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“One day a man was walking along the beach when he
noticed a boy picking something up and gently throwing it
into the ocean. Approaching the boy, he asked, “What are
you doing?” The youth replied, “Throwing starfish back
into the ocean. The surf is up and the tide is going out. If |
don’t throw them back, they’ll die.”” ““Son,”” the man said,
“don’t you realize there are miles and miles of beach and
hundreds of starfish? You can't make a difference!”

After listening politely, the boy bent down, picked up
another starfish, and threw it back into the surf. Then,
smiling at the man, he said . . . “I made a difference for that
one.” (Original story by Loren Eisley)

he story of the starfish reminds us that making a

difference can begin with helping just one. For a

teacher, this can mean making a difference with

one student or with one colleague. For leaders,
we can begin to make a difference by working with one
administrator, one parent, one teacher, or one student. No
matter how one might feel about NCLB, as educators we
embrace the vision of each and every student learning
meaningful mathematics from high quality teachers. The
task of realizing this vision for every student is daunting.
Yet we can begin by making a difference for just one.

Each of the four articles in this issue gives us food for
thought on how we might lead for effective change in
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the teaching and learning of mathematics. With so many
stakeholders in mathematics education, opportunities for
change are plentiful.

The first article addresses the topic of effective use of
manipulatives in the mathematics classroom. Kathryn
Chval and Robert Reys invite the reader to take a brief
quiz to determine his or her knowledge of research about
the use of manipulatives in elementary school classrooms.
The authors then offer practical advice on how leaders can
support teacher use of manipulatives in meaningful ways to
enhance student learning.

The second article examines secondary mathematics initiatives
and programs being implemented in urban schools that show
promise in improving student achievement. After collecting
data from 30 schools and districts, analysis revealed 22
“practices worthy of attention.” These practices are organized
into five categories ranging from programs focused algebra
concepts and skills to the use of assessments. As high school
districts and buildings explore options to positively impact
student achievement in mathematics, the initiatives and
programs Pamela Paek identifies might be considered.

The third article describes an NSF-funded project focused
on improving student achievement in low-performing
districts in Maine, through the implementation of

new curriculum materials combined with professional
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development for teachers and administrators. The BEAMM
project implemented a framework of differentiated
professional development. To sustain the work of teachers, a
leadership component was also identified. Upon analysis of
their data, Cheryl Rose and Francis Eberle found students’
performance in mathematics had increased.

The fourth article outlines the journey that one state took to
revise its state standards to align with NCTM’s Curriculum
Focal Points. The intent was that the new standards would
be more rigorous and coherent than the previous standards.
As you might imagine, being the first state to attempt to
align to the Curriculum Focal Points presented many
challenges. Juli Dixon and Gladis Kersaint share how the
group addressed different issues that arose through the

process of rewriting Florida state standards in mathematics.

As a mathematics education leader, which starfish will you
choose to begin with in your journey to effect change in the
teaching and learning of mathematics? Perhaps you will

work with a teacher to support use of manipulatives in her
classroom. Maybe you will work with a school or district to
identify promising initiatives that target student achievement.
Opportunities to facilitate the implementation and professional
development of newly adopted curriculum could be a
possibility. Or maybe you can get involved at the state level
influencing policy and educational decisions about mathematics.
Whatever your sphere of influence may be, remember that to
make a difference only needs to begin with one starfish.

To make a difference,
you only need to begin
with one starfish.
Which starfish will you choose?
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Effective Use of Manipulatives
Across the Elementary Grade Levels:
Moving Beyond Isolated Pockets of Excellence
to School-Wide Implementation

Kathryn B. Chval and Robert Reys
University of Missouri

magine a school where first grade students solve
problems and discuss their mathematical thinking
with the support of manipulatives, but when students
enter the second and third grades, they are no longer
able to use manipulatives. When these same children enter
fourth grade, the manipulatives become available again.
What are the implications for the children in this scenario?
Now imagine you are the fourth grade teacher. The children
have not used manipulatives in the mathematics classroom
for two years. What are the implications for your instruction
in this scenario? Obviously, this situation suggests that
uneven use of manipulatives is not in the best interest
of children or teachers. Therefore, it is important to not
only consider the effective use of manipulatives within
individual classrooms, but also their appropriate use across
elementary grade levels. This article discusses the research
base on the use of manipulatives and strategies for leaders
to help colleagues begin to use or strengthen their use of
manipulatives so that effective school-wide implementation
becomes a reality in more elementary schools.

What Are Manipulatives?

Manipulative materials are objects that appeal to several
senses — sight and tactile, so they can be touched and
moved about. Ideally these manipulative materials serve
as physical models allowing mathematical ideas to be

This article resulted from classroom teachers supported by the
Center for the Study of Mathematics Curriculum funded by the
National Science Foundation under Grant No. ESI-0333879.
The opinions in this article, however, are solely those of the
authors and do not necessarily reflect the policy or position of
the National Science Foundation.

abstracted from use with them. Manipulatives have become
prevalent in curriculum materials and in elementary
classrooms. Commercial manipulatives abound, including,
copyrighted Cuisenaire Rods® to generic base ten blocks,
pattern blocks, and interlocking cubes. In addition to
commercial manipulatives, the use of teacher made/gathered
manipulatives, such as buttons, ten-frame tiles, mirrors, and
straws add to a variety of materials that can be used to model
mathematical concepts and facilitate active engagement in
learning mathematics. Advances in technology have also
resulted in many applets that have expanded the notion

of “hands-on” manipulatives (Clements and McMillin

1996) to include “virtual manipulatives” (Hodge 2003).

For example, see the Math Forum (http://mathforum.
org/mathtools); National Library of Virtual Manipulatives
(http:/Anww.matti.usu.edu); and NCTM Hlumination
Activities (http://illuminations.nctm.org/ActivitySearch.
aspx). Overall, elementary teachers have an overwhelming
number of choices and decisions to make when it comes to
not only selecting but also using manipulatives to improve the
teaching and learning of mathematics. For example, teachers
may decide to model or demonstrate a mathematical idea
using a specific manipulative. Teachers may also provide
manipulatives to students to use as tools to investigate
mathematical problems they do not know how to solve.

What Does the Research Say
About Using Manipulatives?

A steady line of research on manipulatives and their impact
on mathematics teaching and learning has been reported for
decades (Beougher 1967; Suydam and Higgins 1977; Sowell
1989; Uttal, Scudder, and DeLoache 1997). While research
related to manipulatives in school environments is complex,
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the research findings are overwhelmingly positive in

their support of teachers using manipulative materials in
mathematics classes. Despite strong support from research
and the existence of more manipulatives, many elementary
teachers are reluctant if not resistant to using manipulatives
as a regular part of their mathematics teaching.
Unfortunately, this reality can lead to situations that are
similar to the one described in the opening paragraph.

While research supports the use of manipulatives in helping
children learn mathematics, research on the value and
impact of manipulatives is complicated by many factors,
such as which manipulatives were used, the length of time
they were used, how they were used, and who used them
(children/teacher). Nevertheless, a number of reasonable
conclusions can be drawn from the existing research base
that may help dispel some myths about manipulatives.
Take the true/false quiz in Figure 1 to assess your own
knowledge regarding the research/policy base on the use of
manipulatives in elementary school classrooms.

Why Are Some Teachers Reluctant
to Use Manipulatives?

For a number of reasons, teachers’ use of manipulatives

in elementary classrooms has grown significantly in the
past twenty years. Yet, in some schools effective use of
manipulatives has been in isolated pockets. Even when
manipulatives are available and included in mathematics
textbooks, some teachers make decisions to limit their use.
This reluctance to use manipulatives may be a consequence
of teachers’ lack of familiarity with the available
manipulatives. It may be influenced by the fact that their
own experience as learners in K-12 mathematics classes
did not include manipulatives. It may be based on their
experiences with using manipulatives during instruction
that led to challenging classroom management situations or
frustrated students. Regardless of the influencing factors,
many teachers show reluctance to using manipulatives to
help children learn mathematics. This leads to uneven or
ineffective use of manipulatives across the grade levels and
it raises the question:

How Can Leaders Support Teachers?

How can you support teachers to effectively use
manipulatives in every elementary grade level in your school
or district? We asked experienced classroom teachers this
question, and received many excellent suggestions.* As

we examined their suggestions, we recognized that their
ideas would be useful to other leaders. Multiple stages of
action were suggested, with the first step to understand

Write “True” or “False” for each statement.

1. Teachers use of manipulatives decreases
as the grade levels increase.

2. Good mathematics teaching always
includes the use of manipulatives.

3. Manipulatives are more useful with
less-experienced students than
more-experienced students.

4.  Students need not necessarily manipulate
the materials to gain mathematical
understanding.

5. Teachers sometimes overestimate the
value of manipulatives because they
know and understand the mathematical
concept being represented.

6. Manipulatives may be used before or
after a procedure is learned with generally
equal success.

7. Teachers need to help students connect
the mathematical concept(s) being
explored with the manipulatives.

8. Students need to reflect on their actions
with concrete materials to maximize
their learning.

9. Almost any manipulative can be used
to teach any mathematical concept.

10. Manipulatives are more useful in the
elementary grades than in the upper grades.

See Figure 2 for answers.

why teachers are resistant to use manipulatives and then
to identify some specific actions that might help promote
change. Throughout this process, it is essential to proceed
with caution, being careful not to overwhelm or push too
hard in bringing about change. The following suggestions
may be useful for your school or district.

Determine what is available. A teacher survey may

be used to determine what manipulatives are available
(Hatfield 1994; Scott 1983). It may lead to an inventory of
manipulatives that are available by room, grade or building.
Such information is helpful in determining the range of
manipulatives that exist, and may reveal shortages or areas
of need for additional materials. This information may also
lead to a discussion about characteristics of manipulatives
to be used in mathematics teaching. Discussions of physical
as well as pedagogical criteria for manipulatives can be
informative and generate healthy discussions about home
made and commercially available manipulatives (Hynes
1986; Reys 1971). It may result in teachers reflecting
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on and discussing their current mathematics curriculum,
mathematical concepts, and more specifically student
mathematical thinking.

Understand why teachers are resistant to using
manipulatives. The challenge here is to learn why teachers
are resistant to using manipulatives in a non-threatening and
non-critical way. Allow teachers to present their thoughts,
concerns, fears, and experiences. For example, teachers may
describe objections related to prior unsuccessful classroom
use of manipulatives, lack of access to manipulatives, lack
of understanding the connections between the manipulatives
and the mathematical concepts, or difficulty managing
children and manipulatives. Identifying specific objections is
the first step in finding solutions.

Address concerns. After assessing the concerns of
teachers throughout the school, you may realize that several
teachers have similar concerns while other individuals have
unique concerns. In either case, teachers will need to work
together to address concerns that have been raised.

Determine who has expertise about and experience
with manipulatives. Teachers who have used specific
manipulatives effectively to address mathematical goals
can share how they use them. This sharing will allow other
teachers to contribute additional ideas and suggestions, as
well as provide a climate where teachers may ask questions
about using the manipulatives. This setting may also lead
to discussions about how these manipulatives actually
facilitate mathematics learning, and the important role

that teachers play in helping children make connections
between manipulatives and mathematical concepts.

Start with a few lessons. Focus on a few teachers or a
specific grade level. As a group, collaborate and plan a
few lessons together. Identify the teachers’ mathematical
goals for each lesson and then help them select and use
appropriate manipulatives to accomplish their goals. After
each teacher in the group has taught the lessons, meet to
discuss how to improve the lessons. Focusing on a few
lessons each semester that target the use of manipulatives
will create a collection that can be slowly expanded
without overwhelming teachers. More importantly, the
establishment of this regular process of teachers working
together to develop, teach, and reflect on their mathematics
lessons will improve mathematics teaching and learning.

Watch others. Providing structured opportunities for
teachers to observe one another teach can facilitate more
effective teaching. Observations and related discussions
regarding manipulatives may help teachers with issues related
to classroom management and student learning. Observations
focused on one small group of students using manipulatives
or focused on how a teacher helps students make connections
between the manipulatives and the mathematics may

increase the effectiveness of the observations by providing
structure. If teachers are uncomfortable observing colleagues,
observing and discussing videotapes (e.g., Cognitively Guided
Instruction or Project Construct videos) in a group provides an
alternative approach. This approach allows larger groups of
teachers to observe classrooms and allows video segments to
be replayed and analyzed more carefully.

Provide a rationale for using manipulatives. Much
has been written about the value of manipulatives and
their potential role in elementary classrooms. Discussing
a few of the true/false questions in Figure 1 or professional
articles (Kennedy 1986; Moyer, Bolyard, and Spikell 2002)
can both inform and stimulate discussion. Such readings
help establish an important intellectual foundation for
using manipulatives as well as provide guidance on how
to use manipulatives to facilitate mathematical learning.
An examination of some research, either first hand

reports (Uttal, Scudder, and DeLoache 1997) or research
summaries (Driscoll 1981; Suydam 1996, Thompson

and Lambdin 1994) can be very helpful. However, the
most persuasive evidence will be gathered from actual
student performance in your building. Therefore, showing
examples of student work that documents improved
understanding and performance in mathematics as a result
of using manipulatives will be very powerful.

Tread carefully. While manipulatives can be powerful
instructional tools for helping children learn mathematics,
their use alone does not guarantee success. The challenges
of using manipulatives effectively and related issues that
teachers need to keep in mind have been voiced (Ball 1992;
Baroody 1989) and need to be considered. Keep lines of
communication open with teachers to provide support and
discuss questions/challenges that are bound to arise. As
you interact with and listen to teachers, ask how you can
support them and encourage their efforts. Involve teachers
and administrators in planning a course of action. In
general, tread lightly and respect the bee hive!

* Thanks to the following teachers and curriculum coordinators for sharing their ideas: Rob Allen, Aina Appova, Marlene Anderson, Sandra Baker,
Bob Borst, Marilee Cameron, Linda Coultts, Lottie Creasy, Sarah Croom, Shannon Dingman, Nancy Fagan, Stephanie Grimes, Sharon Jacoby, Kim
Jett, Elle Liu, Jenine Losing, Jennifer Mast, Ryan Nivens, Teresa Norton, Chris O’Gorman, Travis Olson, Troy Regis, Vickie Rorvig, Chip Sharp,

Dawn Teuscher, and Junko Togashi.
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Conclusion
Developing teachers” knowledge and comfort in using

learning cycles that every teacher experiences. Even though
this discussion has focused on supporting teachers who

have shown reluctance to using manipulatives, we believe

the identified strategies will support the professional growth
of all teachers and thus improve mathematics teaching and
learning at the school-wide level. Uneven or ineffective use
of manipulatives at the school-wide level is not in the best
interest of children or teachers. Ensuring that isolated pockets
of success are expanded across the grade levels to achieve
effective school-wide implementation requires a conscious,
sustained effort facilitated by effective leaders.

True-False Answers

manipulatives is an on-going challenge. The challenge exists
for teachers who are resistant or hesitant to use manipulatives,
as well as for lead teachers who have acquired expertise

with manipulatives. As new models/manipulatives continue
to become available, it takes time and energy to learn

when and how to use them well to facilitate mathematical
learning. These stages—from initial awareness to hesitation
to instructional attempts to continuing refinement—are

True 1. Teachers’ use of manipulatives decreases as the grade levels increase.
Use of manipulatives is greatest among primary grade teachers, and manipulative use decreases as the
grade levels increase (Hatfield 1994; Grouws and Smith 2000).
False 2. Good mathematics teaching always includes the use of manipulatives.
Teaching is a complex practice and good teaching of mathematics is “not reducible to recipes or
prescriptions.” (NCTM 1991, p. 22).
False 3. Manipulatives are more useful with less-experienced students than more-experienced students.
Manipulatives have been recommended as a means of improving performance for all levels of students,
including gifted students (Peterson, Mercer, and O’Shea 1988).

]
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. Students need not necessarily manipulate the materials to gain mathematical understanding.
Teacher demonstration of manipulatives can be effective in facilitating mathematical learning (Suydam 1996).
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. Teachers sometimes overestimate the value of manipulatives because they know and understand the
mathematical concept being represented.
Children do not have the same understanding as their teachers so it becomes very important that teachers
help children make connections between the manipulative and the mathematical concept being developed
(Suydam and Higgins 1977; Fuson, et. al. 1997).

False 6. Manipulatives may be used before or after a procedure is learned with generally equal success.
Models and manipulatives seem to be most effective in the developmental stages and prior to procedures

or algorithms being learned (National Research Council 2001).

. Teachers need to help students connect the mathematical concept(s) being explored with the manipulatives.
Manipulatives have many components and children may not always focus on the key variables. Teachers
need to help children make connections between relevant variables and the mathematics (Beishuizen,
Gravemeijer, and van Lieshout 1997; National Research Council 2001).

. Students need to reflect on their actions with concrete materials to maximize their learning.
Children may use the manipulatives without making any connections to relevant mathematical concepts.
Teachers need to ask questions and encourage students to reflect on their actions with the materials (Uttal,
Scudder, and DeLoache 1997).

False 9. Almost any manipulative can be used to teach any mathematical concept.
One size does not fit all. Manipulatives need to be carefully selected to embody the mathematical concepts
being developed (Dienes 1969).
False 10. Manipulatives are more useful in the elementary grades than in the upper grades.
Manipulatives have been shown effective in supporting mathematics learning and achievement with
elementary, middle and high school students (Driscoll 1981; Sutton and Krueger 2002).

6
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Practices Worthy of Attention:
Improving Secondary Mathematics Teaching and Learning

Pamela L. Paek
Charles A. Dana Center
University of Texas at Austin

ecent changes in federal and state education

policy call for a substantial increase in the

breadth and depth of mathematical knowledge

that students must master to graduate from high
school. A growing number of states, for example, that once
required only knowledge of middle school mathematics
for high school graduation have begun over the past five
to seven years to require all students to master an exit
examination on the content of Algebra | and Geometry.
Moreover, several states now require three years of high
school mathematics for graduation.

Unfortunately, few school districts in the nation have the
capacity to help their students meet these more demanding
mathematics requirements. National and state-level reports
document critical shortages and high attrition in the overall
supply of appropriately trained and certified mathematics
teachers. The majority of secondary mathematics teachers
lack deep knowledge of the mathematics content they are
expected to teach (Barth & Haycock, 2004; Massell, 1998).

In fact, Ingersoll (1999) found that one-third of all secondary
school teachers of mathematics nationwide have neither a
major nor a minor in mathematics. Moreover, research shows
inconsistencies in instruction across classrooms within the
same district and even within the same school. Though
teachers in a given school may be using the same textbook,
they still make independent decisions about what to teach
and how to use available resources (Marzano, 2003). Stigler
and Hiebert (1998, 1999) found that schools within a given

The Dana Center’s PWOA work is part of a two-year initiative
of the Dana Center and Achieve Inc., funded by the Bill and
Melinda Gates Foundation.

district often do not even share common learning goals.
These differences in teaching methods and learning goals
result in widely varying content and depth of instruction
classroom-by-classroom.

Given the multitude of additional challenges in urban
districts, the variability of teaching methods and learning
goals is likely more extreme in such locations, which
only exacerbates the difficulties that urban districts must
overcome to close the achievement gap in mathematics.
All too often, students in urban school districts are not
given adequate opportunity to experience challenging
mathematics in their secondary education (National
Science Board, 2006). Reasons for this lack of opportunity
include a dearth of high-quality, effective teachers able
or willing to teach advanced or challenging mathematics
in problem-plagued urban districts; administrators who
do not understand what is needed to support a high level
of mathematics learning; and low expectations from
both teachers and administrators for the performance

of their students (Bamburg 1994; Beck-Winchatz &
Barge, 2003; Tauber 1997). In addition, most urban
systems are struggling with overcrowding, high teacher
and administrator turnover, and high student attrition
(Hanushek, Kain, & Rivkin, 2004; Lewis, et al., 2000;
Loeb & Darling-Hammond, 2005).

To address these problems, school districts are pouring
enormous quantities of resources into their secondary
mathematics programs to improve these programs’ capacity
to deliver a rigorous and aligned high school curriculum
that prepares students for success in college and entry

into high-quality workplaces. A recent study shows that
some districts spend nearly $200 per year per student on
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teacher professional development alone (Killeen, Monk,

& Plecki, 2002). Yet despite these substantial investments,
district and school reform efforts vary greatly in quality and
usefulness. A fact that is increasingly clear as researchers
study those efforts in districts across the country.

The Charles A. Dana Center at the University of Texas at
Austin conducted a national search in urban districts, led

by the author, for school and district practices that based on
early evidence and observation of increasing student learning
in secondary mathematics show promise, especially for
students traditionally challenged in this area. We call such
practices “Practices Worthy of Attention” (PWOA).

When identifying practices worthy of attention, the focus
was on practices in urban schools and districts that show
early or anecdotal evidence of success but that have yet to
be formally analyzed or evaluated. Our PWOA work has
three components.

1. Better understand existing initiatives, innovations,
and programs that are being used to improve
secondary mathematics learning around the country,
and mark these for further scientific inquiry.

2. ldentify common themes in these practices that can be
used to strengthen student achievement in urban
systems across the country.

3. Provide research support to all PWOA practitioners
by becoming a partner and critical friend who can
help them strengthen their methods of operation by
helping them more rigorously evaluate how well
their practices are working.

This article describes our work to date on identifying
promising initiatives, innovations, and programs in urban
districts and analyzing our research findings to highlight
the common themes that can be used to strengthen student
achievement in other districts. A separate report discusses
the analysis of common themes and laying the groundwork
for partnering with the PWOA districts to more formally
evaluate their practices.

Understanding Existing

Initiatives and Programs

The PWOA work focuses on secondary mathematics because
research suggests that specific courses, such as Algebra I,

serve as gatekeepers to higher-level mathematics courses
and learning which can affect mathematics achievement

in high school and beyond (Adelman, 2006; Ma, 2001).

In addition, the National Educational Longitudinal Study
(NELS) indicates that students who take rigorous high school
mathematics courses are much more likely to go to college
than those who do not (U.S. Department of Education,

1997). Specifically, the NELS data show that 83 percent of
students taking Algebra and Geometry went to college within
two years of graduating from high school. This percentage
enrolling in college drops to 36 percent for those who did

not take Algebra | and Geometry. Data from the National
Assessment of Educational Progress (NAEP) shows that
only 27 percent of eighth-graders nationwide took Algebra

I in 2000, increasing to 42% in 2005 (Mathews, 2007).
Understanding the factors that affect and thereby improve
student learning in Algebra I is a critical first step toward
increasing the number of postsecondary science, technology,
engineering, and mathematics (STEM) related opportunities
available to students.

In examining information about practices that show
promise for improving secondary math learning, the focus
was on practices that specifically addressed the concerns
of urban districts and their mathematics needs, including
developing upper-level high school courses that provide
adequate preparation for a smooth transition to higher
education and the work force; finding ways to help all
students succeed in Algebra; addressing the mathematics
needs of special populations; and strengthening teacher
capacity and quantity available for teaching such courses.

Each school and district studied had a different perspective
and a unique set of practices in place to improve secondary
mathematics achievement and close the achievement gap.
District and school staff in over 30 schools and districts
was interviewed. Based on our findings, our focus was
narrowed to 22 practices, which | call the nominated
PWOA. For each of the 22 nominated PWOA a case study
was written that included a description of the practice, its
goals, the need it serves, the research behind it, the theory
of action, and any evidence the school or district is using
for measuring gains in student learning.

In the PWOA districts, the nominated practices tended to
fall into one of five categories.

Secondary Mathematics/Algebra I Focus: The focus on
secondary mathematics differs across sites. Some practices
focus on struggling students by providing an opportunity
for students to learn academic and self-efficacy skills in
addition to algebraic foundations in the summer prior to
their freshman year in high school. Others use a double
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period and specialized courses with catch-up opportunities
for those students behind schedule, thus allowing them to
complete the mathematics courses required for high school
graduation and/or college admission. Still other practices
require all eighth grade students to pass Algebra I prior to
entering the ninth grade. Some schools and districts in this
category have realigned the K-7 math curricula to prepare
students for mastery of Algebra I in eighth grade.

Special Population Cross-Training and Collaboration:
These practices focus on groups of students with special
needs, such as students in special education or English
language learners. The focus is on providing high-quality
mathematics rather than dramatically slowing down the
instruction or providing watered-down mathematics
content. These practices encourage ‘good teaching’ by
focusing on the types of instructional tasks that teachers
can use for differentiating instruction, encouraging use of
academic vocabulary, and providing various entry points
for students to learn the mathematical concepts, while also
providing teachers feedback on the ways some students
may struggle, based on issues of language acquisition or
cognitive impairment.

District Leadership with Mathematics Focus: These
practices focus first on district reform efforts by working to
change the perceptions of administrators and teachers about
students’ learning abilities. They then provide professional
development specific to mathematics to reinforce the idea that
all students have the capacity to learn, meanwhile engaging
teachers in professional learning communities or as teacher
leaders. Administrators can support and assist teachers further
by finding convenient times (e.g. common planning periods)
for teachers to meet and work specifically on substantive
teaching and learning issues in mathematics, and by offering
release time for teachers to visit each other’s classrooms.

Assessment: This category looks at different aspects of
assessment such as formative assessments, benchmark
assessments, large-scale assessments, item analysis
comparing results of different assessments, and the
development and implementation of local assessment
systems. These practices view assessment as a vehicle

for driving, revising, and supporting instruction. As such,
professional development is built around how teachers can
assess student knowledge based on the data from these
different levels of assessments while also helping teachers

improve their instruction of different mathematics concepts.

Charter/Small Schools: Charter/small schools are
usually formed as a result of dissatisfaction with how

larger public schools are functioning. The schools in this
category are being investigated to learn more about the
structure in which they are yielding high success for first-
generation college-bound students (typically economically
disadvantaged and ethnic minorities). The purpose of
studying these schools is to learn how large public schools
can implement similar aspects of school reform to replicate
the success of these schools.

PWOA work differs from other work describing “best
practices” or “promising practices” in that PWOA takes
struggling schools and districts from where they presently
are, focusing on the practitioners’ work and ideas currently
in progress. It is worth noting that many practices touted as
“best practices” have not necessarily been proven to be so
through rigorous external criteria and evaluation. By starting
with current school and district practices that have not yet
been identified as “best” or “promising” through a specific
national criteria, such as What Works Clearinghouse or the
National Center for Educational Accountability, there is often
little to no documentation discussing the implementation of
the practice and scarce evidence of impact or effectiveness
of these practices. In fact, if there is any documentation, it
may simply be a PowerPoint presentation providing general
information about the practice, but not enough prescriptive
information for other districts to know what to avoid or
specifically do. As such, the first step in nominating and
documenting a PWOA is spending time with each school or
district to find the theory of action behind the practice and
documenting the evidence used thus far. This step not only
provides a historical record of activities, it also honors the
work such that practitioners can see their ideas and efforts
written in ways that show a full picture of the work to date.
This step also provides a starting point for further work

of researchers with practitioners on better measuring the
impact and effects of the practices on secondary mathematics
teaching and learning.

Identifying Common Themes

In step two of this work, identifying common themes

that can be used to strengthen student achievement in
urban systems across the country, we convened a national
advisory committee consisting of district mathematics
staff, current former and secondary mathematics teachers,
education policymakers, college professors in mathematics,
state-level mathematics representatives, and district
mathematics specialists. The advisory committee met to
discuss the nominated PWOA and to think about how
they could be rated in terms of the rigor of curricular and
academic goals, the depth and breadth of professional

11
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development, and early evidence of the practices’ effects on
meeting academic goals.

Findings from the examination of the collective body of
practices from the 22 different sites comprising the PWOA
study can be discussed in two main themes: (1) raising
student achievement and improving student learning in
mathematics, and (2) increasing teacher capacity.

Raising Student Achievement

All of the schools and districts profiled in this study have
increased their expectations for student achievement,

but some of them focused particularly on academic
intensification strategies to help students meet the higher
expectations. These strategies include raising standards
and expecting higher levels of achievement for all students
and providing targeted and intense support to help students
achieve at a higher level. The types of practices that
emerged in support of academic intensification include:
building summer bridge programs, requiring and supporting
more rigorous mathematics courses, and providing intense
and ongoing support throughout the school day.

Raising student achievement through academic
intensification requires changes in the attitudes and
practices of administrators, teachers, and students. In
summer bridge programs, students learn about the value
of academic effort and build peer and teacher relationships
that will support them throughout high school. Success

in these programs necessitates firm belief on the part of
teachers that their students really can succeed in high
school mathematics and that collegial student peer groups
can be a strong support for that success; when the teachers
in these programs believe and demonstrate these ideas, they
have a greater chance of convincing students to engage
wholeheartedly in their own education.

Similarly, requiring rigorous courses of all students
demands a change in how districts and schools think about
student ability. In the practices focused on raising student

achievement, districts and schools are getting students

into rigorous mathematics courses earlier and providing
much more support for both students and teachers. Intense,
embedded daily supports, for example, constantly reiterate
the idea that mathematics is important and that, with hard
work and a strong network of teacher and peer support, all
students can take and pass rigorous mathematics courses.

Building Teacher Capacity

All of the schools and districts programs profiled in this
study have increased their expectations for what teachers
should do, but some of them have focused intense attention
on improving teacher practices. The practices designed to
build teacher capacity provide opportunities for teachers to
expand their current practices through focused interaction
with other teachers and through accessing resources with
individual support. The practices require support from
administrators if the traditional ways teachers have interacted
are to be overcome. As teachers are asked to support students
with various experiences and backgrounds, districts and
schools are asked to support teachers the same way instead
of providing all teachers the same training and expecting all
of them to perform the same way. Three main approaches
emerged from our observations: redefining mathematics
teacher roles and responsibilities, making instruction public,
and having new, customizable tools for teaching.

With broadened roles and responsibilities, teachers redefine
how they think of teaching and what they can contribute.
They learn that they can gain expertise for successfully
working with subpopulations of students in need of their
help, be part of a development team for building common
assessments at the district level, or participate as leaders

in the district for promoting change in mathematics. When
instruction is public, teachers learn about the power of
collaboration for improving their practice and lose the fear
of observers in the classroom. With structured observation
protocols and regular opportunities for feedback, teachers
forget about working in isolation and focus more on the
ways they can work together on student achievement.

Raising student achievement through
academic intensification requires
changes in the attitudes and practices

of administrators, teachers, and students.

12
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Finally, with new tools and customized support, teachers
can access the individual training and feedback they need
to make good practices part of their daily instruction.

The advisory committee members were also asked to

think about the innovative or animating ideas behind the
nominated practices, to see which ones had fresh ideas

and approaches for improving learning and closing the
achievement gap in secondary mathematics. They were also
asked to think about which practices had components that
could be scalable and usable across various sites, meaning
ideas that can be used across a variety of districts, not just
sites with specific frameworks or types of students. The
advisory committee further provided specific feedback
about the types of data they thought should be collected and
analyzed to evaluate the practice, as well as preliminary
recommendations, based on their own research and practice
experience, about how the school or district can improve its
practice. It is this data that is being analyzed to inform step
three of this work.

Conclusions

Schools and districts and teachers as well as administrators
often adopt or continue practices without a true
understanding of the meaning behind these practices or
without a complete understanding in how the practices

are helping improve their students’ achievement or close
the achievement gap. Our PWOA work is beginning to
shed light on what needs to be done by researchers and
practitioners together to uncover meaningful information
about whether certain practices are successful and how

those practices can be adapted and incorporated in other
classrooms to improve students’ academic success.

Many of the articles and discussions about closing or
eliminating the mathematics achievement gap have been
focused on broad approaches and ideas. Although these
approaches and ideas capture the essence of strategies and
next steps, the vocabulary being used can be interpreted

in different ways. More time needs to be spent in schools
and districts to see how broad ideas are codified within and
across districts in order to tackle the challenges faced by all
educators and leaders in improving mathematics teaching
and learning. The PWOA work is a first step toward having
a larger audience of practitioners share and learn specific
strategies from one another, opening the doors across
districts much as classrooms have been opened within
schools. By investing time to look at the actual practices,
we can find out directly how research is interpreted and
implemented, and also advise mathematics leaders and
teachers in ways that directly impact their work.

The next phase of this work is to partner Dana Center
researchers with schools and districts to raise the standards
of evidence by which we measure the effectiveness of
these practices. This will allow for the fulfillment of a key
purpose of this work: not only to identify common themes
in these practices that can be used to strengthen teachers’
practices and student achievement in urban systems across
the country, but also to determine the effects of districts’
initiatives for improving teacher practices and, in turn,

the effects of those practices on students’ secondary
mathematics progress and achievement.
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A Local Systemic Change Project in Mathematics
Professional Development for Improving Student
Achievement in Low-Performing Districts in Maine

Cheryl Rose, Senior Program Director
Francis Eberle, Ph. D., Executive Director
Maine Mathematics and Science Alliance

roadening Educational Access to Mathematics

in Maine (BEAMM) was a K-8 mathematics

curriculum implementation project funded by the

National Science Foundation (NSF) as a Local
Systemic Change project. The BEAMM project involved
seven low performing Maine districts with 500 teachers and
13,000 students, the Maine Mathematics and Science Alliance
(MMSA)— a non profit organization, and two mathematics
faculties from Colby College. The thrust of BEAMM was
to have teachers and building administrators participate in
various professional development experiences to improve
student learning in mathematics.

The goal of BEAMM was to increase student performance
in mathematics by providing professional development and
support for the implementation of high quality curriculum
materials for all K-8 teachers of mathematics in the seven
school districts. These districts had not met the AYP targets
in grades 4 and 8 for three years or more. They were asked
to commit to participate in BEAMM.

Given the goal of BEAMM, the professional development
needed to focus on improving student performance, the
implementation of new curriculum materials, reaching all
the teachers, and providing them with substantial learning
experiences. The outcomes required teachers to:

» Utilize and build their mathematics knowledge
and skills through professional development.

e Understand mathematical ideas and pedagogy
for long-term student learning and achievement.

» Create student-centered classrooms by using
exemplary instruction, curriculum materials,
and assessment practices.

» Reflect on their practices and participate in
collegial discussions about teaching and learning.

* Work and communicate with their K-8
colleagues in the partner districts and beyond.

As none of the districts had the same mathematics curriculum
across all of their schools, the first task was for each of the
districts to choose an elementary program and middle level
program from a prescreened list of NSF funded standard-
based programs. This selection process resulted in a choice
of three elementary programs and two middle level programs
across the seven BEAMM districts.

Professional Development Model

BEAMM’s professional development model was originally
comprised of three parts. These included 1) support for all
teachers with activities such as 2 week summer institutes,

one and two day events, and on site support by teacher
leaders; 2) professional development for teacher leaders
which included an additional one week summer institute and
curriculum developer/publisher training in specific curriculum
materials; 3) assistance for administrators in the partner
districts including Advisory Board involvement, one day
events at institutes, and training in supervision and observation
techniques. This approach was based on the assumption that
all of the teachers would participate in at least one of the three
parts in the design.

After the initial curriculum program summer training, project
staff and district leaders were faced with the reality of the
teachers’ background, district disposition for and support

of teachers, and teachers’ personal commitment or interest

in learning mathematics. These factors combined made for
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demands that were more complex than the “neat” three part
model could adequately address. The initial professional
development approach was more of a traditional static,
undifferentiated model with teachers attending structured
sessions delivered by primarily mathematics leaders. Several
additional factors also influenced how we thought about

the delivery of the professional development. There was a
significant level of mobility, about 30% of teachers and 82%
of building principals over the period of the project. New
teachers included those who were new to teaching, those who
were experienced but new to the curriculum, and those who
were experienced but had not taught math consistently were
being added to the districts’ mathematics teaching staff. At

the same time, the existing teachers were learning more about
their new curriculum and were beginning to ask more targeted
and relevant questions. The progression from a “beginner” to
*“user” to “expert” varied much more than had been expected.
Consideration of this mixed audience was a strong influence in
designing additional opportunities for district level professional
development involving all teachers of mathematics.

The professional development model was adapted in an attempt
to provide support in the context of these dynamic realities. The
plan became more comprehensive, more responsive, and less
centralized. A new framework, adapted from Concerns-Based
Adoption Model (CBAM) (Hall and Hords, 2001), defined the
type of professional development needed by various audiences.
The framework included three stages: Level I, Beginning Stage
of Implementation; Level II, Implementation with Reflection;
and Level III, Implementation with Refinement.

A description of each of the professional development
levels follows.

Level I: Beginning Stage of Implementation: Training/
support at this level was for teachers new to the profession,
content, the curriculum program, or to the grade level. A
majority of BEAMM sites provided this level of support
for new hires within the district through participation at
regional sessions or mentoring by teacher leaders. These
sessions were offered though the entire life of the project
rather than just in the first year as previously planned.

Level II: Implementing with Reflection: Teachers at

this level were typically in the first few years of using the
district’s chosen curriculum program. Their professional
development focused on issues of early implementation such
as choosing a management system for grading/assessing,
tracing a content strand through the grades, and becoming
experienced with the instructional activities. Many topics
discussed at initial trainings were revisited later in deeper

conversations. Professional development at this level focused
on how the curriculum materials are being implemented in
each classroom. Important topics at this stage include pacing,
content coherence, instructional techniques, use of technology,
student grouping, changes in assessment strategies, and
looking at student work. An Everyday Math Assessment
Series, specific curriculum sessions, and district level activities
such as bi-monthly grade level meetings facilitated by

teacher leaders or BEAMM project staff are all examples of
professional development activities for Level 1l educators.
These types of sessions developed into regular ongoing
activities within and outside of the districts.

Level I1I: Implementing with Refinement: Teachers at

this level had been implementing a specific program for
several years, had participated in a variety of professional
development activities at the initial and reflection stages, and
were very comfortable with the instructional philosophy,
mathematical content, and assessment features of their
program. The professional development focused on refinement
of content knowledge and teaching processes. Activities
included institutionalizing assessment, online book studies,
researching and discussing best practice, conducting peer
observations, examining student work to identify evidence of
understanding, and planning instructional activities to extend
and enhance content knowledge beyond the parameters of the
program. Although many of the Level Il sessions also focused
on assessment, Level 11 reflected deeper levels of discussion,
content, and connection to instructional practices. These types
of professional development support were provided cross-
district or on district request. Table 1 shows some examples
of the activities within this plan for differentiated professional
development.

Leadership Strategies

To sustain the efforts and to reach all teachers, even those
who were the reluctant learners, BEAMM strove to build
the content and curricular leadership of teachers. Strong
embedded leadership was a critical factor for a variety of
reasons including: sustaining the vision of mathematics
learning and teaching, maintaining continuity despite teacher
and administrator mobility, and developing ongoing support
structures such as study groups. Continuous improvement
required leadership at three levels: central administration,
building administration and teacher leaders.

Teacher Leader strategy. On-site teacher leaders
represented a key to sustaining the momentum of the
reform efforts. These teachers were self-selected or
were nominated by their districts and by the BEAMM
Advisory Group. The teacher leaders committed
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Table 1: Examples of Supported Professional Development by Implementation Level

Level |
Beginning

Implementation

Level Il
Implementation
with Reflection

Level I
Implementation
with Refinement

Mathematics problem solving K-8
Curriculum Showcases

Curriculum orientation
and structures

to attending Advisory Board meetings and summer
leadership institutes, hosting and organizing school or
district professional development, and attending monthly
BEAMM district meetings with the site-contact. The
support for the teacher leaders enabled them to: recognize
quality professional development, develop a repertoire

of techniques for conducting professional development,
connect the techniques to multiple and specific curriculum
programs, and gain additional mathematics content and
pedagogy. University faculty, national experts and project
staff provided training and support to the teacher leaders.
Some examples include: examining and assessing student
ideas, classroom observation, algebra across the grades,
mathematical learning paths, professional development
strategies (Loucks-Horsley, Love, Stiles, Mundry &
Hewson. 2003), facilitating adult learning and the change
process with the CBAM.

The blend of mathematics content and adult learning strategies
was very helpful to leaders as they became discouraged

with the slow pace change by their colleagues. The content
provided the basis for their confidence in mathematics, and
the adult learning strategies provided a context for them to be
patient and to stay focused on guiding the process and not get
frustrated. It was enlightening for them to realize that there
was a body of literature and set of strategies to help them work
with their peers and that working with their peers was different
than working with their students. At the end of BEAMM,
thirty-two teacher leaders had exceeded 100 hours of PD. This
represents about 6% of the total BEAMM teacher population
of 500, or about 1 teacher leader for every 16 teachers.

Administrator strategy: The BEAMM project recognized
the importance of administrator support for mathematics

User groups in a Math curriculum

Mathematics sessions
for specific grade spans

Assessment series specific
to programs

Special populations focus
for specific mathematics programs

Content focused sessions

Users support and enhancement
for implemented units

Formative Assessment Strategies
using cognitive research

education. Hence each participating district was asked to
build its own internal capacity to carry out professional
development activities during and after the project ended
by: providing cross grade face-to-face meetings for teachers;
implementing exemplary mathematics curriculum materials;
creating and maintaining K-12 mathematics committees;
releasing teachers for 5 days during the year to work on
BEAMM activities; fostering study groups during the year;
and participating in electronic web-based professional
development forums.

To accomplish these objectives each partner district
convened a leadership team with at least one administrator
to guide and assess progress, to represent their site on the
BEAMM Project Advisory Board and to help the district
team write and revise a yearly professional development
plan with an evaluation component. At each Advisory
Board session, team members gave updates, evaluated
impact of professional development on classroom
instruction, and planned or refined next steps. The project
provided a variety of opportunities to keep administrators
informed and connected. The Advisory Board also
recommended specific supports for administrators such
as curriculum trainings, one-day workshops with teacher
leaders, and Lenses on Learning training (Miles-Grant,
Scott Nelson, Davidson, Sassi, Shulman-Weinberg, &
Bleiman, 2003). Administrators took an active role in the
development and implementation of these plans.

Analysis

The question that needs to be answered for BEAMM is: Did
the BEAMM professional development and implementation
of high quality curriculum materials help improve 4th and
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8th grade students’ mathematics performance? Several
analyses were conducted to attempt to determine the impact
of the BEAMM project on student learning. The first was

a comparison of the state Maine Educational Assessment
(MEA) scores between the BEAMM districts and
Comparison Districts, the second was an effect size score
analysis, and the third was a student cohort comparison
over the period of the project.

The MEA data was collected for the BEAMM sites and
Comparison Districts as it was the only common large scale
assessment used by all the districts. The BEAMM districts
were located across the state, ranging in size from 3 schools
to 9 schools serving about 13,000 students. Each BEAMM
district was matched with a comparison district based on
their socioeconomic status, similar geography and school
size, grade spans (K-6, 6-8 and K-8), and similar student
performance. Not much is known about the professional
development or the mathematics curriculum used in the
Comparisons Districts.

The MEA is administered every year to all grades 4, 8 and

11 students in the state. The MEA is a standardized criterion
reference exam with 40% multiple choice and 60% constructed
response items. It is aligned to the state’s standards as each
mathematics question is written based on a performance
indicator in the state’s Learning Results. The MEA produces
two types of student performance data, both scaled scores

for students and schools and performance level assignments

for students that are aggregated to percentages for schools

and districts. All the 4th and 8th grade students in each of the
districts are included in the assessment data. Over 98% of Maine
students in grades 4 and 8 take the MEA with a special waiver
required for exceptions.

Students’ scores in the BEAMM districts were compared

to their own prior performance, to Comparison Districts,
and to the state average scores. The categorical student
performance data from the MEA’s - Does Not Meet
Standards, Partially Meets Standards, Meets Standards,
and Exceeds Standards - was analyzed using a proportional
statistics technique to quantitatively determine the amount
of movement of students in the different performance levels
reported by the MEA.

The analysis employed the standard error for proportion
differences in the performance levels to the <.05 level. The
formula for this analysis is: V((C/T) x (1-C /T)/T)=G
where C represents the number of students in category, T
is the total of students and G is the proportional difference
between student performance levels categories. To a >.05
level (G x 1.96) x 100 = se where se is the standard error.

This analysis determines if the change in numbers of students
scoring in a particular performance level was significant as
compared to what might occur with normal variation due to
population changes.

Results

For the BEAMM District and Comparison Districts MEA
comparisons, two of the four student performance levels
were used, Meets Standards and Does Not Meets Standards.
The two other levels, Exceeds Standards and Partially Meets
Standards do not reflect the areas of emphasis for the project.
The percentage of BEAMM students performing at the
Meets Standards level on Maine’s 4th and 8th Grade MEA
increased and the percent at Does Not Meet the Standard
category decreased (Table 2).

At the 4th grade level, the percent of students in the BEAMM
sites meeting the standards increased from 15% in 1999 to
24% in 2004, a 60% change. The percent of students not
meeting the standards decreased from 35% in 1999 to 23%

in 2004, a 34% change. At the 8th grade level, the percent of
students in the BEAMM sites meeting the standards increased
from 15% in 1999 to 20% in 2004, a 33% change. The percent
of students not meeting the standards decreased from 42% in
1999 to 33% in 2004, a 20% change.

At the same time the Comparison Districts and the State
average score also reported increases in the number of
students in the Meets Standards category and decreases
in the Does Not Meet Standards category. The BEAMM
districts reported a higher percentage gain than both the
State and the Comparison Districts (with the exception of
grade 4 Meet Standards in the comparison schools).

A second set of results from an effect size analyses showed
whether the changes were significant. Over the course of

the five years, the districts’ average 4th grade scaled scores

on the MEA improved from 527 to 536 (9 points) while

the state average improved from 531 to 536 (5 points). The
Comparison Schools improved from 530 to 535 (5 points)
similar to the statewide average. The mean score gain between
1998 -1999, the year before BEAMM began, and 2004 -2005,
the year after it ended was 7.14 across the BEAMM sites

with a standard deviation of 2.54. The average gain across
the comparison schools was 5.43 with a standard deviation

of 3.46. The BEAMM schools showed greater improvement
and the variation among the sites was less than that among
the Comparison Districts. The effect size of the BEAMM
Initiative is .52 or a moderate or large difference for an effect
size difference (Coe, 2000. Cohen,1998).
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In addition an analysis was made to determine whether
the same cohort of students’ performance was static,
sustained or grew over four years of the BEAMM project.
Test results for two cohorts of students over a span of
four years starting in grade 4 and then four years later in
grade 8 were compared. For both cohorts of students there
were increases in the percentage of students in the Meets
Standards and decreases in the Does Not Meet Standards
performance levels. At the same time, the state average
scores reported decreases or no change for the same two
cohorts of students in the Meets Standards performance
level and increases in the Does Not Meet Standards
performance levels. See Tables 3 and 4.

These results indicate that the students in the BEAMM
Districts demonstrated increases in their performance over
the course of the project. Their rate of change illustrates
that BEAMM had greater increases in numbers of students
moving into the Meets Standards performance level, and
had larger decreases in numbers of students moving out of
the Does Not Meet Standards performance level than the
state average. Because there was some student movement
in and out of the districts over the course of four years, this
comparison is not a precise measurement. Nevertheless,
the number of students in each cohort is approximately
1600 so the variation due to student mobility is minimized.

Conclusion

A number of features of BEAMM seem to have contributed
to the better than expected improvements, but to the project
staff the adjustments to the professional development
model was key. BEAMM provided ongoing offerings

that included levels of complexity and depth depending

on the expertise and needs of the teachers and was able

to reach teachers who initially would not attend events

at their schools. There was professional development

for administrators and teacher leaders creating a district
level team to help sustain the ideas and momentum of the
efforts at the local level with the teacher leaders helping

to lead and focus the district/school based professional
development. BEAMM'’s professional development
maintained coherence by focusing on the targeted
mathematics and on program implementation issues.
Significantly, however, the activities offered a range of
complexity for the content and skills to parallel teachers’
developmental needs.

Differentiating professional development to support
practicing teachers is a goal of most professional
development. Although it is difficult to deliver tailored
experiences with large numbers of teachers, doing so
addresses the important connection between the dynamic
wants and needs within a district. Everyone in the BEAMM

Table 2: Student Performance for 1999 and 2004 for BEAMM and Comparison Districts.

Meet Standards

1998-1999 2003-2004 DIFFERENCE in percent
Percent Percent '98-'99 to ‘03-'04
Comparison Comparison Comparison
FOURTH GRADE BEAMM Districts State BEAMM Districts State BEAMM Districts State
Meets Standards 15 22 22 24 32 30 +9 +10* +8
Does Not 35 29 27 23 20 20 -12 -9 -3

Meet Standards

Comparison Comparison Comparison
EIGHTH GRADE BEAMM Districts State BEAMM Districts State BEAMM Districts State
Meets Standards 15 14 21 20 15 21 +5%* +1 0
Does Not 42 44 37 33 39 32 -QER* -5 -5

* The Comparison Districts were statistically higher than the BEAMM districts for Meets Standards category; however the
BEAMM Districts closed the size of the gap that originally existed.
** The BEAMM sites were statistically different from the Comparison Districts in increasing the number of students in

Meets Standards.

*** The BEAMM sites were statistically different from the Comparison Districts in decreasing the number of students in

the category of Does not Meet Standards.
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Districts, from central office administrators to new
classroom teachers contributed to and learned from the
BEAMM project. In addition to the range of needs among
educators across a district, the high mobility in and out of
districts represented a challenge to improvement efforts.
Situations in which few, if any, in leadership positions
remained in a district over the course of the project - to
carry the vision and maintain momentum - struck BEAMM
project staff as a significant threat to reform. Addressing
these dynamic aspects of the educational system, the
continuum of teachers’ professional needs and educator
mobility, is critical for ensuring successful professional
development and for sustaining reform efforts.

BEAMM is not the first project to identify the idea of
differentiated professional development, but its importance
needs to be reiterated because of the current context of
educational reform with high expectations for rapid change.
Gamoran (2005) among others proposes that schools can
best support teaching for understanding by responding to
teacher learning (Mundry, 2005; Gamoran, et al. 2003). The
factors in BEAMM that contributed to the improvement for
low performing districts seem to include consistent, coherent
and differentiated professional development that meets

the various needs of teachers, involvement and support for
administrators at the building level, principals, and central

office levels, knowledge and skill building of talented
teacher leaders, and having high expectation for all teachers
and students through a high quality curriculum. The authors
believe that differentiation of professional development is
critical to addressing the many aspects of the educational
system to support the range of roles within districts.

Table 3: Cohort 1 BEAMM and State Percentages for Two Cohorts of Students for Four Years

1998-1999 2002-2003 CHANGE
BEAMM BEAMM % Change % Change
Performance Level 4th State 8th State in BEAMM in State
Exceeds Standards 0.00% 1% 1.00% 1% + 100% 0
Meets Standards 14.42% 22% 20.00% 17% + 38.6% -22.7%
Partially Meets Standards 50.10% 50% 50.00% 50% -2% 0
Does Not Meet Standards 35.27% 27% 30.00% 32% -14.9% + 18.5%

Table 4: Cohort 2 BEAMM and State Percentages for Two Cohorts of Students for Four Years

1999-2000 2003-2004 CHANGE
BEAMM BEAMM % Change % Change
Performance Level 4th State 8th State in BEAMM in State
Exceeds Standards 1% 2% 1% 1% 0 - 50%
Meets Standards 16% 21% 20% 21% + 25% 0
Partially Meets Standards 46% 48% 46% 46% 0 -4.1%
Does Not Meet Standards 37% 29% 33% 32% -10.8% + 34.4%
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Unchartered Territory: Using the Curriculum
Focal Points as a Basis for Designing State Standards

Juli K. Dixon
University of Central Florida
Gladis Kersaint
University of South Florida

ccording to Fennell (2007/2008), there is

evidence to suggest that the Curriculum Focal

Points (CFP) are receiving widespread attention

“in boardrooms, schools, school districts, and
state departments of education” (p. 315). Fennell reported
that “over one-fourth of the states and many local school
districts have decided to use NCTM’s Curriculum Focal
Points to drive discussion about what’s important in pre-K-8
mathematics curricula” (p. 315). The purpose of this article is
to share one state’s experiences with this endeavor.

Florida decided to use a two-phase process to revise its
mathematics standards. First, a committee was convened
that included representatives from various stakeholders
(e.g., K-12 teachers, K-12 mathematics supervisors,
mathematicians, and mathematics educators) to hear
presentations from experts in the field about the current
standards, issues related to those standards, and to
establish a framework for the design of the new standards.
This committee recommended that the CFP be used as

the foundation for the new K-8 mathematics standards.
Following this meeting, another committee was convened
to write the new standards. This committee represented
the same set of stakeholders and was charged with the task
of actualizing the intent of the CFP within a set of grade-
level specific standards. This represented a significant shift
from the current state standards written in 1996 that were
organized by grade bands, following the organizational
structure of the Curriculum and Evaluation Standards for
School Mathematics (NCTM, 1989). The goals of the new
standards were to increase the rigor, coherence, and clarity
of the K-8 standards while at the same time eliminating
redundancy and reducing the number of standards that are
addressed at each grade level.

As the writers engaged in the process of translating

the intent of the CFP into a standards document, they
discovered many issues that needed to be addressed in
order to help teachers and the general public understand the
nature and intent of the suggested changes. As members
of the writing team, we felt that it might be important to
share these issues as a means to guide others who may
find themselves in a similar circumstance. The writing
team was in uncharted territory because Florida was the
first state to initiate this process. We could not rely on or
consult others about the best approach for engaging in this
work based on their experiences. Although teachers and
administrators appeared to embrace the new directions for
K-8 mathematics, including the need to reduce the breadth
of the curriculum to focus on fewer topics, many issues
related to the new standards were left unanswered and
needed to be addressed by the writing team. In this article,
we share the experience of the standards writing team with
using the CFP as a foundation for revising state standards
and discuss issues to be considered by those who might
engage in a similar endeavor.

Organizing the Standards: What Should
They Look Like?

The writers debated the appearance of the new standards.
In particular, writers grappled with whether the new
standards should be organized similarly to the CFP or
use some other organizational structure. Initially, some
of the writers argued that the new standards document
would work in conjunction with the current 1996 Florida
standards document, in the same way that the CFP builds
on and enhances the Principles and Standards for School
Mathematics (NCTM, 2000). That is, the new standards
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document would identify key mathematics ideas to be
addressed at each grade level. In this way, it would be a
supplement to the standards document currently in place.
However, the state department of education indicated that

a new standards document would be developed. The new
document would replace the 1996 standards document and
needed to stand alone on its own merits. Ultimately, the
decision was made to organize the Florida standards for
grades K-8 around three Big Ideas per grade level. These
Big Ideas reflect the intent of the grade level curriculum
focal points in the CFP with Supporting Ideas for each grade
that include the content discussed in the connections to the
focal points. The Supporting Ideas serve three purposes:

1) to establish connections to and between the strands of
mathematics as defined by NCTM (2000), 2) to prepare
students for future mathematics teaching and learning, and
3) to address gaps in instruction that are important to the
understanding, fluency, and application of mathematics ideas
to problem solving. In this way, the curriculum remained
focused on important mathematical ideas while including
connections to other important mathematics and prerequisites
for future topics. (The new Florida standards are available at
www.fldoestem.org).

Another area of debate was where Algebra 1 would be taught
for the majority of Florida’s students. As a means to increase
the rigor of the mathematics curriculum, some wanted 8" grade
Algebra 1 to be the norm for most students. Others, however,
were concerned about the preparation for such a change. Many
wondered whether it was appropriate to expect that all students
would be prepared to take and succeed in Algebra 1 in the 8"
grade when there were challenges associated with Algebra

1 currently offered to the majority in the 9" grade year. This
discussion was important because the decision made would
influence whether there was a need to move some of the topics
identified in the Grade 8 Focal points into earlier grade levels.
After much debate, it was determined that Florida was not

yet ready to implement Algebra 1 at the 8" grade level for all
students. Included among the discussions were issues related
to the preparation of middle school teachers to teach Algebra 1.
After much debate, the decision was made for the standards to

Ultimately, the decision was made
to organize the Florida standards for gra
K-8 around three Big Ideas per grade le

address three general mathematics courses at the middle school
level; however the 8" grade courses would emphasize algebraic
thinking and reasoning.

The writers also had to address the issue of instructional
goals versus learning objectives. As part of the CFP
document, NCTM states,

These curriculum focal points should be considered

as major instructional goals and desirable learning
expectations, not as a list of objectives for students

to master. They should be implemented with the
intention of building mathematical competency for

all students, bolstered by the pedagogical understanding
that not every student learns at the same rate or
acquires concepts and skills at the same time (2006, p. 10)

However, how might these instructional goals be reframed
so that they address learning objectives? How do the
writers make sense of this information in ways that allow
teachers to make sense of the standards in the spirit in
which it was intended? Among all of the complexities
associated with developing standards, this was one of the
most challenging. The writers continually grappled with
how the Curriculum Focal Points were being used. In
particular, members of the writing team debated whether
we were honoring and correctly interpreting the messages
outlined in the document. In particular, we wondered
whether we were debasing the intent of the CFP because we
were attempting to identify particular learning objectives
from statements of instructional goals. When there was a
debate, decisions were more often than not guided by the
information provided in the CFP.

A Line of Demarcation Between Standards
Development and Implementation

Writers were often reminded that the development of the new
state standards should be considered a separate process from
the implementation phase. However throughout the writing
process, questions were raised regarding the implementation
of the new standards, including the placement of topics,
which topics to include or exclude, and how the standards
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would be interpreted for use. Specifically, how do we
communicate the intent of significantly changed standards to
large numbers of teachers and insure that they are interpreted
as intended? How do we address the transition period where
there might be inconsistencies between learning expectations
from the previous standards and the new standards as

tested on high stakes assessment? Each writer came to the
table having had discussions with other stakeholders who
either lacked an understanding of the intent of the CFP or
misinterpreted provided information. It was felt that the issues
of implementation had to be considered at this stage. Thus, the
writing team discussed implementation issues while deciding
how to address topics where consensus had to be negotiated.
Two important implementation issues were constantly revisited
throughout the writing process and are discussed below.

Narrowing the Curriculum, Increasing
Depth: How Do We Communicate the Intent?

In general, the education community supported the need

to reduce the breadth of the curriculum to focus on fewer
topics. However, some teachers do not have a clear
understanding of what is meant by developing depth of
students’ knowledge. These teachers initially embrace
specific standards; but they grapple with the particulars

of implementation. By design, not all mathematics topics
are addressed in the CFP so writers had to address how
teachers would interpret particular topics not included as
part of the standards. What do you do about topics, such

as absolute value, that are not addressed within the CFP?
Where are topics placed that need to be taught but might
not fit clearly with a “big idea” or a “supporting idea”

in any given grade, such as telling time? How do you
maintain focus on “Big ldeas” while addressing topics

that are deemed important to the curriculum but are not
“focal points”? How do we communicate how mathematics
knowledge is developed over time and across grade levels?

As part of the writing process, a draft of the new standards
underwent public review. The comments provided during
the review period shed light on issues that needed to be
addressed through revisions of the standards as well as on
issues that needed to be addressed through professional
development on the new standards. Overall public
comments shared during the public review indicated
support for the new K-8 standards. However in some
cases, comments revealed a lack of understanding regarding
the intent of the standards and with regard to particular
standards statements. To clarify the intent of particular
standards, the writing team prepared a set of “remarks”
that further elaborated the standards and benchmarks. The

remarks were created as a separate document from adopted
version of the standards. In this way they could be a fluid
document that can be altered as more information is gained
as the new standards are implemented. The remarks will

be made available as the standards are implemented. The
purpose of the remarks are to: 1) clarify what is described
in the standards, 2) provide context to be addressed as

part of the standards, 3) provide examples of the types of
problems the standards address, and, 4) provide content
limits when appropriate

When striving for depth versus breadth in curricular topics,
it becomes necessary to make decisions about where to
teach topics and where to reduce redundancy in order to
allow for a focus on depth of understanding. The writing
team often discussed the intent of particular standards

and whether readers would understand that the intent was
to develop students’ understanding rather than focus on
particular procedures. A member of the Florida Department
of Education shared a reaction by a teacher during an open
forum regarding the new Florida standards. The teacher
looked at the short list of curricular topics in a grade and
said, “I can teach this in 20 days; what do | do the rest of
the year?” Although this comment may cause a jarring
reaction, when we consider the list of topics from the
perspective of a teacher who has taught a new topic every
two days in the past, this teacher’s misperception is not

so far fetched. (Florida has had as many as 93 grade level
expectations to be taught in a given year (Reys, 2006).) A
concern was also expressed about how the new standards
moved topics from year to year. Teachers are protective of
the topics they teach. Consider a fourth grade teacher who
has successfully taught a mathematical topic in the past
examining the new standards and finding that this topic

has been moved to grade 6 such as determining the mean,
median, and mode(s) of a set of data. He wonders, “Why
would they move it? Clearly the students could do this
work.” In contrast another teacher wonders why a topic
has been moved to an earlier grade, “This is too difficult for
my students.” Indeed, these teachers cannot reconcile what
they have done in the past with new goals and expectations.
It was obvious that in conjunction with the introduction of
the new standards professional development was needed

to help teachers come to understand what is meant by
facilitating “deep understanding, mathematical fluency, and
an ability to generalize” (NCTM, 2006, p. 5).

Although the writing team recognized that the standards
were statements about the nature of the mathematics to be
taught, they found that readers interpreted these statements
through the lens of classroom implementation. That is,
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readers had difficulty separating the description of the
mathematics from how that mathematics might be taught.
Because of this, writers continually grappled with methods
for conveying the message in ways that would be clear.
Florida is addressing this issue with widespread professional
development throughout the state. The Florida Department
of Education is providing workshops and meetings across
the state to share the new standards and their intent. Large
grants are being funded to broaden these efforts relative

to preparing practicing and prospective teachers with the
content and pedagogical content knowledge necessary to
teach according to the intent of the new standards.

Unpacking Lingo: Do We Agree on the Meaning?

The language used in mathematics education evolves
and develops meaning within the community. As a result,
we make assumptions about what meanings might be
taken as shared. As writers engaged in the collaborative
work of developing state standards based on the CFP,
they discovered that other educators did not share those
same meanings. It was necessary to negotiate meanings
and attempt to reach consensus among all stakeholders
regarding the intent of the language in the CFP, even
within the writing team. For example, many stakeholders
and some writers did not understand the purpose of the
vocabulary “compose” and “decompose.” Some had

no idea what the terms meant while others felt that the
terminology could be simplified into the more common
lay terms, “put together” and “take apart.” In some cases,
teachers wondered whether students were expected to
learn this vocabulary. One teacher shared, for example,
that administrators in her district require that teachers post
on the board the standards being addressed in class each
day. Therefore, for the standard to have meaning to her
students the teacher would be required to define difficult,
and sometimes unnecessary vocabulary. The writing team
had to come to terms with their position on the need for

students to learn all language embedded in the focal points.
Overall, the writing team decided that the audience for the
standards document is teachers and other adults. Students
are responsible for learning the mathematics and that
teachers and districts were responsible for communicating
with students in ways that are grade level appropriate. In
many instances, the language of the CFP was included in
the standards document. Because some of this language

is different from language used in the previous standards
document, the Florida Department of Education is in the
process of creating a glossary to help teachers, parents, and
administrators make sense of this terminology.

Conclusion

According to NCTM, “Curriculum Focal Points for
Prekindergarten through Grade 8 Mathematics provides
one possible response to the question of how to organize
curriculum standards within a coherent, focused
curriculum, by showing how to build on important
mathematical content and connections identified for each
grade level, pre-K-8” (2006, p. 3). However, using this
document as the basis for developing state standards
requires attention to issues that may arise as a result of such
use. How you choose to answer the questions posed above
should depend on the specific needs of the students and
teachers in your state. In our journey, questions included
those that focused on organization, intent, and language. At
the time of this writing, Florida has now begun to address
the implementation of the standards. Emphasis has been
placed on providing professional development that is

fluid enough to meet the changing needs of teachers and
districts. Like issues identified during the standards writing
phase, we anticipate that others will be identified that relate
to implementation. We encourage others to share their
stories along with insights gained from their experiences as
other states initiate discussion related to the use of the CFP.
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