because they can’t remember the right
formula or rule.
• If students use graphing calculators, then it’s likely they won’t master the basic
mathematical skills and procedures they need to know.
• A lot of things in mathematics must simply be accepted as true and remembered.
• Much of secondary mathematics can be learned through exploration and discovery.
• In my classes, students learn mathematics best when they can work together to discover
mathematical ideas.
• I often learn from my students during mathematics class because my students come up
with ingenious ways of solving problems that I have never considered.
• Calculators help high school students explore mathematical ideas and solve problems.
• The testing program in my state/ district dictates what mathematics content I teach.
• Students learn mathematics in classes with students of similar abilities.
1. Sort the cards into three stacks: Agree, Disagree, Unsure.
2. For the agree or disagree stacks: Talk to me about a specific example that helped you
determine your response to #1.
3. For the unsure stack: What made you unsure about this statement?
TASK B
As a follow-up to the statement “The testing program in my state/ district dictates what
mathematics content I teach,” the teachers will be asked the following:
• When visiting your classroom, what does your principal look for? Curriculum
coordinator? Other people? What do you hope they see? hear? Do you prepare differently
for the various people who visit your classroom?
• What do your students expect from you? What did you do to meet their expectations?
• What do parents expect from you? What did you do to meet their expectations?
• What constraints are placed on your teaching? From where do they come?
• Tell me about a time you needed some support (i.e., you needed to talk to someone about:
what was going on in your classroom, the mathematics you were teaching). What did you
do in this situation? Did you get the support for which you hoped?
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TASK C
The interview will conclude with the following questions: Which course do you enjoy teaching
the most: Algebra or Core-Plus? Why?
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Appendix F
Interview Protocol #2
This interview will be used to gain insight into teachers’ beliefs about and use of curriculum and
changes in instructional practices across courses and classes. The answers to these questions
should tell a story about this teacher in regards to his or her use of curriculum materials in
relationship to beliefs, actions, expectations of others, and the context in which he or she teaches.
1. Tell me about your teaching experience. How long have you been teaching? What
courses have you taught? How long have you taught Algebra I? Core-Plus?
The following questions are specific to Core-Plus and Algebra 1. Please try to limit your
reflection and responses to these courses.
2. Tell me about a time when your students left your classroom and you thought, “This was
a really good lesson.” What made it so good? What materials did you use during the
lesson? How did you use them?
3. How do you plan for teaching Algebra I? Core-Plus? How does your planning differ
between courses?
4. Describe a typical lesson for each course. How does instruction differ between courses?
5. Tell me about a time when you changed the direction of a lesson in Algebra 1. What did
you change? Why? (Same question for CP.) In which course are you most likely to
change your planned instruction? Why?
6. What factors are key to teaching Algebra 1 well? Core-Plus?
7. In what ways do the learning experiences of students differ in Algebra 1 vs. Core-Plus?
In what ways does your role differ?
8. Tell me about your favorite topic in your Core-Plus textbook? How did it come to be
your favorite? (least favorite?)
9. Tell me about your favorite topic in your Algebra textbook? How did it come to be your
favorite? (least favorite?)
10. How does teaching Algebra I impact your teaching of Core-Plus? How does teaching
Core-Plus impact your teaching of Algebra I?
11. A parent calls you and asks you to describe the differences between Core-Plus and
Algebra I. What do you tell them?
12. If you were to design the ideal mathematics curriculum materials, what would the content
be? How would the content be organized? What support materials would there be for
teachers? What would the student materials contain? How is this design reflected in the
curriculum materials you currently use? Not reflected?
13. You are teaching an introductory lesson on slope. Tell me how you would introduce this
concept to your students? How do students respond to this approach? How do your
Algebra I curriculum materials ask you to present it? How do your Core-Plus curriculum
materials ask you to present it?
14. What is the purpose of learning mathematics? What mathematics do students need to
know? How does your Algebra 1 textbook address this? CP?
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Appendix G
Case Study Teacher Responses to Card Sort
Statement

Molly

Connie

Larry

Janet

1.

Students learn mathematics best in classes with students of
similar abilities.

U

U

A

D

2.

The testing program in my state/district dictates what
mathematics content I teach.

A

A

A

A

3.

Calculators help high school students explore mathematical
ideas and solve problems.

A

A

A

A

4.

Much of secondary mathematics can be learned through
exploration and discovery.

A

D

A

A

5.

To solve most mathematics problems you have to be taught
the correct procedure.

D

D

D

U

6.

When students can't solve problems, it's usually because
they can't remember the right formula or rule.

D

U

D

A

7.

I often learn from my students during mathematics class
because my students come up with ingenious ways of
solving problems that I have never considered.

A

A

A

A

8.

In my classes, students learn mathematics best when they
can work together to discover mathematical ideas.

A

A

A

U

9.

A lot of things in mathematics must simply be accepted as
true and remembered.

D

U

D

D

10. I like my students to master basic mathematical skills before
they tackle complex problems.

U

U

A

U

11. If students use graphing calculators, then it is likely they
won't master the basic mathematical skills and procedures
they need to know.

U

D

D

D

12. You have to study mathematics for a long time before you
see how useful it is.

D

U

D

D

Note. A = Agree; D = Disagree; U = Unsure

302

Appendix H
Initial Teacher Survey Responses Reflecting Teacher Orientations to Teaching and
Learning
Responses by Teacher Number

Statement

1

2

3

4

5

6

7

8

9

10

Students should share their thinking and
approaches to solving mathematics
problems with other students.

SA

SA

SA

SA

A

SA

SA

A

SA

A

When students can't solve problems,
it's usually because they can't
remember the right formula or rule.

SD

A

A

D

A

D

A

D

D

D

It is not very productive for students to
work together during mathematics class.

SD

D

D

SD

D

SD

SD

NO

D

D

Every student in my room should feel
that mathematics is something he/she can
do.

A

SA

SA

SA

A

SA

SA

SA

SA

SA

In my classes, students learn
mathematics best when they can work
together to discover mathematical ideas.

SA

SD

A

A

A

A

A

D

A

A

I like my students to master basic
mathematical skills before they tackle
complex problems.

Aa

A

NO

Da

D

D

D

SA

SA

A

When two students solve the same
mathematics problem correctly using
two different strategies I usually have
them share their solutions with the
class or with each other.

SA

NO

A

SA

A

A

A

A

A

A

Learning mathematics requires that
students actively engage in thinking,
exploring and talking about their ideas.

SA

SA

SA

SA

A

SA

SA

D

SA

A

Statements about Students
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Initial Teacher Survey Responses Reflecting Teacher Orientations to Teaching and
Learning (continued)
Responses by Teacher Number
1

2

3

4

5

6

7

8

9

10

When students are working on
mathematics problems, I put more
emphasis on getting the correct answer
than on the process followed.

SD

SD

SA

D

D

D

SD

D

D

D

I don't necessarily answer students'
mathematics questions directly but rather
let them figure things out for themselves.

A

SA

A

SA

A

A

A

NO

A

A

Students learn mathematics best when
the teacher demonstrates concepts and
methods, and then provides students
opportunities for practice and
reinforcement.

D

SA

NO

NO

D

D

D

A

A

A

Mathematics teachers should make
sure that students see lots of different
ways to look at the same question or
problem.

SA

SA

SA

NO

A

SA

A

NO

A

A

I encourage students to explain their
mathematical ideas in class.

SA

A

A

A

A

SA

SA

SA

A

A

I like to teach using mathematics
problems that can be solved in many
different ways.

A

A

SA

A

A

A

A

A

A

A

Much of secondary mathematics can
be learned through exploration and
discovery.

SA

A

NO

A

A

SA

A

A

A

A

Learning mathematics concepts is
more important than learning
mathematics skills and procedures.

SD

D

A

A

D

SA

D

D

A

D

A lot of things in mathematics must
simply be accepted as true and
remembered.

SD

D

NO

Aa

D

D

D

NO

A

D

Statement

Statements about the Teacher

Statements about Mathematics
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Initial Teacher Survey Responses Reflecting Teacher Orientations to Teaching and
Learning (continued)
Responses by Teacher Number

Statement

1

2

3

4

5

6

7

8

9

10

Statements about Mathematics (continued)
You have to study mathematics for a
long time before you see how useful it is.

SD

SA

D

D

D

SD

D

SD

A

D

Most mathematics problems can be
solved in only one way.

SD

D

SD

SD

D

D

D

SD

D

D

To solve most mathematics problems
you have to be taught the correct
procedure.

SD

D

D

SD

D

NO

D

NO

A

A

If students use graphing calculators, then
it is likely they won't master the basic
mathematical skills and procedures they
need to know.

Da

SA

D

Aa

D

SD

SD

A

A

D

Calculators help high school students
explore mathematical ideas and solve
problems.

SA

SA

SA

Da

A

SA

SA

A

NO

D

Statements about Mathematical Tools

Note. SA = Strongly Agree; A = Agree; NO = No Opinion; D = Disagree; SD = Strongly Disagree
a

= year 1 response entered, changed in year 2

Highlighted items are those that reflect a conceptual orientation as defined by Thompson, et al. (1994) or
reflect the instructional dimensions that work together to establish a classroom community that promotes
mathematical understanding as outlined by Hiebert, et al. (1997). Unshaded items reflect a procedural
orientation as defined by Thompson, et al. or reflect “typical” U.S. classroom instruction as outlined by
Stigler & Hiebert (1999). The shaded and dotted item is neither procedural nor conceptual, and therefore,
is considered to be neutral.
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Appendix I
Teacher Orientation Classification Scheme
Teacher responses to statements on the ITS (see Appendix H) were used to place each of
the 10 study teachers into one of four categories: (1) conceptually oriented; (2) moderately
conceptually oriented; (3) moderately procedurally oriented; and (4) procedurally oriented. This
appendix contains a description of the process used to classify teachers based on their stated
orientations to teaching and learning. Definitions of conceptual and procedural orientations were
used as a framework for the classification.
Thompson, et al. (1994) defined a conceptual orientation to be an orientation to
mathematics teaching and learning that focuses on the development of the mathematical ideas
that underlie the solution to a given mathematical problem. Descriptions of a learning
environment that aids students in development of mathematics for understanding from Hiebert, et
al. (1997) suggest a view of mathematics teaching and learning where students often work
together to explore mathematical ideas. Additionally, the teacher serves as facilitator, asking
questions at appropriate times and striking a balance between allowing students to struggle with
the mathematics and providing appropriate set-up of the mathematical tasks on which students
work. In this view, technology is considered to be a mathematical tool that aids students in the
development of mathematical ideas. Additionally, all students should have access to the
mathematics being learned, communicating their ideas to others, justifying their responses and
challenging others.
Thompson, et al. (1994) defined a procedural orientation to be an orientation to
mathematics teaching and learning that focuses on the method used for obtaining the solution to a
mathematical problem Descriptions from the TIMSS video study (Stigler & Hiebert, 1999)
suggest a view of mathematics that involves the teacher presenting mathematics content to
students followed by student practice of similar problems and limited use of technology.
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Placement of the 10 teachers into orientation categories began with a holistic view of their
responses to the 22 survey items. All teachers reported similar responses to nine items that would
indicate a conceptual orientation, including statements suggesting that students learn from one
another. They also uniformly agreed on the neutral item that assessed the value they placed on
student confidence in their own abilities to do mathematics. As this substantial agreement covered
nearly one-half of the items, classification of the 10 study teachers by orientations to teaching and
learning began with assuming all teachers were conceptually oriented and continued with removal
of them from this category based on answers to other items.
The initial item considered during classification was “Learning mathematics concepts is more
important than learning mathematics skills and procedures.” This item does not suggest that
learning mathematical procedures is more important than learning concepts. In fact they could be
considered of equal importance. Therefore, it could not be used to remove a teacher from the
conceptually oriented category. In the end, this item did not impact the placement of teachers into
any category.
Reliance on memorized rules and procedures is antithetical to a conceptual orientation, so
agreement with one of the following items (not aligning with a conceptual orientation) removed a
teacher from being classified as having a conceptual orientation to being classified as having a
moderately conceptual orientation:
•
•
•

When students can't solve problems, it's usually because they can't remember the right
formula or rule.
A lot of things in mathematics must simply be accepted as true and remembered.
To solve most mathematics problems you have to be taught the correct procedure.

The vision of a conceptual orientation as described by Thompson, et al. (1994) and Hiebert, et al.
(1997) suggests that technology can give students access to mathematics that deficiencies in basic
skills prevent them from exploring by hand. Therefore, indicating agreement with one of the first
two items or disagreement with the third item (not aligning with a conceptual orientation) moved
a teacher from having a conceptual orientation to having a moderate conceptual orientation:
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•
•
•

I like my students to master basic mathematical skills before they tackle complex problems.
If students use graphing calculators, then it is likely they won't master the basic mathematical
skills and procedures they need to know.
Calculators help high school students explore mathematical ideas and solve problems.
Next, responses to the following items in a manner contrary to a conceptual orientation would

move teachers into the moderately conceptually oriented category. The first item focuses on
teacher preference for obtaining student answers over solution methods, deceasing the importance
of the teacher understanding how students are solving problems. Agreement with this item would
remove teachers from classification as conceptually oriented to classification as moderately
conceptually oriented:
•

When students are working on mathematics problems, I put more emphasis on getting the
correct answer than on the process followed.

The second item indicates a classroom culture that does not relate mathematics to students’
everyday lives, therefore, diminishing opportunities for students to see the relevance of
mathematics in their lives. Disagreement with this item would remove teachers from
classification as conceptually oriented to classification as moderately conceptually oriented:
•

You have to study mathematics for a long time before you see how useful it is.
The three sets of items described previously were used to remove teachers from being

classified as conceptually oriented to being classified as moderately conceptually oriented. As
these statements did not represent a deviation from student investigation of mathematical ideas,
which is at the heart of a conceptual orientation, they did not suggest teachers had a procedural
orientation. However, agreement with the first item or disagreement with both the second and
third items

listed in the next set of statements (not aligned with a conceptual orientation)

definitively removed teachers from being classified as having a conceptual orientation or having a
moderate conceptual orientation to classification as moderately procedurally oriented, as these
items reinforce the importance of teacher lecture and decrease the importance of student
exploration of mathematical ideas:
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•
•
•

Students learn mathematics best when the teacher demonstrates concepts and methods, and
then provides students opportunities for practice and reinforcement.
In my classes, students learn mathematics best when they can work together to discover
mathematical ideas.
Learning mathematics requires that students actively engage in thinking, exploring and
talking about their ideas.
To place a teacher into a procedurally oriented category would have involved a teacher

emphasizing individual student learning and learning mathematical skills and procedures over
developing conceptual understanding of mathematics. As all of the study teachers indicated that
students can learn from one another and that sharing of mathematical ideas is valued in their
classrooms, the emphasis on individual student learning was not evident. Additionally, there was
not an option for teachers to indicate that student learning of procedures and skills was more
important than the development of conceptual understanding. Hence, no study teachers were
placed in the procedurally oriented category.
Conceivably, someone else may characterize the teachers in different ways. That said, the
hypotheses generated from this study suggest that the classification described here was a useful
way of categorizing and discussing the 10 study teachers.
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Appendix J
Mean Responses by Orientation Group Regarding Teacher Use of Instructional Practices
by Textbook Type
About how often do you do each of the following in your mathematics instruction of your…
course(s)?
Integrated I

Algebra I

CO
(N=3)

MCO
(N=3)

MPO
(N=4)

All
(N=10)

CO
(N=3)

MCO
(N=3)

MPO
(N=4)

All
(N=10)

Introduce content through
formal presentations.

3.33

3

3.25

3.2

4.33

4.33

4.75

4.5

Pose open-ended questions.

4.67

4.67

4

4.4

3.33

3.33

4

3.5

Engage in whole-class
discussions.

4.67

4

3.75

4

4

4

4.5

4.2

5

4.67

4.25

4.5

4

3.67

4.25

3.8

Ask students to explain
concepts to one another.

4.67

4.67

4

4.3

3.67

3.33

4

3.6

Ask students to offer
alternative methods for
solutions.

4.67

4.67

3.5

4.1

4

3.33

4

3.7

Ask students to use multiple
representations (e.g., numeric,
graphic, verbal, tabular,
symbolic, etc.).

5

4

3.5

4

3.67

3.33

4

3.7

Help students see connections
between mathematics and other
disciplines.

4.33

4.67

3.75

4.1

3.67

3.67

3.75

3.7

5

5

3.5

4.3

5

5

4.5

4.7

3.33

2.67

2.75

2.8

1.67

1.33

2.25

1.9

Instructional Activity

Require students to explain
their reasoning when giving an
answer.

Assign mathematics
homework.
Read and comment on the
reflections students have
written (e.g., in their journals).

Note. All means reported on a 5-point scale. CO = conceptually oriented; MCO = moderately conceptually
oriented; MPO = moderately procedurally oriented
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Appendix K
Mean Responses by Orientation Group Regarding Student Activities Across Courses
About how often do students in your... class(es) take part in the following types of activities?
Integrated I

Algebra I

Activity

CO
(N=3)

MCO
(N=3)

MPO
(N=4)

All
(N=10)

CO
(N=3)

MCO
(N=3)

MPO
(N=4)

All
(N=10)

Listen and take notes during a
presentation by the teacher.

2.33

3

2.5

2.6

4

4.67

4.25

4.2

Work in groups or pairs.

5

4.67

4.25

4.7

4.33

3.67

3.5

3.8

Engage in mathematical
activities using concrete
materials.

3.67

4

3.75

3.8

2.33

3

2.5

2.7

Practice routine
computations/algorithms.

3

3.33

3.5

3.1

4.33

4.67

4.25

4.4

Review homework/worksheet
assignments.

4.33

3.67

4.25

4

5

5

4.75

4.9

Follow specific instructions in
an activity or investigation.

4.67

4.67

4.25

4.5

4.67

4.33

4.25

4.4

Use mathematical concepts to
interpret and solve applied
problems.

4.67

4.67

4.5

4.7

4

3.67

3.75

3.7

Answer textbook or worksheet
questions.

4.67

4

4.75

4.4

5

4.67

5

4.8

Collect, record, represent,
and/or analyze data.

4.33

4.33

4

4.1

2

2.33

3.25

2.7

Write reflections (e.g., in a
journal).

3.33

3

2.25

2.7

1.67

1.33

1.25

1.6

Make formal presentations to
the rest of the class.

3.67

3

2.25

2.9

2.33

2

1.5

1.9

Use calculators or computers
for learning or practicing
skills.

5

5

4.75

4.9

3.67

4.33

3.75

3.9

Use calculators or computers
to develop conceptual
understanding.

4.67

5

4.5

4.8

3.67

4.33

3.5

3.7

Use calculators or computers
as a tool (e.g. spreadsheets,
data analysis).

5

5

4.25

4.8

3

3.67

2.5

3.1

Note. All means reported on a 5-point scale. CO = conceptually oriented; MCO = moderately conceptually
oriented; MPO = moderately procedurally oriented

311

Appendix L
Summary Data on Teacher Use of Specific Instructional Strategies by Course
Teacher

Course

Group Work

Graphing Calculator

Teacher Questioning

Algebra I

Most students work
individually

Used for computational
purposes

Used to obtain student
processes

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to extend student
learning

Algebra I

Most students work
individually

Used for computational
purposes

Used to obtain correct
solutions

Integrated I

Most students work
in groups

Used as directed by
textbook

Algebra I

Most students work
individually

Used for computational
purposes and data analysis

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to obtain student
processes

Algebra I

Most students work
in groups

Used for computational
purposes

Used to obtain student
processes

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to direct student
learning during Inv.

Algebra I

Most students work
individually

Used for computational
purposes

Used to obtain student
processes and correct
solutions

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to extend student
understanding

Algebra I

Most students work
individually

Used for computational
purposes

Used to obtain student
processes

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to obtain student
reasoning

Algebra I

Most students work
individually

No calculator use observed

Used to develop
understanding

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to develop
understanding

1

2

3

Used to obtain student
processes and correct
solutions
Used to obtain student
processes and correct
solutions

4

5

6

7
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Summary Data on Teacher Use of Specific Instructional Strategies by Course
(continued)
Teacher

Course

Group Work

Graphing Calculator

Teacher Questioning

Algebra I

Most students work
individually

Used for computational
purposes

Used to develop
understanding

Integrated I

Most students work
in groups

Used as directed by
textbook

Used to develop
understanding

Algebra I

Most students work
individually

Used for computational
purposes and data analysis

Used to obtain student
processes

Integrated I

Most students work
individually

Used for data analysis

Used to obtain student
processes

Algebra I

Most students work
individually

No calculator use observed

Used to obtain student
processes

Integrated I

Most students work
individually

Used as directed by
textbook

No questioning
observed

8

9

10

Note. Data reflects typical observed use of strategies in each course.
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Appendix M
Teacher-Reported Emphasis During Instruction on Preparing Students for Standardized
Tests
Teacher Number

During Int I

During Alg I

1

Moderate Emphasis

Heavy Emphasis

2

Heavy Emphasis

Heavy Emphasis

3

Heavy Emphasis

Moderate Emphasis

4

Moderate Emphasis

Moderate Emphasis

5

Heavy Emphasis

Heavy Emphasis

6

Heavy Emphasis

Heavy Emphasis

7

Moderate Emphasis

Moderate Emphasis

8

Heavy Emphasis

Heavy Emphasis

9

Moderate Emphasis

Moderate Emphasis

10

Moderate Emphasis

Moderate Emphasis

Note. The choices were: None, Minimal Emphasis, Moderate Emphasis, and Heavy Emphasis.
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Appendix N
Teacher-Reported Impact of State Testing on the Mathematics Content of Their Courses
Teacher Number
Statement

1

2

3

4

5

6

7

8

9

10

The testing program in my state/district
dictates what mathematics content I teach.

SA

SA

Da

SA

A

D

A

A

A

A

Note. SA = Strongly Agree; A = Agree; D = Disagree
a

= year 1 response entered, changed in year 2
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