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PREPARATION FOR HIGH SCHOOL MATHEMATICS REFORM IN THE
NORTHEAST GEORGIA RESA DISTRICT: A “STAGES OF CONCERNS”
APPROACH TO EXAMINING PROFESSIONAL LEARNING
by
KAY SMITH HAUGEN
(Under the Direction of Gregory Chamblee)
ABSTRACT

The purpose of this study was two-fold. The first purpose was to examine the
longitudinal concerns of a cohort of high school mathematics teachers in the Northeast
Georgia Regional Educational Services Agency (RESA) district about implementation of
the Georgia Performance Standards. The second purpose was to explore relationships
among their Stages of Concerns profiles, demographic factors, and professional learning
experiences provided by institute instructors. The study examined Implementation of
Georgia Performance Standards in High School Mathematics as a change innovation
using the Concerns-Based Adoption Model. The study utilized a mixed methods time-
series research design. Quantitative data were collected using the Stages of Concern
Questionnaire. Qualitative data were collected from the workshop participants using an
open-ended question of concern and from the institute instructors using interviews.
Results of the quantitative analysis showed participants moving from the information
stage to the management stage to the awareness stage. Results are consistent with new
users of an innovation whose management concerns are not being met. Individual
participants’ scores at the information stage decreased significantly. Group stages of

concern profiles were analyzed based on selected demographic variables. There were no



significant differences in mean stages of concern scores among groups of workshop
participants categorized by years of teaching experience. Participants who chose a
traditional textbook had significantly higher information concerns than participants who
chose a reform-based textbook and participants who remained undecided about a
textbook choice. Participants who participated in other professional learning activities
scored significantly higher on collaboration concerns than did participants who were
involved in Math I training only. Qualitative analysis of the open ended question of
concern revealed concerns about materials such as textbooks and learning tasks, concerns
about time management, concerns about readiness of students for a more rigorous
curriculum, and concerns about educational change in general. Analysis of the interview
data from institute instructors revealed that instructors’ awareness of participants’
concerns was on target and that they were working to address the concerns to the best of
their ability. Results of the study were used to make recommendations for further

professional development and collaborative efforts for teachers acting as change agents.

INDEX WORDS: Dissertation, Concerns Based Adoption Model, Mathematics
Education, Mathematics Reform, Curriculum Reform, Professional
Learning
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CHAPTER 1
INTRODUCTION
Sustainable system change is the agenda,
and we are at the very early stages of an exciting journey.
(Fullan, 2003, p. xiii)

At any given time and place, policymakers contemplate introducing a new
innovation to teachers, who, in turn, are expected to introduce the innovation to their
students. This change process typically begins with promises such as school
improvement, enhanced student learning, and increased student achievement.
Mathematics teachers in Georgia are currently involved in such a change as they prepare
to implement a major curriculum reform —The Georgia Performance Standards (GPS).

According to Amit and Fried (2002), “a reform movement is both an agent of
change and a response to it” (p. 375). Curriculum reform in Georgia is an agent of change
for the teachers and administrators who are being required to implement it. State leaders
envision Georgia as a national change agent, as evidenced by the stated mission of the
Georgia Department of Education: “Leading the nation in improving student
achievement” (Cox, 2007d). Georgia curriculum reform is also a response to change
brought about by the federal No Child Left Behind legislation passed in 2001 which
“brought accountability to a new level” (Lodico, Spaulding, & Voegtle, 2006, p. 2) in the
United States.

Any reform effort will result in new demands on the teachers expected to
implement the reform (Charambous, Philippou, & Kyriakides, 2004). The teachers will

play an important role in the success of the reform effort.



Context of Study

This study focuses on Georgia high school math teachers’ concerns related to
implementation of a standards-based curriculum and the teachers’ journeys through a
state sponsored professional learning experience. The topic fits into the realm of
educational change in the broader field of curriculum studies. The context of the study is
developed by discussing the following major areas: change theory, defining concerns, the
Concerns Based Adoption Model, educational change in mathematics education, Georgia
curriculum changes, and professional development of teachers.
Change Theory

The philosophy of educational change can be traced to two traditions. The first,
commonly referred to as the Diffusion of Innovations (Rogers, 2003) tradition began in
the 1940s with a study of the diffusion of hybrid seed corn. The general systems theory
tradition emerged in the 1950s. Systems theory originally focused on management
science but began to be applied to educational research in the 1970s (Ellsworth, 2000).

Various educational change models emphasize different aspects of the change
process. For example, Fullan (1982; 1993; 1999; 2003) writes about the characteristics of
the “change agent” at a particular level of implementation. External change agents
include state and national policy setters and outside consultants. District administrators,
principals, and classroom teachers are examples of change agents at the local level. The
Concerns-Based Adoption Model (CBAM) (Hall & Hord, 1987, 2006; Hord, Rutherford,
Huling-Austin, & Hall, 1987) focuses on the people who are expected to adopt the
innovation. Ely (in Ellsworth, 2000) concentrates on why so many educational initiatives

fail.



The purpose of a research study dictates which model best serves as a framework
for the study. If any innovation is going to be a success, then the framework of change
theory must guide the facilitators of change. The concerns of the individuals expected to
adopt the change are critical because the individuals have a great deal of control over the
innovation (Hall & Hord, 2006). Change is by nature a slow, evolutionary process. While
some individuals will readily embrace change, others will strongly resist it. Change is
accomplished one individual at a time, but it can be facilitated by principals, department
heads, and consultants who understand the nature of change and the culture of the
individuals responsible for the change. If the change facilitators understand the needs of
the individual change adopters, then they can plan and deliver appropriate interventions
to bring about change (Anderson, 1997).

Defining Concerns

Any time a group of individuals is required to undergo change for the alleged
purpose of school improvement, the individuals exhibit concerns in a predictable manner
(Guskey, 2000). Conway and Clark (2003) give credit to Frances Fuller (1969) for being
the first researcher to use the word “concerns” in conjunction with teachers’ feelings,
worries, and attitudes about teaching. Developers of the Concerns Based Adoption Model
(Hall & Hord, 2006) identified and sorted concerns about implementation of an
innovation into four categories they called awareness, self, task, and impact. They further
divided the categories into seven stages: awareness, information, personal, management,
consequence, collaboration, and refocusing. The CBAM team (Hall et al.) has conducted

extensive research using their model for change. Their research documents that



“interventions to facilitate change need to be aligned with the concerns of those who are
engaged with the change” (Hall & Hord, 2006, p. 138).
Concerns Based Adoption Model

The Concerns Based Adoption Model (CBAM) is a diagnostic tool used to track
adopters’ concerns and behaviors related to the use of an innovation (Ellsworth, 2000).
Anderson (1997) called CBAM “the most robust and empirically grounded theoretical
model for the implementation of education innovations to come out of education change
research in the 1970s and 1980s” (p. 331). CBAM consists of three components, each
with a specific use in measuring and conceptualizing individual change. The three
components are Stages of Concern, Levels of Use, and Innovation Configurations. The
current study utilized the Stages of Concerns Questionnaire to gather quantitative data
and compile Stages of Concern profiles of the participants.
Educational Change in Mathematics Education

In recent years, there has been a shift in the philosophy of mathematics education
from thinking about mathematics as a rigid set of rules and procedures to one that views
mathematics as a creative and dynamic process. With the introduction of a recommended
set of national standards for mathematics education (NCTM, 1989, 2000), the National
Council of Teachers of Mathematics presented a vision of a mathematics classroom
where students were actively involved in constructing their own meaning of mathematics.
Current research indicates that standards-based classrooms provide the optimal climate
for best instructional practice and increased student achievement (Kramarski, Mevarech,

& Arami, 2002; Reys, Reys, Lapan, & Holliday, 2003; Riordan & Noyce, 2001).



Georgia Curriculum Changes

In 2001, the Georgia Department of Education (Georgia Performance Standards,
2005) began a process that resulted in a major revision of its curriculum from the Quality
Core Curriculum (QCC) to the Georgia Performance Standards (GPS). Implementation
for sixth grade math began in the 2005-2006 school year. Seventh grade math standards
were implemented in 2006-2007. Implementation of math standards in eighth grade as
well as all elementary grades from Kindergarten to fifth grade followed in 2007-2008.

Middle and elementary school teachers were trained during the year preceding
their grade’s implementation. High school teachers began training in the summer of 2007
followed by more training during the 2007-2008 school year. Freshmen entering high
school in 2008 will have been taught under GPS since their sixth grade year. GPS
implementation will follow them throughout their high school careers with full
implementation for all students occurring during the 2011-2012 school year.

The QCC was a curriculum where content was repeated in different grade levels
with no indication of differences in depth of understanding. According to a 2002 Phi
Delta Kappa Audit (Jacobson, 2002), the QCC lacked rigor and depth. The audit
estimated that it would take 23 years of instruction before students could achieve true
understanding of the mathematics found in the curriculum objectives. Typical textbooks
contained more topics than teachers could realistically cover in a given year. As a result,
many teachers would simply teach to the state test by presenting bits and pieces of
disconnected mathematical topics. Consequently, students received only a superficial

knowledge of mathematics, and much of that was forgotten as soon as they took the state



test. Furthermore, the QCC did not meet recommended national standards (Executive
Summary, 2006).

The GPS is designed to correct the deficiencies of the QCC. It follows a ladder
approach to teaching mathematics which means that the concepts build on each other
from grade to grade. For example, if the same topic is taught in two different grades, it is
taught with a different level of understanding and different information. The number of
topics per grade level has been reduced to a more manageable level to give teachers more
time to develop and implement meaningful learning tasks that should enable students to
gain a deeper knowledge of mathematics (Executive Summary, 2000).

The GPS mathematics curriculum contains content strands and process strands.
Standards for grades K-2 contain four content strands: numbers and operations,
measurement, geometry, and data analysis. An algebra strand is added in third grade. The
content standards for grades 7-12 include number and operations, geometry, algebra, and
data analysis and probability. Process strands of problem solving, reasoning,
representation, connections, and communication are interwoven throughout the
curriculum. The content is presented in contextual situations where students are expected
to apply the mathematics rather than to merely follow a sequence of procedures. Active
engagement in learning mathematics is fostered with manipulatives and technology.
Students are encouraged to use multiple representations, to work independently and
cooperatively, and to conduct investigations and record findings (Cox, 2008a). This is a
change from the QCC which simply contained a listing of individual content objectives.
Although expectations of reasoning and connections could probably be inferred from

QCC objectives, problem solving was the only process standard explicitly mentioned.



Major changes to the elementary and middle school math curriculum included the
introduction of algebra topics as early as third grade and the movement of many algebra
and geometry topics from high school to middle school. Some of the most extensive
changes have occurred at the high school level where the traditional Algebra I, Geometry,
Algebra II, and Trigonometry sequence were replaced with an integrated approach to
mathematics. An integrated approach to mathematics at the high school level means that
all five content standards will be interwoven throughout the high school courses. This
approach is more consistent with the top performing nations of the world such as Japan,
Korea, and Singapore (Taylor & Tarr, 2003). Since a single math course will contain
topics from several branches of mathematics (algebra, geometry, trigonometry, statistics,
etc.), the courses were renamed Math I, Math II, Math III, and Math IV.

There will only be two levels of mathematics for high school students. Both levels
are designed to prepare students for college-level mathematics. The mathematically
gifted students will take Accelerated Math I, Accelerated Math II, Accelerated Math III,
and an Advanced Placement class (either AP Calculus or AP Statistics). All other
students will take Math I, Math II, Math III, and Math IV. Research shows that tracking
students by ability increases the achievement gap between minority and other students
(Oakes, 2005). GPS, implemented correctly, will eliminate academic tracking for all but
the students who are gifted in mathematics. This is a change from the three academic
tracks associated with the current QCC courses for high school mathematics. The first
level, known as the “concepts” strand, is designed for the lowest 25" percentile of
students. The second level, called the “applied” or “tech-prep” strand, is designed for the

students on the technical track. The third level, designed to prepare students for college,



is usually referred to simply as the “college-prep” sequence. By the controversial nature

of the topic, the prospect of eliminating the “low-level” track of mathematics in high

school is likely to create a challenge for GPS implementation.

The Georgia Department of Education has identified ten key concepts of a

standards-based classroom. In their manual for school improvement (Cox, 2007b), state

policymakers posit there is a process that teachers must go through before their

classrooms are fully operational as “standards-based.” The ten concepts are as follows:

1.

The Georgia Performance Standards are utilized as the curriculum in the
school (based on the phase-in plan), and there is a shared understanding of the
standards.

Standards are accessible to all students.

Teachers sequence the lesson or their instruction in a logical, predictable
manner referencing standards throughout.

A variety of delivery models are incorporated into instruction to ensure that all
students have access to and meet standards.

Students are expected to meet the same standards and instruction is
differentiated by content, process, and/or product.

Assessments are aligned to the GPS and used frequently to adjust instruction
and provide student with feedback.

Examples of student work are displayed for student use. Benchmarks are
provided to gauge progress over time. Exemplars are provided to exemplify

the standards.



8. Student performance tasks require students to show progress toward meeting

the standard(s)/element(s).

9. Students receive feedback through written or verbal commentary aligned with

the standards that results in revision of work, if needed.

10. Student work reflects understanding of the Georgia Performance Standards.

(pp. 258-261)
Professional Development of Teachers

One of the best predictors for successful implementation of change to a standards-
based classroom is whether the teachers participated in the professional development
opportunities (Schoen, Cebulla, Finn, & Fi, 2003). It is extremely rare to witness notable
school improvement taking place without some form of well designed and supported
professional development (Guskey, 2000; Philipp, 2007).

Four principles identified as essential for successful professional development are
emphasis on content knowledge, opportunities for active learning, consistency with other
learning activities, and sustained follow-up (Garet, Porter, Desimone, Birman, & Yoon,
2001). Focus on content knowledge rather than pedagogical issues results in higher
student achievement. Opportunities for active learning are essential to enable teachers to
experience the type of classroom they are expected to manage (Darling-Hammond &
McLaughlin, 1995). Teachers will appreciate the professional development activities if
they can link them to prior knowledge and to their state and district standards. Just like
educational change, professional development should be viewed as a process, not an

event. Therefore, sustained follow-up is crucial to the success of the learning experience.
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Theoretical Framework

The theoretical framework for this study is change theory. Research into reform
must be concerned with characteristics of change as well as the change process. Fullan
(1982) maintains that change usually occurs for one of two reasons. The first reason is
because there is no choice. A reform initiative could mandate change, or change may be
necessary because of natural events that occur. The second reason is a more elective
change because it results from dissatisfaction with current circumstances. In the second
case, a person seeks change to make life easier or more tolerable. The new high school
mathematics curriculum using Georgia Performance Standards is a mandated change.
Teachers have no choice in the matter if they want to continue in their chosen careers.

The Concerns Based Adoption Model (CBAM) (Hall & Hord, 1987, 2006; Hord
et al., 1987) provides a specific blueprint for studying change over time from both an
individual and a group perspective. CBAM can be used as a framework for studying
change in any setting. As a tool for studying change in an educational setting, it is
“concerned with measuring, describing, and explaining the process of change
experienced by teachers involved in attempts to implement new curriculum materials and
instructional practices, and with how that process is affected by interventions from
persons acting in change-facilitating roles” (Anderson, 1997, p. 331).

Rationale for Study

Research indicates that teachers follow steps when implementing educational
innovations, and this step-by-step change process is developmental in nature (Donnelly,
Dove, Tiffany-Morales, Adelman, & Zucker, 2002; Fuller, 1969; Hall & Hord, 1987;

Sandholtz, Ringstaff, & Dwyer, 1997). Implementation can take three to five years or
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more to achieve a high level of success (Fullan, 2001; Hall & Hord, 2006). A 2002 Phi-
Delta Kappa audit gave Georgia high marks for its reform efforts but found their timeline
for training teachers to implement the standards to be too short (Jacobson, 2004). If
education leaders in Georgia are going to avoid mistakes like rushing the process and
underestimating teacher concerns, then understanding the nature of the change process is
imperative.

Research also shows that teachers are pivotal to the success of any extensive
reform effort such as implementing the Georgia Performance Standards. Darling-
Hammond and McLaughlin (1995) identify the major obstacle that policymakers face in
accomplishing systemic reform as follows:

The vision of practice that underlies the nation’s reform agenda requires most

teachers to rethink their own practice, to construct new classroom roles and

expectations about student outcomes, and to teach in ways they have never taught

before — and probably never experienced as students. (p. 597)

Successful professional development must model the behavior that teachers
should use with their students. Just as students learn by doing, teachers learn in a similar
fashion. Furthermore, the professional development must link to classroom practice.
According to Guskey (2000), “Teacher knowledge and practices are the most immediate
and most significant outcomes of any professional development effort. They also are the
primary factor influencing the relationship between professional development and
improvements in student learning” (p. 75, [emphasis in original]). Research shows that
implementation of new curriculum can vary greatly from one classroom to another (Hall

& Hord, 1987; Ross, McDougall, & Hogaboam-Gray, 2003). Therefore it will be
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important for Georgia mathematics leaders and policymakers to assess the use of the
knowledge and skills that the participants acquire in their GPS training sessions.

Studying teachers’ concerns provides valuable information for both formative and
summative evaluation of the professional development (Guskey, 2000). Hall and Hord
(2006) assert that knowledge of teacher concerns must guide instruction in the formative
stage of evaluation. A workshop that is purely informational in nature will not be
beneficial if teachers are already knowledgeable about the innovation and are more
concerned about how they are going to manage implementation. Likewise, a workshop
focusing on the benefits to students will be wasted on teachers who are still at the
information stage. Knowledge of teacher concerns at the summative stage can answer
questions related to the use of the innovation. For example, lack of implementation may
be explained by high concerns about management. If teachers have unresolved
management issues, they are not likely to have fully implemented the innovation.
Therefore it is important for planned professional learning activities to coincide with the
concerns of the workshop participants.

This study was of particular interest to the researcher as a high school
mathematics teacher involved in implementation of the Georgia Performance Standards.
In her 32-year teaching career, she has seen many educational “innovations” come and
go. The curriculum based on the Georgia Performance Standards is the most radical
change she has experienced. She was disturbed by some of the attitudes she witnessed
and comments she heard as she listened to her colleagues at conferences and other

professional gatherings.
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A 50-year veteran of the math classroom in a neighboring school system, highly
respected with numerous teaching awards, is finally retiring. He said, “What they’re
doing to mathematics in the State of Georgia is a train wreck, and I want no part of it”
(personal communication, February, 2008). The school system in which the researcher
teaches lost 100% of its middle school math staff and 50% of its high school mathematics
faculty to retirement over the last three years. GPS played a big role in the decision to
retire for most of these teachers. One sixth grade teacher retired mid-year during the first
year of implementation. She said, “I don’t need the money, and I can’t take this
anymore” (personal communication, December, 2005). A high school geometry teacher
said, “I’m just too old and set in my ways to change now” (personal communication,
May, 2006).

From these personal observations and communications with colleagues, the
researcher became aware of much opposition to the curriculum changes in Georgia.
Understanding the process of change and identifying the concerns of the mathematics
teachers in Georgia would better prepare the researcher for becoming a positive advocate
for change in her school and in her RESA (Regional Educational Services Agency)
district.

Purpose of the Study

The purpose of this study was two-fold. The first purpose was to examine the
longitudinal concerns of a cohort of high school mathematics teachers in the Northeast
Georgia RESA district about implementation of the Georgia Performance Standards in

their classrooms. The second purpose was to explore relationships among their Stages of
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Concerns profiles, demographic factors, and professional learning experiences provided
by institute instructors.
Research Questions
The study was guided by the following research questions.

1. What are the longitudinal Stages of Concern profiles of the workshop
participants?

2. Are there significant changes in the Stages of Concern profiles as workshop
participants experience professional learning activities over time?

3. Are there relationships among workshop participants’ demographic data (years of
teaching experience, professional development experiences, choice of textbook)
and Stages of Concern profiles?

4. How do the institute instructors’ expectations of workshop participant concerns
and the planned professional learning experiences correspond to the workshop
participants’ Stages of Concern profiles?

Significance of the Study
This study adds to the current body of literature regarding professional

development evaluation and the role of interventions used by change facilitators in the
success of implementation of educational innovations. Information obtained in this study
regarding teachers’ longitudinal Stages of Concerns about implementing Math I Georgia
Performance Standards provides evaluative information for policymakers in Georgia as
they plan initial and follow-up professional development for high school mathematics
teachers. Knowledge of teachers’ various Stages of Concern aids institute instructors in

sequencing follow-up professional learning opportunities to better meet teachers’ needs.
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The comparison of Stages of Concerns profiles with demographic data provides a means
for explaining and interpreting the concerns data. Institute instructor interviews provided
the institute instructors with a venue for reflection and self-evaluation of the training
program. Furthermore, this study adds to the national research on educational change.
Assumptions of the Study

It was assumed that the workshop participants were current mathematics teachers
in the Northeast Georgia RESA area and that the institute instructors were qualified for
training them in the Georgia Performance Standards. It was also assumed that workshop
participants were truthful in their Stages of Concerns responses and that institute
instructors were honest in their answers to interview questions. Another important
assumption of this study was that teachers are key change agents who must have long-
term support and adequate resources for changes to occur.

Limitations of the Study

There were several limitations of the study. First, teachers were not randomly
selected for this professional development opportunity. They were selected by their
principals.

Second, this study only surveyed teachers in the Northeast Georgia RESA district;
therefore it may not be representative of teachers in other areas of Georgia or nationally.

Third, this study used one component of the Concerns Based Adoption Model to
assess change (Stages of Concern). Studies utilizing the Levels of Use and Innovation
Configuration aspects would provide additional information. However, it was too early in
the process of implementing the Georgia Performance Standards for Levels of Use or

Innovation Configuration to be studied.
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Fourth, because the Stages of Concern Questionnaire was administered to a group
comprised of first-time users of the Georgia Performance Standards, the results cannot be
expected to be the same as survey results for users who were further into implementation.

Fifth, the group of participants from one training session to the next did not
remain stable. Some math departments sent substitutes when conflicts kept the original
teachers from attending. Some school administrators sent additional algebra teachers
rather than sending statistics and/or special education teachers.

Finally, the researcher was a participant in the Northeast Georgia Math I training.
She did not complete the Stages of Concern questionnaires or the demographic survey.

Definitions of Terms

Change Facilitator — A person who assists various other individuals or groups to
develop “the competence and confidence needed to use a particular innovation” (Hall &
Hord, 1987, p. 11). The specific change facilitators identified in this study are the
professional development instructors.

Concern — “The composite representation of the feelings, preoccupation, thought,
and consideration given to a particular issue or task” (Hall & Hord, 2006, p. 138)

Concerns-Based Adoption Model (CBAM) — “A framework for measuring
implementation and for facilitating change in schools” (George, Hall, & Stiegelbauer,
2006, p. xi). CBAM contains three components: Stages of Concern, Levels of Use, and
Innovation Configuration.

Georgia Performance Standards — The K-12 curriculum in Georgia. It contains
four essential elements: content standards, suggested tasks, sample student work, and

teacher commentary on that work (Georgia Performance Standards, 2005).
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Innovation - “An idea, practice, or object that is perceived as new by an
individual or other unit of adoption” (Rogers, 2003, p. 12).

Intervention — Various actions and events that change facilitators and others take
to influence the process of change (Hall & Hord, 2006). The particular interventions of
interest to this study are the professional learning experiences planned by the institute
instructors.

Stages of Concern — A component of the Concerns Based Adoption Model that
describes developmental patterns of a user’s feelings and perceptions as the change
process evolves.

Standards-based Classroom — A classroom in which teachers and students
articulate a common understanding of what they are expected to know, understand and be
able to do based on an established set of learning standards (Cox, 2007b).

Summary

Math teachers in Georgia are preparing to implement a major curriculum reform
called the Georgia Performance Standards. While some teachers embrace this opportunity
for change, many others are highly resistant to the changes. The success or failure of this
implementation rests in the hands of the classroom teachers.

This study utilized the Stages of Concern component of the Concerns Based
Adoption Model to examine individual and group Stages of Concern profiles of high
school mathematics teachers undergoing Math I training in the Northeast Georgia RESA

district.



CHAPTER 2
REVIEW OF THE LITERATURE
There is nothing more difficult to take in hand, more perilous to conduct,
or more uncertain in its success, than to take the lead in the introduction of

a new order of things. Because the innovator has for enemies all those who

have done well under the old conditions and lukewarm (indifferent,
uninterested) defenders in those who may do well under the new.
(Machiavelli, 1532, 5)

The theoretical framework of this study is change theory. Situated broadly in the
field of curriculum studies and specifically in the context of mathematics education
reform, the study uses the Concerns Based Adoption Model (CBAM) to investigate the
change process as it applies to high school math teachers implementing a new standards-
based mathematics curriculum in the State of Georgia. The literature review examines
change theory in general and CBAM in particular. An overview of educational changes in
mathematics education leads into a discussion of the influence of the National Council of
Teachers of Mathematics on mathematics reform and professional learning. The
development of major mathematical curricular changes in Georgia is presented. Research
of specific professional learning experiences shown to be effective in bringing about
positive change in teaching practice is summarized. The chapter concludes with a
discussion of Georgia’s professional learning plan for high school mathematics.

Change Theory
Ellsworth (2000) traced the philosophy of educational change to two traditions.

The Diffusion of Innovations tradition began in 1943 when Ryan and Gross studied the

diffusion of hybrid corn. This study “set forth the basic paradigm for studying diffusion”
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(Rogers, 2003, p. 46). Diffusion refers to the way an innovation spreads throughout a
social system. Whether the innovation relates to agriculture as in the hybrid corn study or
the use of a new antibiotic by doctors or the use of a new technology by teachers, the
process by which the innovation spreads is notably similar.

A second tradition began in the 1950s with the general systems theory described
in von Bertalanffy’s journal. Systems theory focused on management science at first, but
was introduced into education research in the 1970s by Banathy. The two traditions do
overlap. For example, Hall, Wallace and Dossett used adaptive systems theory in their
early works considered to belong in the diffusion tradition (Ellsworth, 2000).

Although Ellsworth traced the theory of educational change to the 1940s, Rogers
placed the beginning of change theory in Europe a century earlier. Gabriel Tarde from
France and Georg Simmel from Germany were social scientists. Tarde viewed diffusion
of innovations as a way to explain human behavior change. Simmels was best known for
the concept of a “stranger” as a member of a system who is not strongly attached to the
system. Since a stranger was more likely to deviate from the norms of a system, he would
be more willing to adopt new ideas (Rogers, 2003). This early work by Simmel led to
work by other social scientists in studying communication networks.

There are several current educational change models presented in the literature.
Each provides a slightly different perspective on the process of change in education. The
primary models, their principle authors, and their primary focus are summarized in Table
1. While no certain model can be viewed as better than another, some are better suited
than others to serve as the framework for a particular piece of research, depending on the

aspect of educational change it is intended to study (Ellsworth, 2000).
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Educational Change Models

20

Author(s) Major Work Focus
Ely Conditions of Change Social system’s
receptiveness to change
Fullan and Stiegelbauer New Meaning of Change agents

Hall, Wallace and Dossett

Havelock and Zlotolow

Reigeluth and Garfinkle

Rogers

Zaltman and Duncan

Educational Change

Concerns Based Adoption
Model

The Change Agent’s Guide

Systemic Change in
Education

Diffusion of Innovation

Strategies for Planned
Change

Adopters of the innovation

Change process

System

Innovation attributes

Resistance to innovation

Change is not an easy process and is often fraught with controversy. Fullan (2001)

maintains that change in general usually occurs for one of two reasons. The first reason is

because there is no choice. A reform initiative could mandate change, or change may be

necessary because of natural events that occur. The second reason is a more elective

change because it results from dissatisfaction with current circumstances. In the second

case, a person seeks change to make life easier or more tolerable. Regardless of the

reason for change, the process will involve concern, loss, and effort. If this part of the

change process is not acknowledged, the change effort is likely to fail.



21

Ultimately the fate of any educational reform effort will rest in the hands of the
classroom teachers (Henry & Clements, 1999). Teachers will make fundamental
decisions regarding how the innovation will be implemented in the classrooms
(Sandholtz et al., 1997). Furthermore, the greatest obstacle to implementation will be
teachers’ beliefs about teaching and learning (Philipp, 2007; Ross et al., 2003).

According to Fullan (1993), “the more complex the change, the less you can force
it” (p. 22). The problem with mandated change is that policymakers can tell us what we
must do, but they cannot mandate what we consider important (Fullan, 1993). Neither can
the change process be rushed. Sarason (1990) states, “Nothing will be more subversive of
the [change] process than an unhistorical, unrealistic conception of the relationship
between time perspective and institutional change” (p. 63). According to Fullan (2001),
“you can turn around an elementary school in about 3 years, a high school in about 6
years, and a school district (depending on size) in about 8 years” (p. 17). Even then the
results of the change are fragile. They can fall apart quickly with the loss of just one or
two key leaders.

In Implementing Change: Patterns, Principles and Potholes (Hall & Hord, 2006),
the authors list 12 principles of change. The first principle they name is “change is a
process, not an event” (p. 4). Fullan (1993) has a similar principle: “Change is a journey,
not a blueprint” (p. 21). The second principle given by Hall and Hord (2006) is “there are
significant differences in what is entailed in development and implementation of an
innovation” (p. 5). The general pattern is for policymakers to invest heavily in the
development portion of an innovation to the expense of the implementation side of the

equation. This imbalance does not provide the level of support necessary for teachers at
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the grassroots level who must bear the brunt of the implementation. Their third principle
states, “An organization does not change until the individuals within it change”(Hall &
Hord, 2006, p. 7). Research shows that individuals respond to change in predictable
patterns. It behooves the policymakers to pay attention to these patterns and be prepared
for the appropriate interventions.

The fourth principle named by Hall and Hord (2006) is that “innovations come in
different sizes” (p. 7). Size can relate to the scale of the project or the implications of the
innovation. For example, the introduction of a new textbook series to continue with the
same curriculum standards is a relatively small-scale change. Introduction of a new state-
wide curriculum that varies drastically from the old curriculum is an example of a large-
scale change.

The fifth principle, “Interventions are the actions and events that are key to the
success of the change process” (Hall & Hord, 2006, p. 8) speaks to the notion of training.
Hall and Hord use the term “intervention” to describe “any action or event that influences
the individuals involved or expected to be involved in the process” (p. 186). An action is
defined as a deliberate or planned act such as purchasing curriculum materials or denying
funding for additional staff development. Conversely, an event is an unplanned
happening. Examples are a fire in a warehouse causing delayed delivery of curriculum
materials or a principal’s sudden illness, causing a school-wide faculty meeting to be
canceled while freeing up time for departmental collaboration. Interventions can affect
implementation of an innovation negatively or positively. They can be obvious (such as a

workshop) or subtle (such as a brief conversation in the hallway). Hall and Hord (2006)
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found that the degree of success of innovation implementation was correlated with the
number of small, individualized interventions.

The sixth principle states, “There will be no change in outcomes until new
practices are implemented” (Hall & Hord, 2006, p. 9). School systems are under immense
pressure to improve standardized test scores. According to Hall and Hord, there is a
bridge between current practice and changes in practice that teachers must cross. Their
research indicates that the further along this bridge the teachers are, the higher the test
scores of their students.

The seventh principle concerns administrative leadership. Hall and Hord state,
“Administrator leadership is essential to long-term change success” (Hall & Hord, 2006,
p. 10). Hall and Hord (1987) reviewed literature on change from three perspectives. They
studied work from industrial and organizational psychology, sociology, organizational
management, and behavioral psychology. They studied change, knowledge utilization,
school improvement, and dissemination literature. Finally, they looked at studies in
educational administration. The theme that emerged from their review of literature was
that the school principal is a key leader and change agent. The primary job of principals
as change agents is to facilitate the process for change in their schools. Hall and Hord
maintain that the work of the principals is most successful when they consider the
concerns of their teachers. Teachers and principals who often engage in “one-legged
interviews” provide a model of open communication that has proven successful. The term
one-legged interview refers to the conversations teachers and principals have in the
hallway when one leg is already in position to hurry on to the next task. Success

strategies of communication and training have proved the eighth principle of change that
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“mandates can work” (Hall & Hord, 2006, p. 11) when appropriate steps are taken to
achieve success.

Principle nine states that “the school is the primary unit for change” (Hall &
Hord, 2006, p. 12). Although it is important for individual teachers to want to change, it
is hard to see results if the school is not on board. This brings us to principle ten which
says “facilitating change is a team effort” (Hall & Hord, 2006, p. 12). This is true
regardless of the innovation. For example, research regarding implementation of
technology shows that schools which have the most success have principals who are
dedicated to seeing the technology work and who make sure their teachers are working
toward the same goal (Pflaum, 2004; Sandholtz et al., 1997).

The eleventh principle says that “appropriate interventions reduce resistance to
change” (Hall & Hord, 2006, p. 13). The authors mention that sometimes what seems to
be resistance is actually teachers working through the grieving process for the loss of
something that was very comfortable to them. Resistance could be grounded in a belief
that the change is not really an improvement. It could be a clash of educational
philosophies. Regardless of the reason, change is a painful process for most people
involved, and leaders must recognize and acknowledge this pain. With Georgia’s new
curriculum, for example, geometry teachers are going to see the demise of geometry as a
separate course of study in high school mathematics. This is going to be extremely
painful for them to accept. Algebra teachers, who have traditionally avoided teaching
geometry, will be asked to integrate it into their algebra lessons, and this will be painful
for the algebra teachers. However, the grieving process cannot be rushed. There must be

interventions to acknowledge teachers’ pain yet guide them to move on.
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The final principle of change that Hall and Hord (2006) enumerate is that “the
context of the school influences the process of change” (p. 14). Research supports the
claim that we must consider the culture of the school. Stein, Smith, and Silver (1999), for
example, studied two staff development models in two different schools and determined
different results. One school was able to develop a learning community based on “a
shared vision of mathematical competence for their students,” while “the notion of
community never took” (p. 266) at the other school. The cultures of the schools played a
significant role.

Change is never easy. If an innovation is going to be successful, it is important to
learn from the mistakes of previous failures (Sarason, 1990). Did the innovations fail
because they were not really improvements, or did they fail because the leaders did not
pay attention to the concerns of the people expected to carry out the change? Did they fail
because there was not enough time allotted to give the innovation a chance? Change
theory looks at failures and successes and notes what it takes to successfully implement
an innovation. For any innovation to be a success, the framework of change theory must
guide the facilitators. In the schools, the brunt of the work will fall upon the teachers. As
one group of researchers noted after observing one successful case study and one
unsuccessful case study:

In order to take on the burden of change, teachers need to know that the reform is

valued in their school, that they will be supported in their efforts to change, and

that their colleagues in other subject matters also feel accountable for making

change. (Stein et al., 1999, p. 267)
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Focusing on individual teachers personalizes the change model. Some individuals readily
embrace change. Others take time to understand, accept and implement changes. Still
others will never accept change. Hall and Hord (2006) maintain that “if change-
facilitating interventions are appropriate, timely, and address the client’s particular
concerns, the process can be successful for all” (p. 258).

Defining Concerns

Peers (1990) found that “one factor to emerge from evaluation studies as being a
crucial element in successful educational innovations, and subsequently verified by other
researchers and reviewers, is the attention paid to staff attitudes and concerns about the
innovation” (p. 180). Frances Fuller was the first person to use the word “concerns” to
describe teachers’ feelings and worries about teaching (Conway & Clark, 2003). Prior to
her use of the word concerns, researchers had used the word “attitudes.”

According to McLeod (1992), the term attitude “refers to affective responses that
involve positive or negative feelings of moderate intensity and reasonable stability” (p.
581). Attitude is one of three specific terms that McLeod uses to describe the affective
domain. The other two terms he uses are “emotions” and “beliefs.” Emotions are the least
stable in nature while beliefs are the most stable. Likewise, emotions are the least
cognitive in nature, beliefs are the most cognitive, while attitudes fall somewhere in
between.

Fuller (1969) used the term “concerns” in the context of pre-service teachers
about to embark on their student teaching journeys. Fuller first studied a small group of
student teachers participating in a group seminar throughout their student teaching

practice. For her second study, she collected written concern statements from a larger
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group of student teachers at two-week intervals during their student teaching experiences.
Finally, Fuller analyzed data received from other researchers in eight additional studies,
some published and some not, from various places in the United States and from teachers
in various stages of their careers. Without fail, the research revealed the same pattern.
Student teachers and beginning teachers were most concerned with matters related to self.
Teachers with a few years of experience were most concerned with task management.
Only after teachers acquired several years of experience did students’ progress become
their major concern.

Fuller’s initial work diverged into two different strands. One strand focused on
the forces that shape the development of pre-service and beginning teachers. The other
strand focused on teacher concerns in the context of adopting educational innovations.
Fuller and her colleagues worked for the Research and Development Center for Teacher
Education at the University of Texas at Austin. She laid the groundwork for future work
at the same institution for Gene Hall and his colleagues. The work of Dossett, Hall, Hord,
Huling-Austin, Loucks, Newlove, Rutherford, and Wallace resulted in the Concerns
Based Adoption Model (CBAM) (Conway & Clark, 2003; Hall & Hord, 1987).

Concerns Based Adoption Model

The Concerns Based Adoption Model (Hall & Hord, 2006, p. 182) contains three
components used for diagnostic purposes to measure and conceptualize individual
change. These components are Stages of Concern, Levels of Use, and Innovation
Configurations. The individuals that comprise the change model include users, non-users,

and change facilitators.
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SEDL License Agreement, p.2

2. No adaptations, deletions, or changes are allowed with the exception in the Stages of
Concern Questionnaire to substitute the words “the innovation” with a word or phrase
that participants will recognize, such as the name of the innovation or initiative, and
questions can be added to identify demographic indicators of participants before or after
the instrument, but otherwise, the wording and order of items cannot be changed. No
derivative work based on or incorporating the works will be created without the prior
written consent of SEDL.

3. This permission is non-exclusive, non-transferable, and limited to the one-time use
specified herein. This permission is granted solely for the period April 17, 2008 through
April 17, 2009, inclusive. SEDL expressly reserves all rights in this material.

4. You must give appropriate credit: “Reprinted with permission of SEDL," or attribute
SEDL as appropriate to the professional style guidelines you are following. All
reproductions of the materials used by you shall also bear the following copyright notice
on each page of use: “Copyright © 2006, SEDL.”

5. An exact copy of any reproduction of the work you produce shall be promptly provided to
SEDL. All copies of the work produced by you which are not distributed or used shall be
destroyed or sent to SEDL, save and except a maximum of three archival copies you are
permitted to keep in permanent records of the activity you conducted.

6. This license agreement to reproduce the works is limited to the terms hereof and is
personal to the person and entity to whom it has been granted; and it may not be
assigned, given, or transferred to any other person or entity.

7. SEDL is not charging the Licensee a copyright fee to use the works.

I'm e-mailing you a PDF of this agreement. Please print and sign one copy below, indicating that
you understand and agree to comply with the above terms, conditions and limitations, and send
the original back to me. If you wish to keep a copy with original signatures, please also print,
sign, and return a second copy and, after | receive and sign it, I'll return it with both of our
signatures to you.

Thank you, again, for your interest in using excerpts from SEDL's publication Measuring
Implementation in Schools: The Stages of Concern Questionnaire. If you have any
questions, please contact me at 800-476-6861, ext. 6548 or 512-391-6548, or by e-mail at
nancy.reynolds@sedl.org.

Sincerely,
W W 2/, 2008
Nancy Reyndfds for SE Date ﬁgned i

Agreed and accepled:

Signature: L{' -17-2008

Date signed
Printed Name: KQ}{ 6 H(huﬂen
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APPENDIX G

PERMISSION LETTER FROM NORTHEAST GEORGIA REGIONAL

EDUCATIONAL SERVICES AGENCY
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TO: Kay Haugen

FROM: Russ Cook, Ed.D.
Director, Northeast Georgia Regional Educational Services Agency

SUBJECT: Permission to survey math teachers at GPS training
DATE: March 19, 2007

Thank you for your interest in surveying the high school mathematics teachers attending the
training workshops for the Georgia Performance Standards.

We are pleased to grant you permission to survey the workshop attendees for the purpose of
determining their stages of concern for your doctoral dissertation for Georgia Southern University
We look forward to seeing the results of your study and using these results to make decisions
about future professional development regarding implementation of the Georgia Performance
Standards.

The following are the terms, conditions, and limitations governing permission to survey workshop
participants.

1. You are responsible for obtaining permission to reprint and distribute the Stages of
Concerns Questionnaire from Southwest Educational Development Laboratory.

2. The results of this survey shall be solely for educational, non-profit use.

3. RESA personnel will distribute and collect the surveys. You will compile results and
analyze data.

4. The results will be used for your doctoral dissertation for Georgia Southern University.
You will share the results with RESA for the purpose of making professional development
decisions.

5. An exact copy of any reproduction of the work you produce shall be promptly provided to
Northeast Georgia Regional Educational Services Agency.

6. Permission to survey will expire on April 30, 2008.

Please sign below indicating that you understand and agree to comply with the above terms,
conditions and limitations, and send the original back to us.

Sincerely,

oy
Jpreeseded. 631%\‘
Russ Cook,

Director, Northeast Georgia Regional Educational Services Agency

Agreed and accepted:

Signature: 4 YUY A 7\/ Date Signed: 4}{‘* /O - 2007

Kéy gf'HElngen
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APPENDIX H

PARTICIPANT INFORMED CONSENT

Dear Northeast Georgia RESA Math I Training Participant:

I am a graduate student at Georgia Southern University conducting dissertation research entitled
Preparation for High School Mathematics Reform in the Northeast Georgia RESA District: A
Stages of Concerns Approach to Examining Professional Learning. The purpose of my study is to
determine the concerns of the teachers attending the Northeast Georgia RESA Georgia
Performance Standards training and whether or not the concerns change through the training
process.

If you give permission, you will have the opportunity to complete two different surveys. One is a
demographic survey and will be administered one time at the end of the Math I training institute
in February, 2008. The other survey will be a Stages of Concerns Questionnaire that will be
administered four different times: at the beginning and end of the summer institute, at the end of
Day 4 Training in October of 2007 and at the end of Day 5 Training in February. Completion of
each survey will take about 15 minutes of your time. Your participation in this study is
completely voluntary. The risks from participating in this study are no more than would be
encountered in everyday life; however, you may stop participating at any time without penalty.
You may choose to skip any question(s) you do not wish to answer for any reason. Only summary
data from the group will be reported in the dissertation and shared with institute instructors and
state policymakers.

In order to protect your confidentiality, your name will not appear on any reports or used in any
presentation or publications resulting from this study. All information pertaining to this study will
be kept in a locked filing cabinet in my personal home office and will be destroyed upon
completion of my dissertation. If you have any questions or concerns regarding this study at any
time, please feel free to contact me, Kay Haugen, 131 Ridgewood Lane, Jefferson, GA 30549,
706-367-9984, khaugen @windstream.net or my faculty advisor, Dr. Gregory Chamblee,
Department of Teaching and Learning, Georgia Southern University, P.O. Box 8134, Statesboro,
GA 30460, 912-681-5701, gchamblee @ georgiasouthern.edu. For questions concerning the
process of the Institutional Review Board in reviewing all projects involving human subjects,
contact the Office of Research Services and Sponsored Programs at Georgia Southern University,
912-681-5465, ovrsight @ georgiasouthern.edu.

Thank you in advance for your help in studying this question. The results of this study should be
helpful to institute instructors and state policymakers as they plan for future professional
development. You may keep this copy of this consent form for your records. Return of the
surveys will serve as your permission to participate.

Sincerely,

Kay S. Haugen, Ed.D. Candidate
Georgia Southern University
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APPENDIX I
INSTRUCTOR INFORMED CONSENT

Dear Northeast Georgia RESA Math I Training Instructor:

I am a graduate student at Georgia Southern University conducting dissertation research entitled
Preparation for High School Mathematics Reform in the Northeast Georgia RESA District: A
Stages of Concerns Approach to Examining Professional Learning. The purpose of my study is to
determine the concerns of the teachers attending the Northeast Georgia RESA Georgia
Performance Standards training and whether or not the concerns change through the training
process.

If you give permission, you will have the opportunity to participate in three interviews. One
interview will be conducted before the summer institute in May of 2007. One will be completed
between Day 4 and Day 5 Training in October of 2007. The third interview will be completed
after Day 5 Training in February of 2008. Completion of each interview will take about 30
minutes of your time. Your participation in this study is completely voluntary. The risks from
participating in this study are no more than would be encountered in everyday life; however, you
may stop participating at any time without penalty. You may choose to skip any question(s) you
do not wish to answer for any reason.

In order to protect your confidentiality, your name will not appear on any reports or used in any
presentation or publications resulting from this study. The audio files and transcriptions will be
stored on my personal computer in my home office and will be deleted upon completion of my
dissertation. If you have any questions or concerns regarding this study at any time, please feel
free to contact me, Kay Haugen, 131 Ridgewood Lane, Jefferson, GA 30549, 706-367-9984,
khaugen @windstream.net or my faculty advisor, Dr. Gregory Chamblee, Department of Teaching
and Learning, Georgia Southern University, P.O. Box 8134, Statesboro, GA 30460, 912-681-
5701, gchamblee @georgiasouthern.edu. For questions concerning the process of the Institutional
Review Board in reviewing all projects involving human subjects, contact the Office of Research
Services and Sponsored Programs at Georgia Southern University, 912-681-5465,

ovrsight @ georgiasouthern.edu.

Thank you in advance for your help in studying this question. The results of this study should be
helpful to institute instructors and state policymakers as they plan for future professional
development. You will be given a copy of this consent form to keep for your records.

Sincerely,

Kay S. Haugen, Ed.D. Candidate
Georgia Southern University

Participant Signature Date

I, the undersigned, verify that the above informed consent procedure has been followed.

Investigator Signature Date
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APPENDIX J

ANOVA TABLE: YEARS OF TEACHING EXPERIENCE

MSTAGEO Between Groups
Within Groups

Total

MSTAGE1 Between Groups
Within Groups

Total

MSTAGE2 Between Groups
Within Groups

Total

MSTAGES Between Groups
Within Groups

Total

MSTAGE4 Between Groups
Within Groups

Total

MSTAGES Between Groups
Within Groups

Total

MSTAGE6 Between Groups
Within Groups

Total

Sum of Squares
2.357
56.839
59.195
1.880
99.511
101.390
3.738
72.455
76.193
4.667
72.898
77.565
2.180
45.900
48.080
4.194
52.508
56.702
2.335
69.353

71.688

150

df Mean Square

3

49

52

3

49

52

3

49

52

3

49

52

3

49

52

3

49

52

3

49

52

.786

1.160

.627

2.031

1.246

1.479

1.556

1.488

727

.937

1.398

1.072

778

1.415

677

.309

.843

1.046

776

1.305

.550

150

Sig.

570

.819

AT77

.381

513

.284

.651



MSTAGEO

MSTAGET

MSTAGE2

MSTAGES

MSTAGE4

MSTAGES

MSTAGE6

APPENDIX K

ANOVA TABLE: CHOICE OF TEXTBOOK

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups

Total

Sum of Squares
.687
58.508
59.195
12.945
88.445
101.390
1.594
74.599
76.193
.855
76.710
77.565
.620
47.460
48.080
4.510
52.192
56.702
.867
70.821

71.688

151

df Mean Square

2 .343
50 1.170
52

2 6.473
50 1.769
52

2 797
50 1.492
52

2 .428
50 1.534
52

2 310
50 .949
52

2 2.255
50 1.044
52

2 .433
50 1.416
52

.294

3.659

534

.279

.326

2.160

.306

151

Sig.

747

.033

.589

.758

723

126

.738



APPENDIX L

ANOVA TABLE: PROFESSIONAL LEARNING EXPERIENCES

MSTAGEO

MSTAGET

MSTAGE2

MSTAGES

MSTAGE4

MSTAGES

MSTAGE®6

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups

Total

Sum of Squares

.010
59.185
59.195

5.069
96.322
101.390

.001
76.192
76.193

144
77.422
77.565

515
47.565
48.080

7.523
49.179
56.702

.269

71.419

71.688

152

df

1

51

52

1

51

52

1

51

52

1

51

52

1

51

52

1

51

52

1

51

52

Mean Square
.010

1.160

5.069

1.889

.001

1.494

144

1.518

515

.933

7.523

.964

.269

1.400

.009

2.684

.001

.095

.552

7.802

192

152

Sig.

.925

.108

977

.760

.461

.007

.663



