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Foreword

Educators who are committed to high levels of learning for all students
and who understand the link between student learning and educator
learning will find guidance and inspiration in this third edition of Designing
Professional Development for Teachers of Science and Mathematics by
Susan Loucks-Horsley, Katherine E. Stiles, Susan Mundry, Nancy Love, and
Peter W. Hewson. Like its predecessors, this edition places the design of
professional development firmly within the context of standards-based
reform and a performance-based culture that seeks to continuously improve
professional practice and student achievement.

The third edition continues in the tradition of its predecessors by linking
professional learning and student achievement, with a particular focus on
closing the achievement gaps that exist between rich and poor students, and
students of color and White and Asian students. As Designing Professional
Development for Teachers of Science and Mathematics points out, the plan-
ning and implementation of effective professional development efforts
always occur within a particular setting that presents unique goals, strengths,
resources, and barriers. Because there are no formulas, successful planning
and implementation require—as the authors make clear—the blending of
research, “practitioner wisdom,” and “a repertoire of strategies from which
to choose,” with the emphasis always on “a process of thoughtful, conscious
decision making.”

This edition extends the groundbreaking work presented in the first two
editions by expanding its discussion regarding the intended outcomes of pro-
fessional development strategies, including developing leadership, and ways

ix
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to combine approaches to serve various purposes; extending its discussion
on the role of evaluation in promoting continuous reflection and improve-
ment; updating its discussion of knowledge, beliefs, and recent research; and
elaborating on the contextual factors that influence professional develop-
ment, with a new emphasis on practical approaches for assessing context in
relationship to each factor. Of particular interest to readers of the third edi-
tion will be the authors’ discussion of professional learning communities, an
approach that has taken hold in many K—12 schools in the past few years.
Although Susan Loucks-Horsley passed away in 2000, she remains the
first author of this book, an ongoing testament to the power of her ideas and
colleagueship. The high regard in which she was held by her coauthors and
the effects she had on their professional lives and that of countless others
(including myself) clearly demonstrate the influence Susan continues to have
on the field of professional development a decade after her untimely death.

Dennis Sparks

Emeritus Executive Director
National Staff Development Council
Ann Arbor, Michigan
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Introduction

Writing the third edition of Designing Professional Development for
Teachers of Science and Mathematics has given us a chance to
reflect on our learning from colleagues, new research and literature, and our
work with dedicated and thoughtful professional developers in the field who
have been using the ideas in this book since the first edition.

The intention of this introduction is to make visible for you, the reader,
our process of reflecting and revising. If you are familiar with the first and
second editions, you can take this retrospective look with us. If you are new
to the book, you will understand its evolution into this revised edition. In
either case, you will know why we took on the work of revising Designing
Professional Development for Teachers of Science and Mathematics and
how it has changed.

WHAT HAS HAPPENED SINCE
THE FIRST AND SECOND EDITIONS

Since 1998, we have been watching with a sense of wonder and delight how
Designing Professional Development for Teachers of Science and
Mathematics has taken on a life of its own. We are professional developers.
As such, we knew that writing the book was only the beginning, the easy
part, as Susan Loucks-Horsley would say. The hard part, the “real work,” was
getting it used well. For the past 11 years, we have been on the ground
actively disseminating and engaging others with the ideas in Designing



Designing Professional Development

Professional Development for Teachers of Science and Mathematics along
with many colleagues and collaborators.

Even so, when we first put fingers to keyboards 11 years ago, we could
never have anticipated how well the book would be used. We have seen dog-
eared, sticky note—marked copies in the hands of professional developers all
over the country, some of whom fondly refer to it as the “yellow book” or the
“clouds book” because of the first edition’s cover design. With equal gratifi-
cation, we have worked elbow-to-elbow with professional developers who
have made the principles and processes come to life in the purposeful and
imaginative professional development designs they have created—designs
that are paying off in powerful learning for teachers and their students.

A long list of products and research that built on and extended the orig-
inal work resulted from the first edition. For example, Teachers as Learners:
A Multimedia Kit for Professional Development in Science and Mathematics
(Corwin, 2003) is a set of videos and learning activities that provide visual
examples of powerful professional learning strategies based on those identi-
fied in the 1998 edition of this book. The WestEd authors are currently devel-
oping a science professional development simulation and accompanying
learning modules, with support from the National Science Foundation, to
bring the professional development design framework and conceptual ideas
in the book to life in the form of an engaging set of materials.

One of our reasons for updating the earlier editions of the book was to
collect and bring together in one place all that we have learned through many
people’s efforts to translate the principles, framework, and strategies of the
first and second editions into practice and to deepen our understanding of
professional development design through further research and new
resources. The original editions evolved by synthesizing and codifying what
outstanding and effective professional developers do when they design
programs. This edition has the design work of more professional developers
from which to draw. It is truly from the field, to the field.

In addition to what we have learned through work that grew directly out
of the earlier editions, the field as a whole is advancing. With a wide-angle
lens, we have observed some encouraging changes that have influenced our
thinking and informed our revisions.

The knowledge bases about learning, teaching, the nature of science and
mathematics, professional development, and educational change are grow-
ing. A veritable explosion of cognitive research has occurred since the first
edition of this book, increasing our understanding about how children and
adults construct knowledge in mathematics and science. More also is known
about what constitutes and supports transformative learning for teachers and
how to combine professional learning strategies to address a multiplicity of
teachers’ learning needs. We now better understand when and how professional
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development improves practice and student learning. Reports and studies
emerge almost daily (e.g., Blank, de las Alas, & Smith, 2008; Carnegie
Corporation of New York, 2009; Wei, Darling-Hammond, Andree,
Richardson, & Orphanos, 2009) that outline the current status of science and
mathematics education and professional development and provide recom-
mendations for continuous improvement. We are learning more and more
about how professional learning communities support continuous improve-
ment and their role in sustaining teachers’ professional learning. Research is
emerging on the impact of coaches and mentors on teachers’ practice and the
benefits generated through teacher induction programs. The knowledge base
on evaluation of professional development programs, paired with ongoing
monitoring, has influenced our thinking about the design framework and how
designers collect data to improve programs. These developments and learn-
ings are reflected throughout the chapters in the book, as well as in the pro-
fessional development design framework itself.

National, state, and local standards are more widely known and con-
sulted as school districts shape their vision of teaching and learning. Since
we first convened as a team of authors and collaborators in 1996, the
National Council of Teachers of Mathematics (NCTM) standards were only
three years old, and the National Research Council’s (NRC) National Science
Education Standards had just been published. “The 1990s,” we wrote, “are
certain to be known as the decade in which standards became commonplace
among educators and policymakers in the United States” (Loucks-Horsley,
Hewson, Love, & Stiles, 1998, p. 215). We were right; standards are now
commonplace. Most states and many school districts have adopted standards,
some more closely aligned with national standards than others. In fact, as we
write this introduction, the Common Core State Standards Initiative, led by
the National Governors Association and the Council of Chief State School
Officers (CCSSO), has the commitment of 49 states and territories to
develop common academic standards in mathematics and English language
arts (CCSSO, 2009).

For the most part, today the debate has shifted from whether or not stan-
dards should guide mathematics and science education to how to implement
them and how to ensure that they are met. There are many recent resources
to help guide the efforts to implement the standards, including NCTM’s 4
Research Companion to Principles and Standards for School Mathematics
(2003a) and Curriculum Focal Points for Prekindergarten Through Grade 8
Mathematics: A Quest for Coherence (2006), new tools from the American
Association for the Advancement of Science (AAAS) such as the two vol-
umes of the Atlas of Science Literacy (2001, 2007), the work under develop-
ment at the National Science Teachers Association (NSTA) on the Science
Anchors project, as well as other publications supporting standards and
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research-based mathematics and science education. The consensus that has
been reached around standards sets the context for the other advances in the
field we discuss below.

Professional development has become more purposeful and is being
designed more often with the clear intention of improving student learning.
While “hodgepodge” and “hit-and-run style” professional development are
far from a thing of the past, we find more examples than we did 11 years ago
of professional development that is being designed and implemented for the
purpose of helping students to achieve standards. In these programs, goals
for student learning are determined by studying standards and analyzing
student learning data; student goals influence the purpose and content of pro-
fessional development, which is tied to improving practice. Teachers have
access to meaningful data and are better prepared to engage in data-driven
dialogue processes to design instructional interventions to address their
students’ learning needs. Designers have become more intentional in their
efforts to create teacher learning opportunities that align with their contexts
and cultures. It has been especially gratifying for us to witness the design
framework described in this book being widely used to stimulate dialogue
about important inputs into the design process and to produce more thought-
ful and powerful professional development programs. We have seen the
design framework used to guide the development of programs of many grain
sizes, from single institutes to complex multiyear programs.

Science and mathematics content and pedagogical content knowledge
are playing a greater role in professional development programs. Another
positive development has been a shift from providing teachers with opportu-
nities to learn generic instructional strategies, such as cooperative learning, to
designing professional development around the essential knowledge teachers
need to teach the mathematics and science embodied in the standards. The
national mandate to ensure a highly qualified teacher in every classroom has
contributed to the progress made in helping teachers develop the in-depth
science and mathematics content knowledge they need to improve student
learning. We see more examples of professional development that engages
teachers in understanding the content they teach, deepening their knowledge
about how to teach this content in particular, and learning about ways that
students think about and learn this content. For example, Science Curriculum
Topic Study (Keeley, 2005) and Mathematics Curriculum Topic Study
(Keeley & Rose, 2006) along with 4 Leader’s Guide to Science Curriculum
Topic Study: Designs, Tools and Resources for Professional Learning
(Mundry, Keeley, & Landel, 2010) provide structured opportunities for teach-
ers to “bridge the gap between standards and practice” by creating awareness
of the mathematics and science content needed for basic adult literacy.
These resources also provide opportunities to set goals for deepening content
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knowledge in areas that are weak, for understanding what research suggests
about teaching different science and mathematics topics, for becoming facile
at identifying the recommended grade spans for teaching certain mathematics
and science content, for becoming aware of common misconceptions
students’ hold and gain insight into how to spot them, and to better understand
how science and mathematics ideas develop across grades K—12.

Research indicates that leadership for teaching and learning has a
direct impact on student learning. Leadership is widely recognized as one of
the most important factors in teacher and student learning. Schools and dis-
tricts that are going somewhere—toward improved student learning—have
effective leaders who behave in specific ways that impact success.
Leithwood and his colleagues found that only classroom instruction has a
greater impact on student learning than school leadership (Leithwood, Louis,
Anderson, & Wahlstrom, 2004). In their meta-analysis of school leadership,
Marzano, Waters, and McNulty (2005) reaffirm the link between leadership
and student learning: “Our basic claim is that research over the 35 years pro-
vides strong guidance on specific leadership behaviors for school adminis-
trators and that those behaviors have well-documented effects on student
achievement” (p. 7). Summing up decades of research in two words, Dennis
Sparks (2005) says, “Leaders matter” (p. vii). We have seen many national,
state, and local initiatives started in the last several years to develop the
knowledge and abilities of leaders in district and school contexts, most rely-
ing on recent research to guide the content for the leaders’ learning.

THE ENDURING CHALLENGES OF
PROFESSIONAL DEVELOPMENT

As noted earlier in this introduction and explored in-depth in Chapter 2, there is
widespread consensus regarding what constitutes effective professional
learning: It is directly aligned with student learning needs; is intensive, ongoing,
and connected to practice; focuses on the teaching and learning of specific
academic content; is connected to other school initiatives; provides time and
opportunities for teachers to collaborate and build strong working relationships;
and is continuously monitored and evaluated. Despite the improvements made
in teachers’ professional learning that reflect what is known about effective
professional development, the challenges are greater than ever.

Of paramount importance is raising the performance of all students in
mathematics and science and closing achievement gaps that exist between
rich and poor, and students of color and White and Asian students. Given that
future innovation, global finance, and our very standard of living depend on
mathematics and science knowledge, our students’ unacceptable performance
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in these subjects constitutes nothing short of a national crisis. The report
from the National Commission on Mathematics and Science Teaching for the
21st Century (2000; also known as the Glenn Commission), aptly named
Before It’s Too Late, states:

Our children are not just losing the ability to respond to the
challenges already presented by the 21st century but to its potential
as well. We are failing to capture the interest of our youth for
scientific and mathematical ideas. We are not instructing them to the
level of competence they will need to live their lives and work at
their jobs productively. Perhaps worst of all, we are not challenging
their imaginations deeply enough. (pp. 4-5)

Most alarming are gaps in performance that exist between rich and poor
students, and students of color and White and Asian students, which, after a
decade of investment in systemic reform, are maddeningly persistent. The
challenge we face is to make breakthroughs in educating an increasingly
diverse student population with different histories and cultural perspectives,
experiences and expectations, and styles and approaches to learning and
organizing information—*before it’s too late.”

Enhanced Goals for Student Learning

According to the Glenn Commission, “Students’ grasp of science as a
process of discovery, of mathematics as the language of scientific reasoning
is often formulaic, fragile, or absent altogether” (National Commission on
Mathematics and Science Teaching for the 21st Century, 2000, p. 10).
Moving students beyond superficial understanding requires a fundamental
shift in the goals that school communities embrace for their diverse students:
goals proposed in national standards that focus on deep understanding,
inquiry, and problem solving rather than on acquisition of facts; application
of knowledge across subject areas; collaboration among learners; and alter-
natives to traditional assessment that measure progress of individuals in rela-
tion to new learning goals while providing accountability for the
effectiveness of teaching and schools.

Ongoing, Sustained, Collaborative
Learning Beyond Workshops and Institutes

Although many schools throughout the country have implemented struc-
tures and processes that focus on teachers’ collaborative learning, 90% of
U.S. teachers have participated in professional learning consisting primarily
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of short-term conferences or workshops (Wei et al., 2009). Too often, teach-
ers are not provided with time or opportunities to observe in each other’s
classrooms, engage in sustained learning with mentors and coaches, or con-
vene in small groups to reflect on practice. Many schools have embraced the
tenets of professional learning communities (PLCs) and embedded the
processes of continuous improvement within their cultures. However, many
other schools have latched onto such an approach with minimal attention to
changing mind-sets or cultures, reflected in such statements as “we are doing
PLCs.” In addition, we know from research that a substantial amount of time
(typically, 50 or more hours) of professional development is needed before
teachers make substantial changes in their practices, but most professional
development opportunities are of much shorter duration (Wei et al., 2009).
This suggests that districts and schools continue to view teachers’ profes-
sional learning as independent, disconnected workshops, rather than inter-
connected, sequential learning experiences.

Professional Development That Is
Directly Connected to Teaching Practices

Although there have been changes in the extent to which professional
development is driven by students’ learning needs, there has not been con-
current improvement in focusing those learning experiences on what teach-
ers do in their classrooms. We have seen teachers engaged in meaningful
exploration of their teaching practices, but too often, this is not prevalent in
schools. For example, teachers report that much of the professional develop-
ment available to them is not useful (Wei et al., 2009, p. 92), implying that
their learning is disconnected from their practice. This aspect of teachers’
learning frequently appears on federal, state, and organizational reports as a
recommendation for improvement, as is the case with the 2009 Carnegie
Corporation of New York’s report:

Cease support for professional development in science and math that
is disconnected from teaching practices in schools; replace with
investment in strategic and coherent collaborative offerings that link
coherent, sustained professional learning, rich in relevant science
and math content, to direct changes in instruction in schools. (p. 9)

Professional Learning That Is Facilitated by High-
Quality Professional Developers and Teacher Leaders

In an economic environment where districts and schools are eliminating
structured, off-site “professional development days,” it is increasingly critical
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to develop school-based capacity for facilitation of teacher learning within
the school day and culture. However, developing facilitators of teacher learn-
ing is often left by the wayside, with facilitators who either receive little or
no professional learning of their own, or are “pressed into service before they
are fully prepared for their roles” (Banilower, Boyd, Pasley, & Weiss, 2006,
p- 86). With coaching and mentoring gaining popularity in many districts, it
is equally important to develop the knowledge, skills, and abilities of these
facilitators of adult learning and to provide them with ongoing, sustained
opportunities to reflect on and make improvements in their practice.
Research is beginning to demonstrate the impact of teacher-to-teacher learn-
ing approaches, and it is imperative to ensure that these leaders are afforded
the same quality professional development that they offer to other teachers.

These are not easy problems to solve; they are systemic and reflect the
wide gap between what we know about effective professional development
and what actually happens in practice. It was our sense of urgency about clos-
ing that gap that led us to write the first edition of this book. The fact that
many of the same challenges persist indicates that our original purpose for
the book has yet to be fulfilled and is more urgent than ever. Our hope is that
providing designers with updated guidance on what we know to be effective
in professional development will continue to move the field closer to nar-
rowing the gap between what we know and what we do in schools to support
the teaching and learning of science and mathematics.

CARRYING ON SUSAN LOUCKS-HORSLEY’S WORK

Our commitment to contributing to improvements in the field of professional
development relates to another of our reasons for undertaking the third
edition revisions: to carry forward the work of our close friend, mentor, and
coauthor, Susan Loucks-Horsley, who died in a tragic accident in 2000.
Designing Professional Development for Teachers of Science and
Mathematics was Susan’s vision. In her usual generous way, she brought
collaborators into the process so that we could learn with her. Learning was
Susan’s passion—students’ learning, teachers’ learning, her colleagues’
learning, and her own continuous growth. The project grew out of her
commitment to create “thick and rich descriptions of robust professional
development” that could transform old notions of what she called cafeteria-
style or hit-and-run professional development. She led the project with
extraordinary clarity of thinking and purpose, yet surprised us with her
eagerness to listen and learn from us. Susan did more than write about
collegial learning; she created it wherever she went. When anyone would call
Designing Professional Development Susan Loucks-Horsley’s book, she was
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quick to correct them, saying, “It is our book.” Benjamin Disraeli said that
the mark of a truly great person was not just someone who gave her gifts, but
someone who brought out the gifts in others. Because Susan brought out our
gifts, we produced this new edition—"“our book”—as our gift to her.

In describing the central idea for Designing Professional Development
for Teachers of Science and Mathematics, Susan Loucks-Horsley used the
simile of a bridge. She wrote, “A bridge, like professional development, is a
critical link between where one is and where one wants to be” (1999, p. 2).
We find her simile apt in several ways. Susan was herself a bridge builder—
building bridges between the research and practitioners, between the profes-
sional development and the science and mathematics education communities,
and between educators and scientists and mathematics. She intended for
Designing Professional Development for Teachers of Science and Mathematics
to build strong bridges as well.

The book’s organizing principle is that professional development is a
complex design undertaking. Susan wrote: “Each bridge requires careful
design that considers its purpose, who will use it, the conditions that exist at
its anchor points (beginning, midway, and end), and the resources required to
construct it” (1999, p. 2). In part, Designing Professional Development is a
practical manual for bridge building. While there is consensus about the char-
acteristics of effective professional development, there is still a prevalent gap
between knowledge and practice. The book, like Susan’s life, bridges research
and practice by providing rich descriptions of effective programs constructed
in various contexts addressing common challenges in unique ways. By carry-
ing on her work, we as Susan’s coauthors and friends serve as a bridge, con-
necting our readers to her prodigious legacy and profound vision.

PURPOSE OF THE BOOK

The book is intended to help professional developers construct strong
bridges—between theory and practice, professional development and
mathematics and science education, and the current and desired state of
teaching and learning these subjects. It brings together in one place a rich
discussion of the practices and issues of professional development for
mathematics and science education. It is at once a “primer” on principles of
effective professional development and a conversation among experienced
professional developers about ways they address the many barriers to creating
programs that emulate those principles. The book gets inside the thinking of
designers, illuminating their purposes, strategies, triumphs, and failures.

The idea behind this book—and the professional development project at
the National Institute for Science Education that produced it—evolved as
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experienced professional developers examined their practice. The purpose of
the book as originally conceived was to offer a few distinct and robust models
of professional development, ones that provided alternatives to traditional for-
mats such as inservice workshops. As we examined the “models” in use by
each of the project’s collaborators, we realized that, rather than offering dis-
tinctly different approaches, each program or initiative was a unique combi-
nation of professional development strategies whose choice was influenced by
the professional learning goals and the particular context—and those strate-
gies changed over time as learning occurred, goals and context changed, and
various issues developed. We determined that professional development, like
teaching, is about decision making—designing optimal learning opportunities
tailored to the unique situation. Rather than offering a few models for profes-
sional developers to adopt or adapt, we could instead provide guidance about
professional development design. Drawing on research, the literature, and the
wisdom of experienced professional developers, we could offer multiple “best
practices” to assist professional developers in designing and strengthening
their programs. More specifically, this book is designed to

e offer a framework to assist professional developers in considering key
inputs and combining strategies uniquely tailored for their contexts
and their particular goals in improving science and mathematics
teaching and learning;

e summarize key knowledge, such as the characteristics of effective
professional development for teachers of science and mathematics,
that informs professional development design;

e provide guidance on how to assess one’s context to prepare to design
professional development;

e discuss critical issues that cut across professional development
programs and initiatives and ways these issues can be addressed;

e describe different strategies for professional learning that go beyond
the most common workshops and institutes;

e provide examples of how elements of the design framework were used
to create real-life professional development initiatives for teachers of
mathematics and science; and

e offer references and resources for further exploration and inquiry.

CHANGES IN THE THIRD EDITION

This third edition of the book Designing Professional Development for
Teachers of Science and Mathematics reflects new ideas and updates and



Introduction

expands the core concepts presented in the first and second editions. The
discussion of the professional development design framework in Chapter 1
reflects the authors’ deeper understanding of the relationship and interaction
among the implementation processes and the inputs into designing
professional development. We also expanded the discussion of the role of
evaluation on impact and the continuous cycle of reflection and revision. We
have updated the design framework graphic to emphasize where the different
professional development inputs are most influential as well as to emphasize
that reflection and revision are ongoing and that evaluation focuses on
understanding the results that are achieved.

A core idea we continue to build on in this edition is the idea that pro-
fessional developers should have a basic understanding of research findings
that influence their work. In Chapter 2, we update the discussion of knowl-
edge and beliefs, including recent research, and how they influence the pro-
fessional development program, and the actions of professional development
designers. In Chapter 5, we added a new professional development strategy,
curriculum topic study, that is focused on helping teachers learn and apply
knowledge from research and standards.

Over the past several years, we have learned even more about the impor-
tance of understanding the context for the professional development, and
Chapter 3 discusses the context factors that influence professional develop-
ment, with a new emphasis on practical approaches for assessing your own
context in relationship to each factor.

A major message in the other editions of the book was the need to shift
professional development from one-time workshops and institutes to more
ongoing and job-embedded professional learning. In the past decade, many
educators have made this shift and are working in continuously improving
learning organizations in which teachers expand their expertise and work
with colleagues to share best practice in an ongoing way. In this edition of
the book, we expand on this message and include more on the role of pro-
fessional development in building professional cultures that support and
sustain ongoing improvement and the use of best practice. For example,
Chapter 4 includes a discussion of the critical issues that influence profes-
sional development, with an emphasis on building leadership and cultures
that sustain learning. Chapter 5 provides more guidance about professional
development strategies with an emphasis on their purposes, intended out-
comes, and ways in which to combine strategies to address diverse contex-
tual needs and provide an array of different experiences tied to teachers’ and
students’ learning needs. Chapter 6 is updated to reflect our original collab-
orators’ cases and includes discussions of how their thinking and programs
have evolved over time.

11
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THE AUDIENCE FOR THIS BOOK

The primary audience for this book is professional developers: those who
design, conduct, and support professional development for practicing
teachers of mathematics and science and those learning to do so through
coursework, mentoring, and collegial support groups. Our focus is at the
inservice level, although many of the ideas presented in the book can be used
to redesign preservice teacher education programs. These professional
developers are found in schools (as teacher leaders, advisers, mentors,
coaches, administrators, members of leadership teams); school district
offices (as curriculum supervisors, coordinators, staff developers);
intermediate and state agencies; colleges and universities in faculties of
education, science, and mathematics; professional associations, such as the
National Science Teachers Association (NSTA) and the National Council of
Teachers of Mathematics (NCTM), and their affiliated leadership
organizations; state and federally funded projects and initiatives, such as
those focused on teacher enhancement, systemic reform, and materials
development, funded by the National Science Foundation, the U.S.
Department of Education, and individual states; independent training and
development firms; museums and other informal education organizations;
and research labs and other organizations. There are several secondary
audiences for the book: funders, sponsors, evaluators, policymakers, and
mathematics and science teachers in their roles as consumers of professional
development. All should find this book useful as it depicts best practices and
how critical issues can be dealt with within different contexts.

ORGANIZATION OF THE BOOK

Chapter 1, A Framework for Designing Professional Development,
introduces the design orientation of this book. This chapter discusses why,
with the wide variety of professional development goals and contexts in
which they are pursued, it is most fruitful to think of professional
development as a dynamic decision-making process rather than as a static set
of models. The design framework, which can be used to design new
programs or analyze and improve existing programs, is described. Driving
the process is a commitment to a vision for students and their learning and
analysis of student learning and other data to set specific goals for
professional development. These goals serve as the basis for implementing
and evaluating the program and continuously reflecting on changes and
refining the professional development. Inputs of knowledge and beliefs,
context factors, and critical issues influence the professional development
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design process and inform the design of the overall program. Each
subsequent chapter delves more deeply into each of the inputs.

Chapter 2, Knowledge and Beliefs Supporting Effective Professional
Development, describes what is currently known about learning, teaching,
the nature of science and mathematics, adult learning and professional devel-
opment, and the change process—knowledge that forms the foundation for a
professional development initiative.

Chapter 3, Context Factors Influencing Professional Development, dis-
cusses several factors within local contexts that influence the design and
nature of professional development, including the nature of the students and
teachers (their needs, backgrounds, abilities, motivations, etc.); current cur-
riculum, instruction, and assessment practices including the learning envi-
ronment; the nature of the organizational culture and importance of
developing professional culture; the critical role of leadership for profes-
sional development; national, state, and local policies that constrain or sup-
port professional learning; resources that are available to support
professional development; and the role of families and communities in sup-
porting, as well as contributing to, science and mathematics education and
professional development. How differences in these dimensions influence
design and implementation of professional development is illustrated by a
variety of examples from different contexts.

Chapter 4, Critical Issues to Consider in Designing Professional
Development, discusses seven issues that need to be addressed in profes-
sional development initiatives if they are to be effective and successful over
time. These issues include building capacity for sustainability, making time
for professional development, developing leadership, ensuring equity, build-
ing a professional learning culture, garnering public support, and scaling up.
Each of the issues is defined and illustrated (what it is and why it is an issue),
the existing literature is cited, and questions and actions are suggested for
professional developers to consider as they grapple with these issues.

Chapter 5, Strategies for Professional Learning, describes 16 strategies
that are widely used for professional development of mathematics and
science educators. They are grouped into four clusters based on their primary
purposes and focus: immersion in content, standards, and research; examin-
ing teaching and learning; aligning and implementing curriculum; and pro-
fessional development structures. Each strategy is described according to its
key elements and intended outcomes, and we explore how the strategy can
be combined with other strategies to create a coherent program, as well as
how the strategy lends itself to developing leadership and some of the issues
to consider when selecting the strategy. Examples of each strategy in action
are provided via a vignette, with resources suggested to guide designers to
learn more.

13
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Chapter 6, The Design Framework in Action, illustrates how the differ-
ent parts of the design framework influenced the decisions and professional
development designs in five settings. The five settings are summarized as
cases of professional development, written by the book’s original collabora-
tors: Hubert Dyasi and Rebecca Dyasi of City College of New York; Susan
Friel of the University of North Carolina at Chapel Hill; Judy Mumme of the
Mathematics Renaissance at WestEd; Cary Sneider of the Museum of
Science, Boston; and Karen Worth of the Educational Development Center
(EDC) and Melanie Barron of the Cambridge (Massachusetts) public
schools. These cases are referred to throughout the book.

HOW TO USE THIS BOOK

There are a variety of ways this book can be used. The design framework
itself, introduced in Chapter 1 and discussed with illustrations in Chapter 6,
can be used by professional developers to design new programs or improve
current programs. Beginning with these chapters will immerse the reader
immediately into the dynamic world of decision making about professional
development. An alternative is reading the chapters sequentially, in which
case different inputs into professional development programs are introduced
one by one—the knowledge base, context, critical issues, and strategies—
combining increasingly more considerations about professional development
design by the time the actual planning and implementation process is
illustrated in Chapter 6. Another alternative, one that may be more
immediately helpful to professional development planners, is to review the
section in Chapter 2 on the knowledge base in professional development and
then to turn to Chapter 5, which describes each of the 16 strategies and
suggests under what circumstances they might be best used. Because
professional development is a complex and dynamic process, we believe that
each chapter has something new to offer the reader, but the order in which
chapters are read is not critical.

VALUES SHARED BY THE AUTHORS

Early in framing the first edition of this book, we realized that what we were
creating was based very much on our shared beliefs and that a book by
another set of authors might read quite differently. Therefore, we decided it
was important to be explicit about our beliefs, as a form of “truth in
packaging.” Readers who share these beliefs should find the contents quite
compatible; we hope that those who do not will be challenged to consider an
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alternative perspective and direction and its value in their work. The values
that underlie this book include the following:

1. Professional development experiences need to have students and their
learning at their core. And by that we mean every student. Science and
mathematics education reforms and the national standards on which
they are based share a common commitment to learning for all, not the
privileged or talented few. This not only implies a whole new perspec-
tive on the content that students should learn but also the teaching and
learning strategies that need to be employed by their teachers (espe-
cially ways of knowing what students know). We believe that, given
the scarcity of resources, including time, for teacher learning, all those
resources must be focused on learning and developing the best means
for reaching every student.

2. Excellent science and mathematics teachers have a very special and
unique kind of knowledge that needs to be developed through their
professional learning experiences. Pedagogical content knowledge,
that is, knowing how to teach specific scientific and mathematical
concepts and principles to children at different developmental levels,
is the unique province of teachers and must be the focus of profes-
sional development. Knowledge of content, although critical, is not
enough, nor is knowledge of general pedagogy. There is something
more to professional development for science and mathematics
teachers than generic professional development opportunities are
able to offer.

3. Principles that guide the reform of student learning should also guide
professional learning for educators. Professional development
opportunities need to “walk their talk.” People teach as they are
taught, so engaging in active learning, focusing on fewer ideas more
deeply, and learning collaboratively—all of these principles—must
characterize learning opportunities for adults.

4. Teachers as leaders exert a powerful force for school improvement. In
roles such as coaches, mentors, professional development facilitators,
instructional specialists, and content or grade-level team leaders,
teacher leaders benefit schools by increasing expertise in teaching and
learning, strengthening collaborative cultures and internal accountabil-
ity, and building capacity. Through the development of their own
expertise in leading adult learning, teacher leaders also increase their
own sense of professionalism and empowerment.
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5. Professional development must both align with and support system-
based changes that promote student learning. Professional develop-
ment has long suffered from separation from other critical
components of education, with the common result that new strategies
and ideas are not implemented. While professional development can-
not be expected to cure all the ills of the system, it can support
changes in such areas as standards, assessment, and curriculum, cre-
ating a culture and capacity for continuous improvement so critical to
facing current and future challenges.

With these values explicit, the reader is now invited to explore a new
direction for professional development for mathematics and science. We
hope that you will, as we have in revising this edition, see with fresh eyes the
possibilities for powerful professional learning.



A Framework for
Designing Professional
Development

This book introduces the big idea that effective professional development
is carefully designed and implemented based on a number of important
factors or inputs. It offers a conceptual framework for thinking about, plan-
ning, and implementing professional development called the professional
development design framework. This chapter introduces the framework and
its components. The subsequent chapters in this book discuss, in detail, each
of the components and how to apply them in your work.

The framework emerged originally from collaborative reflection with
outstanding professional developers about their programs for mathematics
and science teachers. These professional developers felt very strongly that
what they had to offer were not “models” that others could admire and adopt.
Their programs were more complex than that, combining elements of different
models, evolving and changing over time. They emerged out of and were
uniquely suited to their own particular goals and context.

Equally complex was the process they used to develop their programs.
As professional development “designers,” they consciously drew on research
and “practitioner wisdom” and were guided by their own passionate beliefs
about the nature of mathematics and science and student and adult learning.
They had a repertoire of strategies from which to choose. They grappled with

17
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challenging, critical issues related to the “big picture” of mathematics and
science education reform. When confronted with critical issues that threat-
ened to block their progress, they worked with other educators to problem
solve and generate creative new solutions. They analyzed student learning
data and student work and studied their own unique contexts to deliberately
set goals to improve student and teacher learning and classroom practice.
They thought carefully about what approach would be best in a particular
time and place to advance their goals. Drawing on all of these elements, they
carefully crafted their goals and plans. Once implemented, their designs
never stopped evolving. They evaluated their programs not only in terms of
teacher satisfaction but also on the basis of whether teacher and student
learning goals were met. They reflected on results and made revisions based
on what they learned. For these designers, professional development was not
about importing models or following formulas. They engaged in a process of
thoughtful, conscious choices and decision making.

It is this process of careful consideration and decision making by pro-
fessional developers that we have attempted to capture, albeit greatly simpli-
fied, in Figure 1.1. At the center of the framework, illustrated in the boxes
connected with horizontal arrows, is the professional development design
and implementation process, incorporating the following actions: commit to
a vision and standards, analyze student learning and other data, set goals,

Figure 1.1 Professional Development Design Framework
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plan, do, and evaluate results. Each action in the design and implementation
process is influenced by several inputs.

INPUTS INTO THE DESIGN PROCESS

The circles above and below the design and implementation process
represent four important inputs into the design process that help professional
developers make informed decisions. They cue designers to consider the
following:

1. Knowledge and beliefs. “Stand on the shoulders of giants” by con-
sulting the extensive knowledge bases that can inform the profes-
sional development work, and consider how the beliefs operating in
your context align with the research.

2. Context. Understand the unique features of the local context and use
that information to inform the design.

3. Critical issues. Pay attention to issues that may influence the success
and impact of any professional development, and plan ahead to
address them.

4. Strategies. Consider a wide range of professional development strate-
gies; choose ones most aligned with your goals, match the needs of
the audience, and support teachers to learn and grow over time.

Another way of thinking about these four inputs is that the first, knowl-
edge and beliefs, helps answer the question, “What knowledge should inform
us, based on the research?” The second, context, signals the designer to ask,
“What is needed most in our local site, and what resources and conditions
may support or threaten us?” The next, critical issues, leads us to consider
“how certain conditions should be addressed to better ensure our success.”
The fourth, strategies, provides an opportunity to explore the question,
“Which strategies, and in what combination, will contribute to enhanced
teacher learning and practice?”

The arrows from the input circles into the design and implementation
process boxes indicate when in the process these four inputs are most impor-
tant to start to consider. For example, note that strategies are most important
to consider after goals are clearly established. Otherwise, there is the danger
of selecting trendy strategies that may not align with your goals, meet your
student learning needs, or fit your context. Once an input is considered, it is
assumed that it will continue to inform all subsequent stages in the process.
For example, the input of knowledge and beliefs informs commit to vision
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and standards and every subsequent step, including how the plan is
designed, implemented, and evaluated. The input context determines the data
you consider in the analyze student learning and other data step and helps
identify the student, teacher, and organizational needs the professional devel-
opment should address. Plans are made and implemented based on a solid
understanding of contextual factors such as available time, resources, lead-
ership, and school culture and are evaluated, in part, by the extent to which
these and other context factors are positively impacted. Planners next con-
sider critical issues like equity, scaling up, and building capacity to inform
the set goals and plan steps, and they continue to attend to these critical
issues as they are implementing and evaluating the program.

The input strategies has two arrows connecting it to both the plan and do
steps in the design framework. At the plan step, one considers which strate-
gies would best address the identified goals and outcomes, based on all prior
inputs and implementation processes, and selects a combination of strategies.
In the do step, those strategies are implemented based on the plan. However,
this is also the point at which the final design and implementation process,
evaluate results, plays a critical role. During the plan and do steps, designers
develop plans for how they will evaluate the effectiveness and impact of the
professional development plan and anticipate the data that will be gathered.
Throughout the do step, designers monitor implementation based on data and
refine the implementation of the selected strategies. For example, ongoing
monitoring may reveal that teachers have achieved an intended outcome, and
then additional strategies may be implemented to address new and emerging
needs. Monitoring might also alert designers to the emergence of additional
critical issues that need to be addressed in the plan.

Designers also engage in summative evaluation, again using data, to
determine the extent to which the entire professional development plan has
impacted changes in the context, facilitated achievement of the goals,
addressed the critical issues, and contributed to closing the gap from the cur-
rent status to the achievement of the vision. This formal step of evaluating
results leads the designer into the reflect and revise process, indicated by the
arrow that connects the final process box back into the commit to vision and
standards process box. The reflection on results guides revision and refine-
ment of the overall plan as designers continue to implement professional
development. The reflect and revise arrow illustrates the cyclical and contin-
uous process of designing, implementing, evaluating, and refining profes-
sional learning programs.

The process mapped out in the design framework can be used to design
both small- and large-scale professional learning programs, ranging from
those in an individual school to those for a statewide or national initiative. It
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can guide designs that involve a single strategy, such as a workshop or study
group, or a complex program, combining several strategies either simultane-
ously or over time. Whatever the grain size, the design framework provides
a map for crafting professional development to achieve the desired goals for
students and teachers.

The framework describes professional development design at its best—
an ideal to strive toward, rather than an accurate depiction of how it always
happens or a lockstep prescription for how it should happen. Given limited
resources, especially time, professional developers may not always have the
luxury of giving their full attention to every one of the four inputs and the six
design and implementation process steps in the model. The professional
developers who helped to create the framework extracted its components
from what they actually did and what they wished they had done better. With
the benefit of hindsight, they helped to construct the framework that alerts
planners to important bases to cover and pitfalls to avoid. For programs just
being designed, planners can take advantage of the knowledge and experi-
ence of others who have preceded them down the path.

If professional development programs are already underway, the
framework can stimulate reflection and refinement. Wherever planners are
in their process, they can hone in on the parts of the framework that best
serve their purposes, knowing that no planning process is perfect and that
even the “best-laid plans” are always subject to change. For example, if
you are in the midst of setting goals, you might scan the research to see
how your goals align. Is there evidence in the research that supports your
goal? Also consider whether the contextual data support the goals. Are
you inviting the right teachers, and have you targeted the areas of highest
student learning need? If you are already providing the professional devel-
opment, turn to the discussion of strategies to learn how different strate-
gies might support your existing program. Reflect on your results, and
then consider the inputs that are of most interest to you. Perhaps it would
be a good time to think through critical issues that you have not yet
addressed. The design framework supports such reflection and refinement
wherever a program is in the process.

These next sections of this chapter briefly describe each element of
the design framework. Chapters 2, 3, 4, and 5 provide more detail on each
of the four major inputs into the design process. While the design frame-
work looks rational and analytical, professional development design is
more art than science. It is fueled by vision and passion; requires great
skill, knowledge, and creativity; and continues to evolve as all of us who
work in professional development strive for better results for students,
teachers, and schools.
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Knowledge and Beliefs

Figure 1.2 Professional Development Design Framework: Knowledge

and Beliefs
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o Teachers and Teaching Development
o The Nature of Science and Mathematics e The Change Process

Vision &
Standards

We have a lifetime of knowledge to draw upon when planning professional
development, and that is why the first input designers consider is the existing
knowledge and beliefs about improving science and mathematics education. In
the design framework, knowledge and beliefs are delineated as an important
input into every phase of design, from the initial vision to the evaluation.

Much is known about effective professional development for mathematics
and science education, and more is being learned every day. For those of us who
design and provide learning programs for teachers, the knowledge and beliefs we
have constitute our specialized expertise. They help shape our professional judg-
ment about what to do and not do and inform every decision we make as we
design and conduct professional development. By knowledge we mean those
things that are supported by solid facts and research; beliefs refer to those things
we are coming to know or believe based on personal experiences, observations,
and convictions. We must consider both knowledge and beliefs and how they
influence the design and implementation of professional development. Taking
advantage of this knowledge can help planners jump-start their efforts, put them
on solid footing, and avoid unnecessary and costly mistakes. The professional
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development design framework suggests that designers start by consulting knowl-
edge and beliefs reflected in five distinct, but related domains (see Figure 1.2).

The first domain is learners and learning. An explosion of cognitive research
in the past few decades has resulted in a rich body of knowledge about how people
learn in general and in mathematics and science in particular (Anderson, 1995;
Bransford, Brown, & Cocking, 1999; Cobb, 1994; Donovan & Bransford, 2005;
Driver, Asoko, Leach, Mortimer, & Scott, 1994; Duschl, Schweingruber, &
Schouse, 2007; Mezirow, 1997). Professional developers use this knowledge to
guide decisions about the content and the activities for professional learning,

A second domain is what is known about teachers and teaching. This
includes how teachers develop their specialized knowledge and skills and
learn to use effective instructional practices (Shulman, 1986). This domain
further informs the decisions a designer makes about the content for the pro-
fessional development (e.g., what should teachers know about the topics they
teach, and what kinds of instructional strategies should teachers be learning?).

The third domain is the nature of science and mathematics (American
Association for the Advancement of Science, 1989; Hazen & Trefil, 1991;
National Council of Teachers of Mathematics, 2000; Paulos, 1992). Knowing
that science and technology often entail investigation, design, and discovery
and that mathematics involves problem solving and communication and both
reflect unique dispositions, such as being analytical, skeptical, and inquiring,
raises the question of how the professional development can model these
actions and habits of mind so that teachers experience the true nature of the
disciplines and consider how to provide similar experiences for their students.

The fourth domain is what is known about effective adult learning and
professional development (Blank, de las Alas, & Smith, 2008; Darling-
Hammond, 2000; Garet, Porter, Desimone, Birman, & Yoon, 2001; National
Staff Development Council, 2001b; Wei et al., 2009). It guides designers to
use research-based principles on effective teacher learning, such as making
sure professional learning is linked to classroom practice; provides ample
support for teachers to try out new learning in the classroom; and ensures
programs are of an adequate duration and engage teachers as adult learners.

The last important domain is the knowledge base on the change process
(Fullan, 1993, 2002; Hall & Hord, 2006; Wagner et al., 2006). Understanding
this domain helps designers think about professional development as a process
of individual and organizational change through which teachers transform their
knowledge and apply new ideas to changes in practice. An understanding of the
change process enables designers to anticipate and plan for how teachers will
be supported to move from awareness to implementation to sustainability of
new practices. When change involves deeply held beliefs, special actions are
needed to open up new ways of thinking and support teachers to integrate new
knowledge and abandon or reframe ideas that no longer work.
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Having an understanding of these domains helps professional developers clar-
ify what they know and believe about learners and learning, teachers and teaching,
the nature of the discipline, effective professional development, and the educational
change process. They may identify areas where their own experiences and beliefs
or those of their colleagues are not aligned with the research. This is a good oppor-
tunity to talk about and clarify what knowledge and beliefs will be reflected in a
professional development program. As designers clarify and articulate their beliefs,
these beliefs become the “conscience” of the program. They shape goals, drive
decisions, create discomfort when violated, and stimulate ongoing critique.

In Chapter 2, we discuss in detail the growing consensus about what is
known in each of these domains and summarize key points that professional
development designers need to keep in mind.

Context

Figure 1.3 Professional Development Design Framework: Context
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There is no prescription for which designs are right for which situa-
tions—no “paint by numbers kit” for professional development. Skilled
professional developers have one foot planted firmly in theory (knowl-
edge and beliefs and vision) and the other in action (the local context, data
about students, issues faced, and planning and doing professional devel-
opment). As professional developers design their programs, they are influ-
enced by their vision of what science and mathematics teaching, learning,
and professional development should look like. They are equally con-
cerned with providing teacher learning programs that are relevant, so
they must carefully analyze and study their own context. There are eight
important aspects of the local context that designers need to consider (see
Figure 1.3).

Designers must know who the students are, what learning results
have been attained, and what learning problems exist. For example,
designers should ask an array of questions, such as “Are students under-
performing in certain subjects or specific topics?” “Are there achieve-
ment gaps between rich and poor, different student populations, males
and females, and what practices are contributing to these gaps?”
Designers also need to know about the teachers they will work with.
They consider questions like “What knowledge do our teachers have,
and what new knowledge do they need?” “What are their beliefs about
teaching and learning, and how do they teach?” “Do they collaborate
with other teachers?”

Designers also rely on information about current curriculum, instruc-
tion, and assessment practices and the kinds of learning environments cre-
ated for students. It is also important to understand the culture and the
extent to which there is a professional learning community among teachers.
This information serves as the basis for professional development goals for
students, teachers, instruction, and the organization and helps to ensure that
professional development is linked with learning results. Other features of
the context that are important to consider are the leadership; national, state,
and local policies that must be observed; available resources such as time,
money, and expertise; and families and communities. Considering these fac-
tors helps designers make better decisions as they plan, implement, and
evaluate programs.

In Chapter 3, we provide more in-depth discussion of each of the eight
contextual factors and help designers think about the unique ways in which
their local contexts inform the professional development program.
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Critical Issues

Figure 1.4 Professional Development Design Framework: Critical Issues
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Critical Issues

As we looked at professional development programs throughout the
country, we discovered some common issues that designers were facing.
These issues were critical to the success of programs everywhere, regardless
of the context (although context will heavily influence how they take shape).
We called these critical issues because it is essential for professional devel-
opers to consider how to address them as part of their planning, or they are
likely to create problems for them later on.

There are seven critical issues: (1) building capacity for sustainability,
(2) making time for professional development, (3) developing leadership,
(4) ensuring equity, (5) building a professional learning culture, (6) garner-
ing public support, and (7) scaling up (see Figure 1.4). Proactive planners
anticipate these issues and begin grappling with them in the initial design
phase. As the program is implemented, they keep these issues in the fore-
front, confronting obstacles and creating opportunities to better respond to
these challenges. The critical issues defy easy solutions. They are the “tough
nuts” that professional developers work to crack as they design and provide
learning experiences for teachers.
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Chapter 4 examines these issues in all of their complexity, summarizing
research, offering examples of best practice, and posing enduring, unre-
solved questions.

Strategies for Professional Learning

Figure 1.5 Professional Development Design Framework: Strategies
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After setting program goals, professional developers plan how they
will implement the program. At this point, they consider another important
input—the strategies they can use for professional learning (see Figure 1.5).
Like classroom teachers, effective professional developers have a variety of
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strategies to draw on and skillfully select and combine to achieve their
goals and to support change over time. With a repertoire of strategies, pro-
fessional developers can design programs that address different goals and
embed professional learning into the daily lives of teachers. For example,
if the goals are to build content knowledge and increase teachers’ under-
standing of student thinking and learning progressions, the professional
developer might choose two different strategies—a content course com-
bined with sessions for groups of teachers to examine and reflect on
student work and thinking.

In this book, we identify 16 professional development strategies that can
be used in a variety of contexts for different purposes. The 16 strategies are
organized into four clusters that define the set of strategies in that cluster (see
Figure 1.5). The clusters are (1) immersion in content, standards, and
research; (2) examining teaching and learning; (3) aligning and implement-
ing curriculum; and (4) professional development structures. The fourth
cluster includes strategies that are generic structures for providing profes-
sional development (e.g., study groups, workshops, institutes, seminars, pro-
fessional networks, and online professional development). When planning,
one considers which of the strategies will be used to provide professional
development, and more important, what content and learning activities will
be provided within the strategies to support the learning goals of the profes-
sional development.

A professional development program can be made up of multiple
strategies offered simultaneously to groups of teachers to meet their dif-
ferent needs or accommodate varied learning styles. For example, novice
teachers might benefit from a multiday immersion in science inquiry fol-
lowed by mentoring by an experienced teacher to learn to teach through
inquiry. More expert teachers might follow up on the immersion experi-
ence with an action research project to study what students learn through
inquiry. Different strategies can also be phased in over time, such as work-
ing with external experts initially and then moving to more teacher-
directed strategies such as study groups, demonstration lessons, and
action research as teachers’ confidence and skill increase. Rather than
models, these 16 strategies are the palette from which professional devel-
opers can select and blend individual colors to give life and form to their
professional development programs.

Each of the clusters and strategies is further described in Chapter 5. For
each cluster, we provide a discussion of the underlying assumptions that are
foundational to the strategies within the grouping and the implementation
requirements for the cluster of strategies. Each strategy is then illustrated
through a vignette, followed by discussion of the key elements, the way in



A Framework for Designing Professional Development 29

which the strategy addresses specific intended outcomes, suggestions for
combining with other strategies, reflections on the issues to consider, and
a list of resources to gain more in-depth information about the strategy
and how to implement it within a program. The information about the
clusters and strategies contained in Chapter 5 is intended to assist planners
in selecting and combining strategies to align with their specific goals and
contexts.

THE DESIGN AND IMPLEMENTATION PROCESS

Figure 1.6 Professional Development Design Framework: The Design
and Implementation Process
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The important inputs in the framework described above—knowledge and
beliefs, context, critical issues, and strategies—influence the professional
development design process. While it is essential to take each of these into
account, the design process has a life of its own. It sometimes follows a
logical sequence from committing to a vision, to analyzing student learning
data, to setting goals, planning, doing, and evaluating as the framework
suggests. Yet most professional developers are already in the midst of
implementing their programs. They can enter the step or stage of the
framework wherever they find themselves and loop back to prior steps to
consider how they may influence future decisions.
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A brief look at each of the phases of the design and implementation
process (commit to vision and standards — analyze student learning and
other data — set goals — plan — do — evaluate results — reflect and revise)
follows (see Figure 1.6).

Commit to Vision and Standards

Figure 1.7 Professional Development Design Framework: The Design
and Implementation Process: Commit to Vision and Standards
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The reform of mathematics and science education rests firmly on a com-
mitment to enhance teaching and learning to reach much higher levels of
learning as reflected in national and international standards for all students.
The vision of mathematics and science teaching and learning, based on the
standards developed by the National Council of Teachers of Mathematics
(NCTM, 1989, 1991, 1995, 2000), the National Academy of Science’s
National Research Council (National Research Council [NRC], 1996), and
the American Association for the Advancement of Science (AAAS, 1993), is
one in which all students engage in inquiry into significant questions in
science and investigate complex problems in mathematics in supportive, col-
legial communities. Students come to deeply understand important science
and mathematics ideas and master complex skills and reasoning processes
that are essential to scientific and mathematical literacy. To achieve this
vision, teachers need strong content knowledge and the skills, behaviors, and
dispositions of the science and mathematical disciplines. Teachers need to
have ownership in the vision of high standards and quality education for all
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and feel competent to create appropriate learning environments for their
students. This includes feeling secure in the knowledge of the content they
will help their students learn and possessing a wide array of instructional
strategies known to support successful learning.

For this to happen, teachers need opportunities for ongoing professional
growth—ones in which they learn what they need to know to achieve the
vision, in ways that model how they can work with their students. Schools
need to break down the barriers to teacher collaboration and promote the
sharing of effective practice. Schools themselves must become learning com-
munities. The National Staff Development Council’s (2001b) professional
development standards and the teaching standards and professional develop-
ment standards in the NCTM and NRC documents clearly articulate a vision
for science and mathematics teaching and professional development.
Because it is difficult, if not impossible, to teach in ways that one has not
learned, teachers also need opportunities to inquire into significant questions
in science and to learn challenging mathematics and reflect on their own
learning and teaching in supportive, collegial communities. That is why
effective professional development programs start with committing to a
vision of quality teaching and learning and begin the design process by ask-
ing: “What do classrooms in which the vision of science and mathematics
teaching and learning, based on local, state, and national standards, is play-
ing out look like?”” And following from that question, “What do professional
development opportunities in which teachers learn in that way and learn to
teach in that way look like?”

Supporting standards is more than an issue to be considered; standards set
the course for professional development (see Figure 1.7). Providing teachers
with the knowledge and skills they need to help every student achieve high
standards is the central purpose of professional development. Standards guide
the selection of content for professional development, which helps teachers
explore the “big ideas” of the disciplines and deepen their content knowledge.
Standards themselves are often the subject of professional development, as
teachers immerse themselves in studying what the standards mean and what
their implications are for learning and teaching and professional development.
And standards serve as the foundation of the vision that inspires the profes-
sional development design process from beginning to end.

Dennis Sparks (1997) wrote, “It’s been said that someone who has a ‘why’
can endure any ‘how’; few things are more important to motivation than pur-
pose that is regarded as profoundly and morally compelling” (pp. 24-25). The
vision of learning, teaching, and professional development based on standards
is the “why” of professional development design. It is the desire to reach the
vision that motivates professional developers to create powerful learning
opportunities for teachers. It is the tension between the vision and the current
reality that fuels goal setting and planning, drives the desire to change, and
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gives meaning to the daily tasks of implementing professional development
programs. And as professional developers reflect on and evaluate their
programs, they gauge how well the school community is moving closer to its
vision and recommit to the future they want for students, teachers, and schools.

What actually happens in the phase “commit to vision and standards” of
the design process? How does a school community solidify its commitment
to a vision and a set of standards for science and mathematics reform? Many
educators have experienced the process of developing a vision as a mean-
ingless exercise of putting words on paper that are either promptly ignored,
written and embraced by only a few, or so general as to inspire no one.
Because the vision for science and mathematics reform is rooted in deeply
held beliefs and assumptions, developing a truly shared and compelling
vision is a complex and long-term process. Notice in the design framework
that an important input into the vision is knowledge and beliefs—the knowl-
edge bases about learning, teaching, the nature of science and mathematics,
professional development, and the change process. It is important that the
vision statements are based on shared knowledge, not shared ignorance, and
that school staff take the time to study relevant research and national stan-
dards and supporting documents. Without exception, the professional devel-
opers who worked on this book reported drawing on these knowledge bases
to formulate the purpose, guiding principles, and core outcomes for their
work. Schools can do the same by asking a few key questions (see Table 1.1).

Table 1.1 Committing to a Vision and Standards: Questions to Consider

Questions to Consider

1. What is our vision for science and mathematics teaching and learning?

. What do students need to know and be able to do in mathematics and science?
. How will we know if they have gained this knowledge?

. What will we do if they do not gain this knowledge?

. What do classrooms in which this new vision is playing out look like?

AN W B~ W

. What do teachers need to know and be able to do if students are to achieve these
standards?

7. What is our vision for teachers’ learning?

8. What does professional development in which this new vision is playing out
look like?

9. To support this vision of science and mathematics teaching, learning, and pro-
fessional development, what kind of an organization do we need to be?
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Creating opportunities for constructive dialogue around the questions in
Table 1.1 can contribute to developing a shared vision for education in schools,
but it is important to keep in mind that this is not just a one-time, linear
process. Designers may not get everyone on the same page before they need to
move ahead. It is important to start the process and then move ahead, revisit-
ing these questions at different points. Very often, the shared vision and com-
mitment to creating an educational environment that is based on research and
the standards is generated over time as teachers engage in professional devel-
opment experiences. It is important not to wait to provide professional devel-
opment until the entire school community is united around a common vision.
Michael Fullan (1993) reminds us that “vision emerges from, more than it pre-
cedes, action” (p. 28) and that “ready, fire, aim” may be a more productive
sequence (p. 31). Ready implies that professional development design starts
with some notion of purpose, especially for those designing the effort, but does
not bog down in perfecting the shared vision. Fire is implementing the profes-
sional development program. It is through doing, learning, reflecting, evaluat-
ing, and applying new knowledge and skills that the vision is clarified. Aim,
according to Fullan, is crystallizing new beliefs and clarifying and strengthen-
ing the sense of shared purpose. While commitment to vision and high stan-
dards for all students comes first in the sequence of the design framework, this
phase is in fact iterative and interactive with all other phases of the process.

Analyze Student Learning and Other Data

Figure 1.8 Professional Development Design Framework: The Design and
Implementation Process: Analyze Student Learning and Other Data
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Relevant Student Learning and
Other Data

e Demographic data about students
and teachers

e Multiple measures of students’
achievement of standards

e Student learning data disaggregated
by race and ethnicity, economic status,
English language learners, students
with special needs, and gender

e Data about classroom practice and
students’ opportunity to learn

e Data about professional development,
the school culture, and leadership

In this phase of the professional
development design and implementation
process, professional developers take
stock of their reality as they explore
the gap between the current and the
desired state—based on the vision and
standards—and set targets for improve-
ment (see Figure 1.8). When a school
community has a shared commitment to
high standards for all students, it is better
prepared to take an honest look at student
learning data and is more likely to expe-
rience dissatisfaction with results that
fall short of its commitments, rather than

/ complacency, resignation, or defensive-

ness (Love, Stiles, Mundry, & DiRanna,
2008). The purpose of analyzing student learning and other data is to iden-
tify specific targets for improving student learning that will determine the
goals for teacher learning and form the basis for a professional development
program clearly focused on results for students. When designing professional
development for a local school or district, it is crucial that the professional
development plan is linked with school or district goals for improving math-
ematics or science learning.

Student Learning Data

Most important in this phase, professional developers examine multiple
sources of student learning data to determine what essential knowledge and
skills students are and are not learning and what performance gaps exist
between rich and poor, males and females, and different student populations.
Data analysis can begin with readily available data such as state and district
assessments, including both standards-based and norm-referenced test results.

These assessments, however, do not provide adequate evidence of
achievement of all the knowledge, skills, and dispositions that local communi-
ties may value and that national standards and many state and local standards
call for, such as mathematical reasoning, problem solving, communication,
inquiry skills, or in-depth understanding of important mathematical and sci-
entific concepts.

An important part of enacting a vision based on standards is putting into
place a comprehensive local assessment system that complements
high-stakes tests with more formative assessments tied to local standards and
curriculum. This assessment system would include performance tasks,
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portfolios, and scoring and examination of student work as well as short-
answer and multiple-choice tests. In addition to classroom and school or dis-
trict local assessments, common assessments administered periodically by
teachers who teach the same grade level or course can provide teachers with
timely and relevant feedback on the extent to which students are mastering
agreed-on standards (Love et al., 2008). Figure 1.9 illustrates the different
types of data and the frequency of analysis that schools and districts will
want to use during this step in the design process.

By using multiple measures, professional developers verify their percep-
tions of student learning needs with more than one data source. Goals for
professional development are not arbitrary or based on the latest fad but
instead are grounded in the needs that are showing up consistently in the

Figure 1.9 The Data Pyramid

Summative
district and
state assessments
(aggregated,
disaggregated; strand,
item, and student work)

Annually

2-4 times Date about people, practices,
a year perceptions (e.g., demographic
enrollment, survey, interview,
observation data, curriculum maps)

Quarterly or Benchmark common assessments
end of unit (e.g., end-of-unit, common grade-level
tests reported at item level)

1-4 times Formative common assessments
a month (e.g., math problem of the week, writing samples,
science journals, other student work)

Daily—weekly Formative classroom assessments for learning
(e.g., student self-assessments, descriptive feedback, selected response,
written response, personal communications, performance assessments)

Source: Love, N.,, Stiles, K. E., Mundry, S., and DiRanna, K. (2008). The Data Coach’s Guide to
Improving Learning for All Students: Unleashing the Power of Collaborative Inquiry (p. 129).
Thousand Oaks, CA: Corwin. Used with permission.
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data. Another advantage of using both classroom and common grade-level
assessments along with state and district assessments to target needs is that
teachers become actively involved in analyzing results and reflecting on how
they can be enhanced. When teachers embrace the problems and identify
potential solutions, they are more willing participants in the professional
development programs designed to solve them. They also become active
agents in testing out new instructional strategies and monitoring progress
toward improvement (DiRanna et al., 2008; Love et al., 2008).

It is important not only to use multiple sources of assessments of student
learning but also to go beyond superficial analyses of summary or aggregate
reports to derive the maximum value for goal setting. Figure 1.10 illustrates a
process for digging deeply into state- and local-assessment results to get a
better idea of the learning goals and, therefore, what areas professional devel-
opment needs to address. The process begins with examining aggregate or
summary reports. These reports provide the headlines such as, overall, what
percentage of students met standards in mathematics or science. Aggregated
data, examined over time, also provide information that reveals trends, such
as progress in increasing the percentage of students who meet standards.

To explore performance gaps, professional developers need to go beyond the
aggregate or summary reports to examine disaggregated results, results separated
out by different populations of students, such as students receiving lunch assistance
and those not, racial and ethnic groups, language groups, and males and females.

Figure 1.10 Drill Down Into Student Learning
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Source: Love, N., Stiles, K. E., Mundry, S., and DiRanna, K. (2008). The Data Coach’s
Guide to Improving Learning for All Students: Unleashing the Power of Collaborative
Inquiry (p. 132). Thousand Oaks, CA: Corwin. Used with permission.
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Digging deeper into the data in this way enables professional developers
to uncover achievement and performance gaps so that equity issues take
center stage in the professional development plan. Often, schools do not even
recognize that they have racial, economic, or cultural performance gaps until
they examine disaggregated data. By uncovering these gaps, professional
developers can direct attention to improving the achievement of specific
groups of students who are not learning well. Their designs may include
opportunities for teachers to diversify their instructional strategies, to better
understand the racial and cultural backgrounds of their students, and to sur-
face educators’ beliefs, practices, and policies that may act as obstacles to
some students’ achievement of standards.

The next two levels of analysis are examining strand and item data. These
levels of analysis require looking at how students performed on strands, such
as geometry or physical science, and on particular test items within the
strands. Getting inside the assessment and analyzing the actual items enables
designers to identify the knowledge and skills the assessment items are actu-
ally measuring and to look for patterns in correct and incorrect answers. This
level of analysis helps planners gain a much better sense of what knowledge
and skills students are struggling with (e.g., not just mathematics problem
solving in general but specific aspects of problem solving that are most chal-
lenging for students) and to pinpoint needs more precisely. Finally, examining
student work often proves to be the most fruitful data source, providing rich
insights into students’ thinking. Examining student work is both a way to set
goals for professional development and a way to engage teachers in profes-
sional development. Having them examine student work often creates many
insights into what students are learning and what areas need improvement.

Opportunities-to-Learn Data

Performance gaps are often the result of inadequate opportunities for
particular student populations to learn a rigorous mathematics and science
curriculum. A study by Weiss, Banilower, McMahon, and Smith (2001)
found that ability grouping was still widely practiced in mathematics and
science and that classes labeled low ability are more likely to contain a high
proportion of students of color. Another study by Weiss, Matti, and Smith (as
cited in Weiss, 1997) found that students in low-ability classes had fewer
opportunities to engage in inquiry-based science or write about reasoning
when solving mathematical problems. Professional development programs
should be geared not just to closing achievement gaps, but also to closing
opportunities-to-learn gaps. In this phase of the design process, professional
developers can also use data about course enrollment, special program place-
ment, teachers’ qualifications, and curriculum, instruction, and assessment
practices to uncover what practices may be preventing some students from
achieving standards (Love, 2002).
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Data About Practice

Complementing data about student achievement and opportunities to
learn are data about teachers’ needs. What knowledge and skills do teachers
need if students are going to reach specific standards? Identifying teachers’
specific learning needs as they directly relate to student learning needs forms
the basis for setting the goals and outcomes for the professional development
program. In addition, data about the school, district, or organization can help
designers assess the quality of leadership, the strength of the professional
learning community, and the capacity of the organization to implement and
sustain mathematics and science reform. Equally important is obtaining data
related to prior professional development efforts. These data enable planners
to consider what has been successful in the past to address teachers’ and
students’ learning needs. These data can also help planners steer clear of
efforts that did not result in changes in teachers’ knowledge or practices.

As a result of engaging in the “analyze student learning and other data”
step in the design process, professional developers have delved into data about
student learning, opportunities to learn, and classroom practice to ensure that
their goals focus on critical areas of need for student and teacher learning.

Set Goals

Figure 1.11 Professional Development Design Framework: The Design
and Implementation Process: Set Goals
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Rigorous analysis of student learning and other data sets the stage for
setting goals for the professional development program (see Figure 1.11). If
the vision describes the desired future and the data analysis describes the cur-
rent reality, goals are the benchmarks or milestones to assess progress toward
the vision. “Vision may inspire, but goals foster immediate accountability,”
says Richard DuFour and Robert Eaker (1998), who liken goals to the “ports
of call on the journey toward improvement” (p. 203). A few clear, concrete,
and attainable goals motivate, energize, and focus professional development
and school improvement. On the other hand, according to Michael Schmoker
(1999), the absence of explicit learning goals is “the most striking, self-
defeating, contradictory characteristic of schools and our efforts to improve
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them” (p. 23). Since professional devel- e
opment is to be linked to student achieve- Four Goals for Professional
ment, four kinds of goals are relevant: Development

goals for student learning, goals for
teacher learning, goals for teaching prac-
tice, and goals for the organization, such
as developing leadership and building a
professional community focused on \_

Goals for student learning
Goals for teacher learning
Goals for teaching practice
Goals for the organization

student learning results.

1. Goals for student learning. The driving force behind a professional
development program is a small number of specific, attainable, and
measurable student learning goals. Learning goals, according to
Schmoker (2002), should target the lowest-scoring subjects or
courses and target specific standards where achievement is low.
Improvement efforts can bog down with long laundry lists of goals
or vague or overly ambitious goals. As designers set goals for student
learning, they tap into knowledge about teaching and learning and
the nature of mathematics and science treated explicitly in the
national and some state standards. In addition, setting goals for
students involves analyzing students’ needs and confronting dispari-
ties in achievement between different populations of students. It is
essential that goals for student learning specifically address closing
achievement gaps where applicable and expanding learning opportu-
nities to all students.

2. Goals for teacher learning. Goals for teachers flow directly out of goals
for students. If students are going to develop a set of understandings,
skills, and predispositions, then what do teachers need to know to
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realize those outcomes for students? Learning goals for teachers are
also informed by referring to the standards, as well as data about
teacher performance, knowledge and skills, needs, and supports
available. These goals should attend equally to teachers’ need to
enhance their content knowledge of the discipline they teach and their
pedagogical content knowledge (their understanding of how to make
content accessible to their students).

3. Goals for teaching practice. Professional development that is linked
to improving student learning should also set goals for teacher prac-
tice. How will teachers translate the new knowledge they are gaining
into classroom practice? For example, many professional develop-
ment programs focus on increasing teachers’ content knowledge, and
this is important. However, they often lack a clear emphasis on how
teachers should translate their new knowledge into the classroom.
For programs that aim to increase science or mathematics content
knowledge, designers need to clarify what practices they would
expect to see in the classroom and communicate these expectations
to the teachers.

4. Goals for the organization. Professional development goals can
also encompass goals for the organization, such as the development
of leadership or the strengthening of the professional learning com-
munity. Often these goals are set to support the central goal of
improving teaching and learning. For example, the professional
development program may set goals to establish a core of teacher
leaders who will support other teachers’ growth through coaching
and other collaborative work to improve practice. The inputs of
knowledge and beliefs and critical issues also suggest that having
explicit goals for leadership development and for building a profes-
sional learning community are essential for sustaining any changes
in practice that the professional development program is designed
to bring about.

Clarifying clear and worthwhile outcomes for student learning,
teacher learning, teaching, and the organization not only brings focus and
coherence to the professional development program but also lays the
groundwork for future program evaluation. An important part of the goal-
setting process, according to Guskey (2000), is to consider how goals
will be assessed and what evidence will be used to determine whether
goals are met.
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Plan

Figure 1.12 Professional Development Design Framework: The Design

and Implementation Process: Plan
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Once goals are set, planners begin to sketch out their design and think
about how they will measure results. They ask themselves, “Given our goals,
what is the best combination of strategies we should implement?” “If our goals
are focused on increased content knowledge, what strategies should we use?”
“What strategies will help teachers translate their new knowledge into
improved classroom practice?”” “Do we have the leadership we need to make it
all happen, and if not, what strategies do we need to develop leaders?” Planners
revisit what they know about the context, unearthing important factors to con-
sider as they tailor their program to their own circumstances and review the
student learning and other data they have collected to connect plans to goals.

This is when they may decide they need more information about learning,
teaching, mathematics or science, professional development, or the change
process. Having a research-based vision of what effective programs can look like
can generate some ideas for their plans. Learning about similar districts’ plans and
consulting the education literature can also be helpful. Planning is the time to revisit
and clarify the beliefs that underlie the program. Critical issues enter in as planners
consider how to confront challenges such as “How will we scale up the program to
reach large numbers of teachers or build leadership to sustain changes in teacher
practice?” This is also the process step where the program would develop its plan
and timeline for how to gather evaluation data and what data to gather.
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The design framework has been used to plan small- and large-scale
programs. Planners for small-scale efforts pick and choose among the con-
textual factors, critical issues, and knowledge and beliefs that are most rele-
vant for their initiative and use the design and implementation steps in the
framework to be more thoughtful and deliberate about their planning. For a
small-scale effort such as one institute, professional developers do not con-
sider every context factor but think carefully about the most relevant ones,
especially about the participants’ backgrounds and their learning needs. For
example, when they are working with teams of teachers who have little plan-
ning time back in their districts, they are sure to provide productive planning
time within the institute. Whether large- or small-scale, short- or long-term,
professional developers draw on the most relevant inputs into the design
process to develop their plans for the professional development program.

Do

Figure 1.13 Professional Development Design Framework: The Design
and Implementation Process: Do

Having made the best decisions they can, designers move from “sketch-
ing” to “painting”—the actual implementation of their plan (see Figure 1.13).
In this phase, they draw on their skills as content experts and facilitators and
their knowledge about implementation and the change process (e.g., Fullan,
1991, 2001; Hall & Hord, 2006; Kegan & Lahey, 2009). For fundamental
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change to happen, teachers need to experience learning the way they will
implement it in the classroom and experiment with new behavior and gain
new understandings, and that takes time. They will move through predictable
developmental stages in how they feel and how they are using new approaches
(Hall & Hord). Frequently, things get worse before they get better, as teachers
experience what Fullan calls the “implementation dip.” Teachers try new
instructional strategies, and they struggle to get it right. Without help and the
opportunity to talk with others experiencing the same struggle, they may just
go back to doing things the old way. This is when it is critical to provide
follow-up help, classroom visits, and other support structures to help teachers
make corrections and commit to changing their practice.

What is most important for professional developers in the do stage is to
pay close attention and monitor how the professional development is work-
ing: “How are the teachers reacting to and engaging with the content?”
“What adjustments do we need to make?” “What are they learning?” “What
are they having difficulty with?” “How will we reteach content they are hav-
ing difficulty learning?” “How can we support them to set realistic goals for
taking their learning back to the classroom?” “What new teacher learning
needs are emerging, and how will we address them?”

Despite the best-laid plans, it is impossible to predict how the initial
design will work. As the action unfolds, designers discover what works and
what doesn’t. Like artists stepping back from the canvas and examining
their work from different perspectives, professional developers continu-
ously monitor their plan using a variety of data sources. They ask questions
such as “Is this working?” “Are we moving toward our goals of improved
student learning in mathematics and science?” “Are we meeting partici-
pants’ needs?” “Is our program, in fact, a good match with our context?”
“What conditions, if any, have changed, and how should we respond?”
“What critical issues do we need to address now?” Sometimes their reflec-
tion is enhanced by interested visitors (sometimes called “critical friends”)
who sensitize professional developers to important aspects of their
programs seen from different perspectives.

Based on this feedback, planners often go back to the drawing board. It is
rare that an entire program is carried out exactly as planned. As the examples
in this book will illustrate, the most successful programs do not start out with
flawless designs. They begin with a sound idea that then goes through many
revisions and continues to evolve. Programs change over time both because
planners figure out a better way and because conditions change, sometimes as
a direct result of the professional development program. There is a live inter-
play between context and implementation. Far from linear or lockstep, imple-
menting professional development is recursive and usually messy, demanding
flexibility and continuous learning throughout the process.
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Evaluate Results

Figure 1.14 Professional Development Design Framework: The Design
and Implementation Process: Evaluate Results

Evaluate

Results

An essential but often overlooked or underused part of the professional
development design process is evaluation of results (see Figure 1.14).
Professional development opportunities are designed for a wide variety of
purposes and to achieve specific goals. It is the role of evaluation to
determine whether and in what ways they are successful in meeting the goals.

Fulfilling that role, however, is rarely easy for several reasons. First,
regardless of the purpose of a given program, people typically jump to mea-
sure what is easiest: satisfaction of participants. Because of this norm, it is
difficult to get people to think more broadly about outcomes and measures.
Second, there is increasing demand to assess the value of professional devel-
opment based on the achievement of the students of those teachers who par-
ticipate. This demand is well-founded, given the large investment of
resources that has been made in professional development and the critical
need to improve student learning and close achievement gaps. The challenge
here is not to expect student learning outcomes prematurely, before the pro-
fessional development program has been fully implemented and teacher
learning and change in practice have been well supported and documented
over time. Nonetheless, it is important that professional developers broaden
the valued outcomes for in-depth, long-term professional development to
include changes in classroom practice and in student learning results. Finally,
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evaluation needs attention because it is underused as a valuable learning
experience for professional developers, participants, and others. Reflection
on evaluation results, as they are being gathered as well as when synthesized,
is an important contributor to continuous improvement. There are several
questions that professional developers can ask themselves that may help
them address the challenges of evaluation of their programs and initiatives:

e What are the goals or desired outcomes of the program or initiative?

e What evidence would demonstrate accomplishment of the program’s
outcomes?

e How do you gather data on program outcomes and evaluate changes
in practice over time?

e How do you take advantage of evaluation as a learning experience?

What are the goals or desired outcomes
of the program or initiative?

Professional developers typically have a wide range of goals, but they are
often not skilled at articulating them as outcomes. “What would you see if
you were successful?” “What would have changed and for whom?” It is eas-
ier to think of activities than accomplishments; for example, conducting a
summer institute and a series of follow-up problem-solving sessions is often
cited as a goal, rather than teachers using inquiry-based strategies in their
classrooms as a result of the summer institute and follow-up programs. The
range of possible outcomes is quite large: development of new abilities
(knowledge, skills, strategies, dispositions) by a variety of people (teachers,
students, administrators) and organizations (departments, teams, schools,
districts) in a variety of areas (teaching, leadership, change management).
Being clear about desired outcomes and articulating what they would look
like if they were present not only lays important groundwork for evaluation
but also results in a more focused and purposeful program.

What evidence would demonstrate
accomplishment of the program’s outcomes?

Evaluation helps collect evidence of the extent to which a program’s aims
have been met. A wide range of instruments and sources of information are
often used to amass evidence that teachers learn or gain something from pro-
fessional development, that they later apply the learning to their practice, and
that ultimately there is some change in the classroom. Content assessments,
interviews, observations, document analysis (e.g., lesson plans), performance
tasks, focus groups—all can contribute evidence. Teachers, students, col-
leagues, administrators, scientists, and mathematicians—all can be sources of
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information about the outcomes of a professional learning experience.
Obviously there are trade-offs for every instrument and source of information,
for example, in cost, time, degree of self-report, or amount of inference
required (Guskey, 2000). These are all considered in designing an evaluation
keyed to a particular purpose, audience, and budget.

The framework for data collection includes the quality of the professional
development activities; extent of teacher involvement in the activities;
changes in teacher attitudes and beliefs; changes in science and mathematics
curriculum, instruction, and assessment; nature of the culture or context for
teaching; and the sustainability of the professional development system
(Horizon Research Inc., 2001). There are several tested evaluation instru-
ments in the public domain that can be used to gather information. Horizon
Research, Inc.’s Web site (www.horizon-research.com/instruments) provides a
set of evaluation instruments they developed for National Science Foundation
projects. There are also a number of content and pedagogical content knowl-
edge assessments in science and mathematics that can be used. Some examples
are the Learning Mathematics for Teaching Assessment from the University
of Michigan and the Diagnostic Science Assessment and the Diagnostic
Mathematics Assessment for Middle School Teachers from the University of
Louisville. These can be used as a pretest prior to starting the professional
development and as a posttest after the program is complete to assess teacher
gains. Teachers can be actively involved in looking at the results in their own
classrooms by using formative assessments that provide evidence of what
students know prior to and after instruction (e.g., Keeley, Eberle, & Farrin,
2005; Keeley, Eberle, & Tugel, 2007).

How do you gather data on program outcomes and
evaluate changes in practice over time?

The impact of professional learning activities looks different at different
times. This is why it is foolhardy to either expect or focus on measuring
student learning when teachers have just begun to learn and experiment with
new ideas and strategies. Well-designed evaluations unfold with expectations
for change. For example, one might focus on measuring participants’ satis-
faction and whether they are developing basic understanding early in a
program; change in classroom behavior and in the professional culture mid-
way; and then on various kinds of student change, beginning with attitudes
and evolving to demonstrating new, deeper understandings of concepts.

To address this issue, evaluators have used concepts and tools of the
Concerns-Based Adoption Model (Hall & Hord, 2006) to answer questions
about the implementation of changes in mathematics and science education
(Loucks-Horsley et al., 1990; Pratt & Loucks-Horsley, 1993). Three kinds of
questions can be asked: “How do teachers’ concerns about the new program
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or teaching strategy change over time?” “How does their use of the new
program or teaching strategy change over time?” “To what extent do teach-
ers implement the critical components of the new program or teaching strat-
egy over time?” Two developmental scales—Stages of Concern (assessed
using paper-and-pencil instruments) and Levels of Use (assessed through a
focused interview procedure)—provide criteria for assessing progress along
the change continuum. Components of the program or strategy can also be
defined and assessed using a combination of interview and observation; the
different configurations that the program components take on in different
classrooms can then be represented and monitored over time.

After sufficient time has elapsed for teacher change to result in improve-
ment in student learning, students are an appropriate focus for professional
development evaluation. A unique evaluation scheme was used by the
Mathematics Renaissance (see Chapter 6) in its final and fifth year to evalu-
ate the impact on students of the professional development it provided to mid-
dle school teachers throughout the state of California. As part of the Third
International Mathematics and Science Study (TIMSS), hundreds of hours of
classroom instruction have been videotaped in mathematics classrooms
throughout the United States (U.S. Department of Education, 1996), which
have been compared to those of classrooms in Japan and Germany using a
very sophisticated coding and analysis procedure. Videotapes of classrooms
of teachers participating in Mathematics Renaissance professional develop-
ment were made, and similarly coded and analyzed. They were compared with
a sample of the TIMSS tapes of U.S. classrooms to address the question, “Do
students of Mathematics Renaissance teachers have a greater opportunity to
develop the kinds of mathematical understandings, skills, and attitudes called
for in the NCTM Standards and the California Mathematics Framework than
do students of teachers not involved in Mathematics Renaissance?”

A valuable resource for guiding the evaluation of professional develop-
ment is the book Evaluating Professional Development (Guskey, 2000),
which identifies five critical levels of professional development evaluation
ranging from simple to more complex. Each level builds on the one before it:

e Level 1: Participants’ reaction

Level 2: Participants’ learning

Level 3: Organizational support and change

Level 4: Participants’ use of new knowledge and skills
Level 5: Student learning outcomes (p. 82)

For each level, Guskey lays out what questions are addressed, what infor-
mation will be gathered through which evaluation methods, what is mea-
sured or assessed, and how the information will be used.
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How do you take advantage of evaluation
as a learning experience?

Increasingly, evaluators are becoming partners with professional devel-
opers in a commitment to continuous improvement of programs and their
results. Involvement is the key word here, through such activities as

e engaging program staff, as well as participants, in specifying and
discussing desired outcomes and identifying and prioritizing evaluation
questions;

¢ involving staff and participants in the design or review of instruments
or procedures for assessing outcomes;

e sharing responsibility with staff and participants for collecting data;

e engaging staff in analyzing and interpreting data; and

e sharing responsibility for reporting learning from the evaluation with
a variety of audiences using a variety of formats.

Each of these activities can contribute to staff and participant under-
standing of their own learning and that of others, of a variety of methods to
assess important learning outcomes as well as interpret information gathered,
of ways to specify and then to investigate the answers to important questions,
and of how to communicate to a variety of audiences and develop arguments
for new ways of acting.

Reflect and Revise

Figure 1.15 Professional Development Design Framework: The Design
and Implementation Process: Reflect and Revise

REFLECT & REVISE
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Although the professional development design framework illustrates this
step in the process as emerging out of the “evaluate results” step (see Figure
1.15), reflecting and revising is a step that is continuous, ongoing, and embed-
ded throughout all other process steps. For example, none of the inputs remain
static over time. The knowledge base about learning, teaching, the nature of
mathematics and science, professional development, and the change process
is constantly growing. Designers, therefore, need to continuously reflect on
emerging research and ask, “How does this new information influence our
professional development?” Beliefs change, too. Seeing the impact of their
work, professional developers begin to think differently about students, teach-
ers, their disciplines, professional development, and change. These changes
can influence the ways in which the plan is implemented. Critical issues are
just as dynamic. Experience may lead designers to consider new issues or gain
deeper understandings of the ones they have grappled with.

Continuous monitoring for evidence of impact and effectiveness of the
overall program often leads planners back into prior steps in the process.
Often programs may have an outside evaluator or internal “critical friend”
who can support this ongoing reflection by providing timely feedback about
how the program is meeting teacher needs, what is being learned, and what
is needed next. For example, data gathered from pre- and postassessments of
teachers’ content knowledge may indicate achievement of a specific goal.
Feedback forms and “exit cards” that teachers complete after each learning
experience provide critical input into whether the design is on track or if it
has missed the mark for some teachers.

Designers use this formative feedback to ask, “How is the program
working?” “Is it aligned with our goals and research, and what additional
learning needs are emerging for teachers?” “Do they need more in-depth
content learning of a specific concept or immersion into a different con-
cept?” “What additional strategies for professional learning should we con-
sider?” “Do some teachers need direct assistance in the classroom to apply
learning, and if so, how will this be provided?” When data indicate goals are
being met, designers may reflect on how to document what is being accom-
plished to share their successful results with others and to scale up the
program to reach new teachers.

The reflection and revision process keeps designers out of a simplistic
mind-set that can lead people to implement plans that are not working. Too
often, professional development plans are so set in stone they prevent the
kind of reflexive action needed to be effective. This process step reminds us
all that even the best-laid plans must often be revised and sometimes even
scrapped when the goals of professional learning are not being met.
Reflecting and revising throughout the process can help to avoid costly mis-
takes and a waste of limited resources and demonstrate to teachers that you
are willing to adjust your plans in the service of their learning.
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The design framework presented here in Chapter 1 is not perfect. It cre-
ates artificial distinctions among components like critical issues and context,
which are far more interconnected than separate circles depict. It simplifies
an enormously complex process. And it may miss important feedback loops
and connections. With that disclaimer, allow us to advocate strongly for the
use of a design framework such as this to guide professional development.
Since the publication of the first edition of this book in 1998, we have seen
the design framework lead to more purposeful and reflective professional
development designs. It has been used to look back on a program and ask,
“How did our program reflect each of the inputs and approach each of the
steps in the process?” “What would we do differently next time?” Its use
helps professional developers make conscious choices and resist the quick-
fix approach. We are more convinced than ever that only through thoughtful
and careful design, based on sound principles and strategies, can profes-
sional development be elevated from its current state, treat all teachers as the
professionals they are, and make the vision of schools as places of profes-
sional learning and quality science and mathematics education a reality in
the United States.
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Knowledge and Beliefs
Supporting Effective
Professional Development

Figure 2.1 Knowledge and Beliefs Supporting Effective Professional
Development
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Chapter 1 introduces and describes the components of a comprehensive
framework for designing and implementing professional development.
One of the first and very important inputs into the design process is the
knowledge base on key topics related to professional development for
science and mathematics teachers. The knowledge base refers to two
different kinds of information—#knowledge and beliefs. Knowledge refers to
information that is sure, solid, dependable, and supported by research. It is
distinct from opinions or points of view that may not be supported by
evidence. Beliefs reflect what we think we know (Ball, 1996) or may be
coming to know based on new information. They are supported by
experience, and people are strongly committed to them. What people know
and believe influences their sense making and informs the choices they make
in their everyday lives. Beliefs also inform how teachers engage in and learn
from professional development. In a perfect world, research knowledge and
people’s beliefs would be in alignment, but this is rarely the case. It takes
time for new knowledge to be translated into beliefs and changes in practice.
The professional developer’s job is to know and apply the research base to all
work with teachers and to create opportunities for teachers to examine and
reflect on the alignment between their beliefs about teaching and learning of
science and mathematics and the education knowledge base.

In recent years, new knowledge and changing beliefs based on research
discoveries and reflection on practice have begun to transform the way edu-
cators think about teaching and learning and teacher professional development.
Significant findings in the five areas of (1) learners and learning, (2) teach-
ers and teaching, (3) the nature of science and mathematics, (4) adult learn-
ing and professional development, and (5) how educational change occurs
provide valuable insights for shaping decisions about the design and provi-
sion of professional development (see Figure 2.1).

Since the publication of the first edition of this book, we have worked
with educators across the nation to promote the idea that effective profes-
sional development designs are grounded solidly in research knowledge and
on the particular needs, contexts, and circumstances of the participants. As
part of this work, we have asked scores of people what makes learning pow-
erful in mathematics and science. Time after time their responses are right on
target with the research. They say: “Learning has to be active,” or ““You need
to connect what you are learning to what you already think and know, and
challenge what you already believe to make room for new ideas,” or “Learners
have to want to learn—it has to be meaningful and relevant to them.” Then we
ask how many of them consistently have professional development opportu-
nities with these same features. The usual response is “none” or “a few.”

The fact remains that the field of education is living in a paradox of
knowing one thing and doing another. For example, we say we know that
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learning experiences should be active, coherent, and relevant, yet too much
of student learning and teacher professional development is still not interac-
tive or reflective and remains disconnected from practice. Research finds
that schools that promote teacher collegiality and collaboration around learn-
ing have higher achievement rates than teachers who work in more isolated
settings, yet there are still many schools that have not adopted these practices
(Lee, Smith, & Croninger, 1995; Marks, Louis, & Printy, 2000; McLaughlin
& Talbert, 2001; Newmann & Wehlage, 1995). We need to make common
knowledge common practice, starting with providing professional develop-
ment that better reflects the knowledge base. At every juncture, professional
development designers and providers should ask themselves, “What does the
research say?” “How well does our design reflect the knowledge from
research?” “What are the implications for the classroom?”” and “What are the
implications for the professional development design?”

In the rest of this chapter, we discuss the essential knowledge and beliefs
that are important for professional developers to consider as they begin to
move through the professional development design and implementation
process shown in Figure 2.1. Regarding the common knowledge identified in
this chapter, it is essential that professional developers take into account two
perspectives—a professional developer perspective and a teacher participant
perspective—when designing and implementing programs. The professional
developer perspective recognizes that teachers engaged in professional
development are learners who bring their own knowledge and beliefs about
teaching and learning to their professional development experiences. The
teacher participant perspective acknowledges that teachers engaging in pro-
fessional development often think about what they are learning in terms of
their students and how to support them as learners of mathematics and
science. Using these two perspectives, professional developers will better
understand how the interactions between the five knowledge bases discussed
in this chapter influence their professional development programs.

LEARNERS AND LEARNING

All professional development programs need to consider the knowledge base on
learners and learning as a major input to their designs. This consideration is
critical on at least two levels. First, when teachers experience and reflect on how
students learn, they are better able to understand why certain instructional
strategies are more effective than others, thus enabling them to provide powerful
learning experiences for their students. Second, we need professional
development designs that reflect how people learn so that the teachers themselves
are supported to learn in a sustained and in-depth way. Too often the cognitive
research on learning is forgotten when it comes to designing teachers’ learning.
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Major findings from cognitive research are summarized in several
widely used research syntheses, including How People Learn (Bransford,
Brown, & Cocking, 1999), Knowing What Students Know: The Science and
Design of Educational Assessment (Pellegrino, Chudowsky, & Glaser, 2001),
How Students Learn History, Mathematics, and Science in the Classroom
(Donovan & Bransford, 2005), and Taking Science to School (Duschl,
Schweingruber, & Schouse, 2007). The Institute for Education Science
summarized a subset of the research as principles for organizing instruc-
tion (Pashler et al., 2007). Extensive research on student ideas in science
and mathematics can be found in Making Sense of Secondary Science:
Research into Children’s Ideas (Driver,

Learners and Learning

e Knowledge is constructed through a for
process of change.
New knowledge comes from experi-

meaningful and relevant contexts.
Learning is supported through inter-
action among students about the
ideas of science and mathematics.

) Squires, Rushworth, & Wood-Robinson,
1994), Benchmarks for Science Literacy

e New knowledge is built on the (American Association for the Advance-
learner's prior knowledge. ment of Science, 1993), and A Research
* Learning is an active process. Companion to Principles and Standards

School Mathematics (National
Council of Teachers of Mathematics,

ences and interaction with ideas and 2003a). These are documents that all pro-
phenomena. fessional developers should have on their
Learning needs to be situated in shelves to help design professional

development that reflects the research on
learning.
With the caveat that we are learning

-

SOURCE: Bransford, Brown, and Cocking (1999).

more all the time, currently five general
concepts summarize the knowledge base
/' onhow people learn:

1. What learners already know
influences their learning.

The myth that students are empty vessels waiting to be filled with new
ideas has been dispelled by research. We now know that what students
already know and believe influences what and how they learn (Bransford,
et al., 1999; Chi, 2005; Vosniadou & Brewer, 1992). The research suggests
that what learners know is an important foundation for their future learning.
When consistent with conceptions that are currently accepted by mathematics
and science communities, this prior or informal knowledge is a strong
base on which to build new understandings. Sometimes, however, learners’
conceptions are inconsistent with accepted knowledge and are called naive
conceptions or alternative conceptions.
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Alternative conceptions are tenacious and resistant to change using con-
ventional teaching strategies. The existing ideas interact with and even filter
new knowledge, resulting in a variety of learning outcomes—some desired by
the teacher and others unintended. What learners already know or think they
know plays a much more important role in teaching and learning than previ-
ously recognized. We know that learning involves building on or modifying
existing ideas, rather than just adding new disconnected information (Bransford
et al., 1999; Wandersee, Mintzes, & Novak, 1994). This understanding of how
prior knowledge influences how learners interpret and interact with new ideas
and information has had a profound influence on the design of learning experi-
ences. Students’ prior knowledge and naive conceptions must be taken into
account to support them to develop deeper understanding. To do so, teachers
need skills for assessing and challenging students’ ideas and connecting new
knowledge to what students already know and believe (Pashler et al., 2007).

Learning is also influenced by the learners’ expectations, attitudes, and
beliefs about themselves and about learning, schooling, and the community
in which they live (Fredericks, Blumenfeld, & Paris, 2004). When individu-
als are learning effectively, they are engaged in what they are doing and
expect that it will make sense to them. They do not expect learning to be easy
and instantaneous, but have confidence that understanding will come from
persistence, interaction with ideas and natural phenomena, dialogue with
peers and teachers, attention to other possible ideas, and a willingness to
change their view on the basis of compelling new evidence.

Since learning is influenced by what learners already know and think they
know, and by their view of themselves as learners, it is essential that learning
experiences be designed to elicit and connect with or challenge prior knowl-
edge and provide opportunity for interaction with people and ideas. The use
of carefully developed formative assessments that probe student thinking
about science and mathematical ideas is highly effective in informing teach-
ing and learning and supporting teachers to link new knowledge with
students’ prior conceptions (Keeley, Eberle, & Farrin, 2005; Keeley, Eberle,
& Tugel, 2007; Rose, Minton, & Arline, 2007; Wiliam, 2007).

2. Learners construct new knowledge.

Learning is a process through which learners construct their knowledge
by modifying or revising existing ideas (Bransford et al., 1999; Cobb, 1994;
Driver, Asoko, Leach, Mortimer, & Scott, 1994). This idea is based on the
view of learning as a personal and active process through which the learner
interacts with information and experiences and filters them through what they
already know (Bruner, 1966). Learning comes from thinking through and
often struggling with problems and situations to arrive at new understandings,
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which are built on learners’ current ideas. The learner interacts in a very active
sense with ideas and experiences, rather than just passively taking in facts or
memorizing data (Bransford et al., 1999).

The research on learning suggests that learners need to develop concep-
tual understanding as well as procedural information and learn to apply and
transfer knowledge of the content flexibly (Bransford et al., 1999). When
people only learn the procedures or the “what” and “how” and not the “why,”
they may lack the understanding needed to generalize their knowledge to
novel situations. The “why” involves understanding the explanatory principles
of a discipline, the big ideas that relate concepts to one another and lead to
explanations of disciplinary phenomena. The AAAS Atlas of Science Literacy
(2001; 2007) includes concept maps that show how science and some mathe-
matics concepts develop across grades K—12 and indicates connections
among different ideas. These tools focus teachers on the big ideas in science
and mathematics that are important for students to understand and point out
the connections that should be made across the concepts. Understanding con-
cepts deeply helps learners better integrate their knowledge and know when
ideas can by applied in different contexts (Goldstone & Son, 2005; Kaminski,
Sloutsky, & Heckler, 2006). For example, if learners understand that air
moves from regions of higher pressure to lower pressure, they can group sev-
eral phenomena together (deflating tires or balloons, certain weather patterns,
understanding how lungs inflate and deflate), understand them as examples of
the same underlying principle, and use that principle when faced with new sit-
uations involving airflow. This type of principled understanding makes
knowledge usable and permits flexible application to new situations. The like-
lihood of achieving deep understanding is increased when learners go beyond
mere rote memorization and actively process information to understand con-
nections and underlying explanatory principles (Chi, Bassok, Lewis,
Reimann, & Glaser, 1989; Chi, DeLeeuw, Chiu, & LaVancher, 1994; Chi,
Feltovich, & Glaser, 1981; Hmelo-Silver, Marathe, & Liu, 2007).

Developing conceptual understanding is more complex than memorizing a
procedure and involves experience (e.g., engaging in many science investigations
or solving many mathematics problems), metacognition, and developing and
revising ideas over time. Students who understand the discipline have a command
of the knowledge base: the known facts, concepts, procedures, and principles of
that discipline. They are able to use the knowledge to address new questions and
to refine, extend, and justify explanations. They can choose and apply appropriate
knowledge and tools to their questions and generate and explain findings. They
understand the “language” of the discipline, including the agreed-on norms of
using evidence to propose hypotheses and to make arguments in the discipline
(Duschl & Osborne, 2002; Gee, 1990; Lemke, 1990). With respect to learners in
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science, the publication Taking Science to School (Duschl et al., 2007) defined
four key, intertwined competencies students should develop:

e Know, use, and interpret scientific explanations of the natural world.
¢ Be able to construct and evaluate scientific evidence and explanations.
e Understand the nature of scientific knowledge and how such

knowledge advances.

¢ Be able to productively engage in scientific practices and discourse as part
of understanding science as a way of knowing that involves observation,
measurement, pattern identification, models, and explanations.

To achieve these outcomes, teaching involves drawing out the ideas learners
hold and making useful connections between scientifically and mathematically

correct ideas and existing ones.

Another important aspect of learning
is the process of personal reflection.
Effective learners are able to monitor their
own ideas and thought processes, compare
and contrast them with those of others, and
provide reasons why they accept one point
of view over another. The research litera-
ture also supports the idea that learning is
mediated by the culture and the social
environments in which learners interact
with their peers, teachers, families, and
others. It is from this interaction that learn-
ers acquire (very often implicitly) the
norms, expectations, and values that influ-
ence whether, how, and what they learn
(Silver, Kilpatrick, & Schlesinger, 1990).

Learning in this way is both individ-
ualistic and dependent on interactions
with other learners. These two concepts
have greatly challenged the perspective
that people acquire concepts by receiving
and memorizing information from other
people who know more than they do, that
students will learn what their teachers
know by listening to what they say, and
that the presence of other students is inci-
dental to learning (Schifter, 1996a).

-

Research on Cognition
Reveals Useful Guidelines
for Professional Development

e Make useful connections between
teachers' existing ideas and new ones.

e Provide opportunity for active engage-
ment, discussion, and reflection to
challenge existing ideas and construct
new ones.

e Situate the learning in contexts teach-
ers find familiar.

e Challenge current thinking by produc-
ing and helping to resolve dissonance
between new ideas and existing ones.

e Support teachers to develop strate-
gies for eliciting prior knowledge and
use formative assessment information
to guide instruction.

e Use formative assessments to elicit
teachers' prior knowledge, and build
from there.

e Develop teachers' understanding of
research on learning, so they become
intentional in their selection of effec-
tive instructional strategies.

e Use a learning cycle such as the
5Es—engage, explore, explain, elaborate,
evaluate to support learning (Bybee,
1997).
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3. Knowledge is constructed through
a process of change.

Learners evolve from their current state of knowledge in four different
ways: (1) when new ideas fit naturally with existing ideas and are added
to them; (2) when learners create a new idea out of existing knowledge;
(3) when new ideas extend and challenge existing knowledge, leading to its
minor modification or wholesale restructuring; and (4) when learners see
that new ideas are powerful but irreconcilable with existing knowledge, lead-
ing to the rejection of their existing knowledge.

As learners confront new information, their initial questions relate to
defining it. They ask: “What is it?”” “Do I know what it means?”” “Can I rep-
resent it?” Once a new perspective becomes clear to learners, they can con-
sider whether it is plausible and useful. They ask: “Do I believe it?”” “Does it
fit with other things I believe to be true?” “Does it achieve anything for me?”
“Does it solve problems I have been grappling with?” “Does it suggest
approaches I hadn’t thought of?” (Posner, Strike, Hewson, & Gertzog, 1982).
If all these conditions are met, the new idea will gain higher status for the
learner. This entire process happens as learners assess, adopt, or reject new
ideas, often unconsciously.

Even if learners find that a proposed change has a high status for them,
they may still not consider it worth the trouble and effort to adopt it.
Individuals are more likely to change, reject their existing ideas and adopt
new ones—that is, transform their thinking—when the new idea has high
status and they have reason to be dissatisfied with their existing ideas
(Hewson & Thorley, 1989). Learners may become dissatisfied with their cur-

rent knowledge when they confront new

Learning Is a Process of Change

When learners engage with new infor-

"\ ideas that do not support their current
thinking, also referred to as experiencing
cognitive dissonance. For example, a

mation and ideas they may teacher may examine student work and

see that the students did not learn the

knowl hat fi il
add new knowledge that fits easily concepts the teacher thought she taught.

with their existing ideas,

create new ideas out of their exist- The teacher may ask herself whether the
ing knowledge, methods she is using can really be effec-
modify existing ideas based on tive when so many students failed to
new information, learn. She may then begin to question her

reject existing knowlgdge 11 i practice or become dissatisfied with her
face of powerful new ideas, and

build on prior knowledge to under- SRl abou.t hoW to t.each.

stand more and more complex When such dissatisfaction emerges,
knowledge. the learner works hard to resolve it by
/' cither rejecting the new information (this
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is often the case) or by beginning a process of reorganizing prior knowledge
(Bransford et al., 1999; Thompson & Zeuli, 1999). Transformational learning
occurs when learners reject deeply held ideas, reorganize what they know, and
restructure and question their basic assumptions and frameworks for learning
(Mezirow, 1991, 1997).

Furthermore, as students transform their thinking, they build on prior
knowledge. This process of building on prior knowledge to understand
more complex knowledge and develop more sophisticated ways of think-
ing is called a learning progression (Duschl et al., 2007). The time frame
for a learning progression is multiple years (6—8 years), not one school
year. Researchers in this area of learning emphasize the need to change
standards to accommodate learning progressions and change teachers’
work to be collaborative both within grade level and across grade levels.
Engaging teachers in thinking about learning progressions provides them
with another view of teaching one student as a long-term endeavor
involving many teachers, rather than a one-year experience involving one
teacher. Learning is, therefore, both a short-term and long-term change
process.

4. New knowledge comes from experiences.

Learning arises in different ways as learners inquire into natural phe-
nomena, grapple with challenging problems, raise and address questions,
interact with people and resources (e.g., books or video), and reflect on their
thoughts and ideas. In support of using a diverse array of instructional activ-
ities, research shows that hands-on activities, analyses of preexisting data,
and direct instruction support student learning of science (Klahr & Nigam,
2004; Magnusson & Palincsar, 2005; Wenglinsky, 2000). By including direct
observation of and experience with phenomena, ideas and instructional
materials, and input from teachers and experts in the field, such as mathe-
maticians and scientists, teachers provide numerous experiential pathways
toward learning for their students.

5. Everyone is able to understand
and do science and mathematics.

National standards for mathematics and science education reflect a
vision in which all students are provided with opportunities and support to
develop mathematics and science literacy and the essential skills needed for
productive life in the twenty-first century. The rich knowledge base on learn-
ers and learning shows that all learners from very young ages come to school
with conceptions about the world, are curious about phenomena, and can
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inquire into them and make meaning of them. When all children have access
to quality teaching and high expectations, they are able to meet standards for
content learning, and young children are capable of learning much more than
educators usually expect (Campbell, 1995; Duschl et al., 2007; NCTM, 2000;
National Research Council, 1996). Schools keep the flame of learning alive
by challenging all students to learn these subjects that are most critical for
the future.

Educational equity and opportunity for learning are enhanced when
teachers, students, and families hold high expectations for student learning.
High expectations, however, are not enough (NCTM, 2000). To support all
learners means creating access to courses and effective teaching and support
structures for English learners and students with disabilities (Carr et al.,
2009; Carr, Sexton, & Laganof, 2007; Lee & Fradd, 1998; Rosebery, 2008;
Warren, Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001). It
means having diversity among faculty and adults to act as role models, and
it means ensuring that children in high-poverty districts have access to the
curriculum and instructional and laboratory materials needed for them to
succeed in science and mathematics (Bransford, Darling-Hammond, &
LePage, 2005; Britton, Raizen, Kaser, & Porter, 2000).

TEACHERS AND TEACHING

What is the vision of teaching and of the role of teachers that your
professional development program will embody? Drawing on research and
standards documents, this section outlines the knowledge teachers need, the
role they ideally play in promoting learning, and considerations for their own
professional learning.

Teaching is the act of organizing and shaping learning experiences for
students. In recent years, higher standards for student learning have caused
educators to reexamine the teaching routines common in our schools. Many
do not support students to reach high standards. For example, from an in-
depth look at the teaching of mathematics in eighth-grade classrooms in the
United States, Japan, and Germany, researchers found American mathemat-
ics teaching to be focused narrowly on having students develop isolated
skills through repeated practice (Stigler & Hiebert, 1999). Educators have
worked to reform mathematics teaching by encouraging students to use mul-
tiple solution strategies and by increasing emphasis on conceptual under-
standing and mathematical discourse in the classroom. Similarly in science,
reforms have focused on increasing students’ opportunity to engage in sci-
entific investigations, to think and communicate scientifically, and to use
technological tools. These changes have ramped up demands on teachers to
become more proficient in their content areas, understand how students
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learn, and have a wider range of instructional strategies to facilitate learning
for all students (Duschl et al., 2007; NCTM, 2000; NRC, 2001). Furthermore,
teachers must be skilled at assessing student learning and using assessment
information to make hundreds of instructional decisions every day. Quality
professional development focuses on supporting the improvement of teach-
ing by enhancing knowledge and skills in these critical areas.

Three general concepts frame what we currently know about teachers
and teaching: (1) The purpose of teaching is to facilitate learning; (2) teach-
ing is a profession requiring specialized knowledge; and (3) the practice of
teaching is complex. Together, these concepts support a view of teaching that
is reflected in national standards and that many schools are working hard to
bring about. It is a view of teaching that coherently builds on the concepts of
learners and learning previously described. In particular, this view contrasts
sharply with teaching approaches used in the past in which teachers outlined
procedures they expected students to follow, provided authoritative explana-
tions they expected students to memorize, and evaluated students’ work only
to see whether information had been reproduced correctly (Schifter, 1996a).
It also underscores the requirement that teachers be highly skilled and knowl-
edgeable in their subject matter so they can create coherence and connections
across the content, know the next best questions to ask, and facilitate learn-
ing with understanding (Schifter, 1999).

1. The purpose of teaching is to facilitate learning.

This may seem so obvious that there is no need to state it. Yet there are
still many examples of teacher learning that focus on preparing teachers to
“deliver” content without attention to whether their students have learned
this content (Sparks, 2002). Increasingly, educators are interested in linking
teaching to learning and using ongoing assessment to adjust and enhance
teaching and to increase student learning.

Learning lies at the heart of any conception of teaching. Teachers need to
match learners and what they know with the intended curriculum in ways that
make learning achievable. A teacher cannot assume it is solely the learners’
responsibility to make the necessary connections between where they are and
where the teacher intends them to go. Rather, effective teaching involves contin-
ually assessing where the learners are, choosing appropriate learning activities
based on the assessment, offering scaffolding to support learning, and assessing
again to inform the next instructional decisions (Black, Harrison, Lee, Marshall,
& Wiliam, 2003). This includes engaging the students in self-assessment and
monitoring of their own learning and using informal assessment to drive instruc-
tion (Carlson, Humphrey, & Reinhardt, 2003; DiRanna et al., 2008).

This view of teaching has obvious implications for professional devel-
opment. Teachers need opportunities to develop advanced knowledge in their
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content, an understanding of what they can learn by examining student work
and thinking, a diverse array of assessment strategies, and a range of instruc-
tional strategies. All of these are key focus areas for effective professional
development.

2. Teaching is a profession requiring
specialized knowledge.

Practice of any profession is complex and uncertain and draws upon
expert knowledge bases particular to the profession (Schon, 1983, 1988). The
complexity and uncertainty stem from the fact that professionals are con-
stantly being called on to make decisions in unique circumstances without
“absolute” knowledge. Past experience and expert knowledge do not provide
a set of fixed rules to follow but only heuristics that can guide professional
judgment and decision making. To make decisions that are informed rather
than reactive, reflection on past and current actions (a key characteristic of
professional practice) is employed to inform future decisions.

The current view of teaching as a profession requiring specialized
knowledge is in sharp contrast with the outmoded perspective of teachers
as skilled technicians who, rather than have their own body of knowledge,
simply apply bodies of disciplinary knowledge produced by others. It is now
recognized that the teaching profession constitutes its own large body of
knowledge. This includes knowledge of the content of the disciplines
(including national and state content standards), of students, and of a variety
of instruction and assessment strategies (Coble & Koballa, 1996; National
Commission on Mathematics and Science Teaching for the 21st Century,
2000; National Commission on Teaching and America’s Future [NCTAF],
1996, 2003; NCTM, 2000; NRC, 1996).

The Math and Science Partnership Knowledge Management and Dissem-
ination (KMD) project (2007) discussed the relationship between teachers’
mathematics and science content knowledge and their instructional practice
and students’ achievement, citing evidence that teacher content knowledge is
related to student learning. Summarizing a number of research studies, they
point out that a teacher’s content knowledge influences how teachers engage
their students in the subject matter and how they evaluate, choose, and use
instructional materials. There are many dimensions for content knowledge
needed for teaching. For example, the KMD project identifies several
domains for teachers’ content knowledge, including disciplinary content;
knowledge that there are alternative frameworks for thinking about the
content; knowledge of the relationship between big ideas and supporting
ideas; understanding of how students think about the content; knowledge of
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activities or tools that can be used
to diagnose student thinking; knowl-
edge of how to sequence ideas; and

“ Expert Teachers

~

e Know the structure of the knowledge

content-specific strategies such as in their disciplines
activities, representations, analogies, e Know the conceptual barriers that are
and questions. likely to hinder learning

In addition to having a deep under- * Have a well-organized knowledge of

standing of the dimensions of content
knowledge, teachers also have special-

concepts (content knowledge) and
inquiry procedures and problem solv-
ing strategies (based on pedagogical

ized pedagogical knowledge. Shulman’s content knowledge)
(1986) and others’ research on teacher e Continuously assess their own learn-
knowledge (Cochran, DeRuiter, & King, ing, knowledge, and practices

1993; Fernandez-Balboa & Stiehl, 1995;
Grossman, 1990; Loughran, Mulhall, & (1999, p. 230).

SOURCE: Bransford, Brown, and Cocking
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Berry, 2004; Magnusson, Krajcik, &
Borko, 1999; van Driel, Verloop, & de
Vos, 1998) refer to teachers’ specialized knowledge as pedagogical content
knowledge. It is an understanding of what makes the learning of specific con-
cepts easy or difficult for learners, an awareness of what concepts are more
fundamental than others, and knowledge of ways of representing and for-
mulating subject matter to make it accessible to learners. Developing peda-
gogical content knowledge requires subject matter knowledge (Clermont,
Krajcik, & Borko, 1993; Smith & Neale, 1989). In order for teachers to
demonstrate high levels of pedagogical content knowledge, they must have
sufficient subject matter knowledge. With limited content knowledge,
teachers’ pedagogical content knowledge is restricted.

Like other professionals, teachers expect to continue learning through-
out their careers to deepen their expertise and enhance their practice. They
recognize that they practice in uncertain circumstances; that much of their
knowledge is embedded in their practice rather than in codified bodies of
knowledge; and that their extensive, complex knowledge, particularly with
respect to their understanding of how learners learn, profoundly influences
how they teach (Loughran et al., 2004). Based on this, teachers need learn-
ing opportunities that focus on their practice. They need to engage with other
teachers in conversations to learn what works under what circumstances,
examine examples of practice, and reflect on their own practice and their
students’ learning to become “connoisseurs” of effective practice. As Ball
and Cohen (1999) write,

The opportunity to engage in such conversation can provide a means
for teachers to represent and clarify their understandings, using their
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own and others’ experiences to develop ideas, learn about practices,
and gain a more solid sense of themselves as contributing members
of a profession, as participants in the improvement of teaching and
learning and their profession, and as intellectuals. (p. 17)

3. The practice of teaching is complex.

Teaching involves a complex cycle of planning, acting, observing, and
reflecting. It occurs in a highly dynamic atmosphere characterized by interac-
tions that change from one second to the next. It requires teachers to process
information on multiple levels simultaneously and make decisions constantly.
To do so, they must draw on their ability to apply knowledge about students,
content, the curriculum, instruction, assessment, and their schools and commu-
nities (Bransford et al., 2005). Researchers (Bransford et al., 1999) have identi-
fied four learning environments that teachers need to create in their classrooms:

e Learner-centered environments that focus on the knowledge and
experiences learners bring to the situation

o Knowledge-centered environments that emphasize teaching new content
and concepts in ways that align with how people learn the discipline

o Assessment-centered environments that provide learners with ongoing
feedback on their learning and promote self-reflection on learning

o Community-centered environments that nurture learning communities
characterized by collaboration, collegial interaction, and reflection

Schools that develop these environments provide a learning-enriched
experience for all. To succeed in creating such environments, teachers need
opportunities to develop their pedagogical content knowledge, engage in
critical reflection on their own and others’ classroom practice, and develop
rich repertoires of practice that support them through the complexity of
teaching and learning. Currently, there is a growing emphasis on professional
development that engages teachers in building a professional learning culture
and examining practice with experts and colleagues to develop the specialized
knowledge of the profession (Loughran et al., 2004; Shulman & Shulman,
2004; Smith, 2001; Stigler & Hiebert, 1999; Weiss & Pasley, 2009). Specifically,
professional development strategies such as lesson study, case discussion, and
examination of student work (see Chapter 5) are contributing to the
development of a rich appreciation for the complexity of teaching and have
been shown to develop teachers’ content knowledge and sophisticated
pedagogical reasoning skills and to increase student achievement (Barnett &
Tyson, 1993; Heller, Kaskowitz, Daehler, & Shinohara, 2001).

Teaching is complex because learning is complex. Developing rote and
factual knowledge is simpler than developing in-depth understanding of
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science and mathematics concepts. The latter requires teaching characterized
by posing challenging tasks more often than providing succinct explanations.
Teachers encourage their students to articulate their ideas and to question
each other about their reasons for holding them, rather than only correct their
mistakes. Teachers and students set goals for instruction and create appropri-
ate contexts for classroom activities. Students engage in meaningful projects,
problems, and inquiries.

Teachers who embrace the complexity of teaching organize activities in
which students do much of the talking and doing, often in small groups without
the teacher. They watch students’ actions and listen carefully to students’ argu-
ments and explanations in order to understand what sense the students are
making. They monitor classroom activities and decide if, when, and how to inter-
vene. When they intervene, they frequently do so by opening the topic up in ways
that elicit more questions rather than prompting premature closure. Their knowl-
edge of the subject matter and the students’ developmental level helps them ask
the next best question. They facilitate different levels of discourse needed in the
classroom, being concerned not only with what students say about the topic but
also why they say it. They establish and maintain a classroom environment that
provides opportunities for students to explore their own and others’ ideas indi-
vidually and collectively without fear of ridicule or sanction. Teachers build on
and guide students to new understanding by challenging their thinking and rec-
ognizing and addressing their confusion (NCTM, 2000; NRC, 1996).

These teachers create opportunities for all students to learn. They know
learning is not simple and that students all learn differently. They establish the
learning environment as a place where students are respected and engaged,
where students’ questions and ideas are valued and respectfully challenged,
and where students have the time, resources, and space necessary to explore
and learn. They know that if students are not thinking they are not learning,
so they construct experiences in which the students are doing the work and the
thinking and actively sharing their thoughts with their peers. They have a
repertoire of strategies for responding appropriately to the variety of knowl-
edge and experience brought by their students, and they work to ensure equal
access to equitable teaching for all students by using proven strategies.

THE NATURE OF SCIENCE AND MATHEMATICS

As professional developers plan activities to increase teachers’ abilities to
teach science and mathematics in ways consistent with national standards
and state frameworks, it is important for them to keep the nature of the
disciplines in mind. Just as professional development programs should
reflect what is known about learning and teaching, so too should they reflect
the nature of the disciplines. For example, national standards documents call
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for these subjects to be experienced and learned in ways that reflect how they
are practiced in the real world (NCTM, 2000; NRC, 1996).

4 )

The Nature of Science
and Mathematics

e Mathematics and science are dynamic
disciplines that continue to produce
new knowledge.

e Science is practiced through active
engagement and inquiry into phe-
nomena in the world.

e Mathematics involves complex reason-

ing, problem solving, and communication.

Mathematics and science were long
viewed as bodies of established knowl-
edge, comprising true facts known for a
long time. Science of this kind has been
called a rhetoric of conclusions and
final-form science (Duschl, 1990). It
represented a static conception of the dis-
cipline. People expressed similar concep-
tions of mathematics.

In the past few decades, there has
been explosive development in technol-

J ogy leading to new understanding and

applications of science and mathematics
that have challenged and changed the view of these disciplines as static bod-
ies of knowledge. They have come to be seen as dynamic disciplines that are
a necessity for all to learn (AAAS, 1989).

With regard to mathematics, the need to be able to think and reason
mathematically has become essential for everyday life (NCTM, 2000).
Mathematics develops the ability to reason, to solve complex problems—
often from different perspectives—and to analyze and communicate about
patterns and relationships. It is used to answer fundamental questions and
find solutions to practical problems (AAAS, 1993). The ability to understand
and manipulate quantitative information is a basic skill for all.

Due to the impact of complex advances in science on everyday life, the
ability to understand new scientific knowledge and make judgments of
whether it is valid knowledge is essential for everyone (AAAS, 1989). Beyond
the personal level, the dependence of the U.S. economy on scientific and tech-
nological advances places an additional demand on science educators to help
develop the future innovators of this country (NRC, 2006). Careers in science
and technology require knowledge of mathematics, science, and engineering as
well as skills in observing, describing, conjecturing, testing, designing, and
explaining. Furthermore, more and more jobs of the twenty-first century are
requiring additional skills, such as “thinking critically and making judgments,
solving complex, multidisciplinary, open-ended problems, and communicating
and collaborating” (Partnership for 21st Century Skills, 2008, p. 10).

The characteristics of the work of scientists and mathematicians are finding
their way into classrooms in which students solve challenging mathematical
problems, engage in scientific inquiry, and tackle challenging design tasks to
solve real-world problems (NCTM, 2000; NRC, 1996). Educators have come



Knowledge and Beliefs Supporting Effective Professional Development 67

to appreciate that the learning of mathematics and science should reflect what
it means to apply mathematics and science and an understanding of where
knowledge comes from. This is a dynamic conception of these disciplines,
recognizing science and mathematics as human pursuits—as much invention
as discovery—with a long history in which schools of thought compete, fash-
ions change, and some questions may never be settled (Duschl, 1990). Beliefs
about science and mathematics and their processes shape people’s approaches
to the disciplines (Brickhouse, 1990; Lemberger, Hewson, & Park, 1999). In
one study of teachers with specific views about the nature of science and how
students learn science, evidence emerged linking these views to teaching
practices observed in classrooms (Lemberger et al.). Teachers who saw
science as composed of facts frequently used lecturing, memorization, and
surface-level questioning in the classroom. Other teachers who thought
students constructed their own understandings used more discovery-oriented
practices. These differing views about the nature of science and how students
learn influenced teaching practices and the opportunities made available to
students to construct understandings of science.

Therefore, it is essential that effective professional development in
science and mathematics reflect the nature of the disciplines. For example,
teachers engage in solving challenging science and mathematics problems.
They dialogue with each other and with their facilitators about what they are
observing and learning. They speak, listen, and respond as they construct
new meanings and formulate arguments. They explain their solutions and
conclusions and ground their explanations in correct mathematics or science
concepts and ideas. Through this process, they grapple with fundamental
concepts in the discipline, not only learning what they are but also why they
take the form that they do. In the process of developing these higher-order
ideas and capabilities, teachers are also learning important information such
as facts and formulas and doing exercises and procedures. These facts and
procedures are not, however, ends in themselves but serve as integral parts of
a broader context that gives these pieces of information their meaning.
Teachers, in turn, can create experiences with their students in the classroom
that reflect the nature of doing and learning science and mathematics.

ADULT LEARNING AND
PROFESSIONAL DEVELOPMENT

The knowledge base on professional development has grown considerably
since the first edition of this book. We now have more evidence linking quality
professional development and teacher expertise with students’ opportunity to
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learn challenging mathematics and science (Blank, de las Alas, & Smith, 2008;
Cohen & Hill, 1998; Darling-Hammond, 1997; Garet et al., 1999; Weiss,
Banilower, McMahon, & Smith, 2001). Furthermore, more research is now
focusing on the relationship between quality professional development, such as
specific induction programs, and teacher retention (Ingersoll & Kralik, 2004;
Johnson & The Project on the Next Generation of Teachers, 2007). Contextual
factors, such as professional culture, leadership, systemic support, and time for
teacher learning, influence the type and quality of professional development
(Darling-Hammond, 1997; Sparks, 2001; Wei, Darling-Hammond, Andree,
Richardson, & Orphanos, 2009).

.

Effective Professional
Development

Is designed to address student learn-
ing goals and needs

Is driven by a well-defined image of
effective classroom learning and
teaching

Provides opportunities for teachers to
build their content and pedagogical
content knowledge and reflect on
practice

Is research based and engages teach-
ers as adult learners in the learning
approaches they will use with their
students

Provides opportunities for teachers to
collaborate with colleagues and other
experts to improve their practice
Supports teachers to develop their
professional expertise and to serve in
leadership roles

Links with other parts of the educa-
tion system

Is continuously evaluated and improved

~

Professional  development  has
remained a key strategy in the educational
reform movement, yet its focus and means
of delivery have shifted and continue to
shift in some fundamental ways. For
example, science and mathematics reform
initiatives have been challenged to
increase the content and pedagogical con-
tent understanding of teachers. They have
reached out to highly competent mathe-
matics and science specialists to build this
understanding, often immersing teachers
in mathematical problem solving and sci-
entific inquiry and sustained programs
that increase teachers’ understanding of
their curriculum. They are realizing that
simply providing different and more colle-
gial forms of professional development is
not the answer. Rather, the professional
development must address substantive
content and pedagogy within the teacher
learning program (Ball, 1996; Garet et al.,
1999; Weiss & Pasley, 2009). In one case,
when teachers participated in professional
development programs emphasizing

science and mathematics content, more teachers seemed to understand these
content areas to be dynamic bodies of knowledge and felt more prepared to
teach the content (Banilower, Boyd, Pasley, & Weiss, 2006).

Educators now see the value of placing learning and student thinking at
the center of professional development and, as a result, have adopted many
practice-based strategies such as examining student work and using cases of
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student learning to deepen understanding of content and how children learn
it (Ball & Cohen, 1999; Smith, 2001). These practices flow from a new
appreciation of what it takes to develop what was described previously as
teachers’ specialized pedagogical content knowledge.

Professional development programs, such as the curriculum-support ini-
tiatives at organizations like the Education Development Center, TERC, and
Biological Sciences and Curriculum Study (BSCS), use knowledge from how
people learn not only to help teachers add new skills but also to transform
their thinking and deeply held beliefs about teaching and learning. From the
hallmark study of mathematics reform in California, educators learned that
reform focused only on adding new materials and changing some practice
resulted in a patchwork quilt of reform where some reform practices—often
the ones that fit with a teacher’s prior ideas—were adopted and others ignored
(Cohen & Hill, 1998). What is needed is for teacher learning programs to
engage teachers in strategies that produce “transformative” learning, that is,
“changes in deeply held beliefs, knowledge, and habits of practice”
(Thompson & Zeuli, 1999, p. 342). According to Thompson and Zeuli, trans-
formative learning experiences for teachers have five requirements.

Requirement 1: Create a high level of cognitive dissonance to upset the
balance between teachers’ beliefs and practices and new information or
experiences about students, the content, or learning. Teachers need to
engage in learning more about subject matter, instructional strategies, or
how students learn in ways that cause them to start thinking that there are
better ways to teach, thereby creating cognitive dissonance.

Requirement 2: Provide sufficient time, structure, and support for
teachers to think through the dissonance they experience. They need
opportunities to discuss, challenge, read about, and make sense of what
they experienced.

Requirement 3: Embed the dissonance-creating and dissonance-
resolving activities in teachers’ own situations and the practices of
teaching and learning by using student work, videotaping, or engaging in
student investigations as a learner.

Requirement 4: Enable teachers to develop a new repertoire of practice
that fits with their new understanding. This moves teachers from new
understanding to change in practice. Teachers need to answer the
questions: “Now that you have new understanding, what will you do
differently in the classroom?” and “What could you do to help students
come to new understanding?”’
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Requirement 5: Engage teachers in a continuous process of improvement,
including (a) identifying new issues and problems with teaching
and learning, (b) engaging with these to come to new understanding,
(c) making changes in their practice, and (d) recycling through this process.
(Thompson & Zeuli, 1999, pp. 355-357, citing Huberman, 1995)

Requirements for Transformative

Learning Experiences

Create a high level of cognitive
dissonance.

Provide sufficient time, structure, and
support for teachers to think through
the dissonance experienced.

Embed the dissonance-creating and
-resolving activities in teachers' situa-
tions and practices.

Enable teachers to develop a new
repertoire of practice that fits with
their new understanding.

Engage teachers in a continuous
process of improvement.

SOURCE: Thompson and Zeuli
pp. 355-357).

Transformative learning is different
from “additive” learning through which
teachers develop new skills or learn new
things to integrate with what they currently
know (Thompson & Zeuli, 1999).
Historically, professional development has
focused on only adding new skills and
knowledge without helping teachers to
rethink and discard or transform thinking
and beliefs. Many teachers have reported
that this practice leaves them overwhelmed
with an increasingly overflowing plate of
new things to know and do. There is a
place for both additive and transformative
learning in teacher professional develop-

ment, but there needs to be conscious
choices of what is being added and what is

(1999,

/

being discarded or transformed, and why.
Unless teachers have learning opportuni-
ties that help them see the basic intentions of reform and of their curriculum and
how both fit with knowledge of how people learn, they run a high risk of inad-
vertently making choices that detract from student learning. For example, teach-
ers may use “activities that work” from a kit-based science program without
using these activities to build students’ conceptual understandings of overarch-
ing themes within science (AAAS, 2001; Appleton, 2003).

These new developments in the knowledge base on effective professional
development are quite significant. They enrich the basic principles of effective
professional development that are reflected in earlier works (Loucks-Horsley,
Love, Stiles, Mundry, & Hewson, 2003) and support the common vision of
effective science and mathematics education (NCTM, 1989, 2000, 2006; NRC,
1996) and standards for teacher professional development (National Staff
Development Council, 2001b). The common vision is of several principles that
are present in quality professional development experiences:

o FEffective professional development is designed to address student
learning goals and needs. Based on data that provide evidence of areas
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for students’ growth, professional learning strategies are combined and
sequenced in ways to help teachers develop the knowledge and skills
to focus on enduring and important content and to improve students’
learning.

Effective professional development experiences are driven by a well-
defined image of effective classroom learning and teaching. This
image includes, for example, a commitment to all children learning
mathematics and science, an emphasis on inquiry-based learning,
investigations, problem solving, and applications of knowledge, an
approach that emphasizes in-depth understanding of core concepts
and challenges students to construct new understandings and clear
means to measure meaningful achievement.

Effective professional development experiences provide opportunities
for teachers to build their content and pedagogical content knowledge
and skills and examine and reflect on practice critically. They help
teachers develop in-depth knowledge of their science or mathematics,
as well as pedagogical content knowledge (understanding how children
learn the content, listening to students’ ideas, posing questions,
recognizing misconceptions), and help in choosing and integrating
curriculum and learning experiences.

Effective professional development experiences are research based
and engage teachers as adult learners in the learning approaches
they will use with their students. For example, start where teachers are
and build from there; provide ample time for in-depth investigations,
collaborative work, and reflection; and connect explicitly with
teachers’ other professional development experiences and activities.
Effective professional development provides opportunities for teachers
to work with colleagues and other experts in learning communities to
continually enhance their practice. Continuous learning is a part of the
school norms and culture, teachers are rewarded and encouraged to take
risks and learn, and teachers learn together and share best practices.
Effective professional development experiences support teachers to
deepen their professional expertise throughout their career and serve
in leadership roles. For example, teachers serve as supporters of other
teachers, as agents of change, and as promoters of reform.

Effective professional development experiences provide links to other parts
of the education system. For example, professional development is integrated
with other district or school initiatives, district or state curriculum
frameworks, and assessments and has active supports within the community.
Effective professional development experiences are continuously
evaluated to ensure a positive impact on teacher effectiveness, student
learning, leadership, and the school community.
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These principles demonstrate how beliefs about professional development
have changed over the last four decades. In the early 1970s, professional
development was called inservice training; its goal was to bring outside
expertise to teachers to increase their knowledge, often about a discrete new
program or approach. Programs often used what were called “teacher proof™
materials that provided the simplistic “recipes” for learning. This was strictly
additive learning with little attention to engaging teachers in thinking or
changing underlying assumptions or building professional culture.
Professional developers were often called “trainers” and primarily used
lecture and sometimes demonstration of procedures as their learning tools.
Much of this has changed today, but there are still vestiges of the old
paradigm that prevail. More work is needed to shift away from such narrowly
focused professional development.

For example, more and more attention is being paid to providing profes-
sional development that is embedded into the regular structure of schools
through arrangements such as study groups, professional learning communi-
ties, and grade-level teams. There are many good reasons for schools to orga-
nize as ongoing learning communities. Research suggests such arrangements
can increase coherence, reduce isolation, develop teacher knowledge, and
establish systems that allow early intervention for students (Mundry & Stiles,
2009). Hord and Sommers (2008, p. 9) examined extensive literature on
learning communities and identified five overall attributes:

1. Shared Beliefs, Values, and Vision. The staff share an “unrelenting
attention to student learning success” (Hord & Sommers, 2008, p. 10).
They focus on learning—student learning as well as adult learning.

2. Shared and Supportive Leadership. The staff share in the decision
making and authority for taking action. Schools are clear about their
processes for decision making.

3. Collective Learning and Its Application. Staff are organized to learn
together and apply what they learn to their work with students.

4. Supportive Conditions. Schools make sure teachers have the
structure, including time, location, resources, leadership, and support,
to form a learning community and the interpersonal skills needed to
be open, honest, and caring contributors.

5. Shared Personal Practice. A hallmark of schools organized as
learning communities is that they bring educational practice out into
the public. Teachers observe and provide feedback to one another and
have a shared understanding of their approaches to education. They
continually make enhancements in practice.
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The important role of facilitators in contextualizing professional
development programs to optimize teacher learning is also gaining
recognition in the research literature (Remillard & Geist, 2002). A recent
report suggests that the knowledge, skills, and preparation of facilitators may
influence the quality of a professional development program more than the
roles of facilitators—that is, scientists, professors, or teacher leaders
(Banilower et al., 2006). There is also a growing recognition that the ways in
which teachers learn the content and curriculum that they will use in the
classroom need to differ from how they will teach it to students. This requires
going beyond simply doing the same lesson one would do with students with
the teachers. It requires adapting the material to meet conditions of adult
learning. Adult learners need to see the relevancy of something before they
learn it; they learn most effectively when new knowledge is presented in the
real contexts, and they need time to connect new ideas and skills to their
already diverse background (Knowles, Holton, & Swanson, 2000).
Facilitators of professional learning experiences for teachers must have
highly developed facilitation skills, knowledge of the content and how
teachers think about the content, and effective strategies for engaging
teachers with the content (Carroll & Mumme, 2007). They need to be able to
engage adult learners in activating their prior knowledge and setting goals for
their own learning and provide experiences that allow teachers to interact
with new information, resources, ideas, and phenomena. Similar to the need
for a learning cycle in the classroom, adult learning benefits from a
purposeful design with distinct stages of learning from invitation to learn (or
engagement) to experience to reflection and evaluation. Effective facilitators
also pay attention to creating the learning environment needed for teachers
by establishing group norms or ground rules that respect teachers as adults
and professionals, providing ample time for adult interaction and processing
of information in many different ways, drawing on multiple learning styles,
and providing time to both think and talk (Garmston & Wellman, 2009).

Many schools now see that ongoing teacher learning must become a per-
manent part of a school’s systems and structures to support continuous learn-
ing and professional growth (Sparks, 2002; Supovitz & Christman, 2003). To
sustain professional growth in a school, professional developers and school
leaders often integrate teacher career paths into their design of professional
development programs. More specifically, different professional develop-
ment strategies and goals may be needed depending on whether a teacher is
a novice teacher, an experienced teacher, or a master teacher. New, or novice,
teachers are often supported in their first three years’ of teaching through
induction or mentoring programs. Second-stage teachers, those in their
fourth through tenth years who are more experienced, are often engaged in
sustaining their learning through development as teacher leaders, mentors, or
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coaches. Recognizing the strengths, in addition to the needs, of teachers
based on their experience can influence the specific strategies that teachers
either participate in or are invited to facilitate and lead (Johnson & The
Project on the Next Generation of Teachers, 2007).

In addition, it is helpful for professional development designers to con-
sider how novice and expert teachers learn. For example, we know from
research that experts “notice features and meaningful patterns of informa-
tion; have a great deal of content knowledge that is organized, and their orga-
nization of information reflects a deep understanding of the subject matter;
and are able to retrieve important aspects of their knowledge with little addi-
tional effort” (Bransford et al., 1999, p. xiii). When selecting and combining
strategies to develop teacher expertise, it is helpful to consider a range of
opportunities that have certain features, including

e activities explicitly designed to develop science and mathematics
content knowledge with a deep understanding of the underlying
concepts and principles,

e opportunities to help teachers understand how students think about
and learn science and mathematics,

¢ new learning that is based on prior knowledge and learning,

¢ time and structures for collaboration and interactions with colleagues,

¢ reflection and analysis of learning, and

e ample opportunities for translating new learning into teaching
strategies (Stiles & Mundry, 2002, p. 150).

Understanding the research on how experts learn can also help designers
recognize that “even when experts and novices are in the same professional
development situation, their learning is different because of how they process
the experience” (Stiles & Mundry, 2002, p. 140). For example, when viewing
a video of classroom teaching, the novice might focus more on the way in
which the classroom is organized and the specific moves the teacher makes.
The expert, on the other hand, might focus more on what the students are doing
and saying and how the teacher responds to individual students’ understanding
of the content. For the professional development designer, knowing that
novices and experts will experience learning in different ways can influence
the design and how facilitators decide to group teachers for learning.

Designing professional development so that it promotes continuous
teacher and organizational learning requires ensuring that it fits with a
school’s vision and goals, that it is equitable for teachers and students, that it
builds the leadership and infrastructure needed, that it fits with the school
context, and that it gives teachers the range of experiences they need to learn.
The design framework presented in this book is aimed at guiding schools to
create such effective systems and structures for professional development.
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Professional developers can be guided by
the research and practice knowledge
about how effective change happens in
education settings (Evans, 1996; Fullan,
1991, 1993, 2001, 2007; Hall & Hord,
2006; Reeves, 2009). Change is both an
individual and an organizational
phenomenon, affecting each and every
educator, as well as the schools, districts,
universities, and other organizations to
which they belong. Principles that derive
from the knowledge base on change
include those shown in the box titled
“The Change Process.”
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The Change Process

Change is a process that takes time
and persistence.

At different stages in the change
process, individuals need different
kinds of support and assistance.
Change efforts are effective when the
change is clearly defined and
communicated, support and assis-
tance are available, and leaders and
policies support the change.

Most systems resist change.
Organizations engage in continuous
cycles of improvement when they

~

analyze data, set goals, take action,
assess their results, and make
adjustments.

All educational changes of value
require individuals to act in new ways
(demonstrated by new skills, behaviors,
or activities) and to think in new ways
(demonstrated by new beliefs, understandings, or ideas). The question of the
relationships between thoughts and actions is therefore important for pro-
fessional development. The conventional wisdom has been that changing
teacher beliefs should be the primary work of professional development, for
when one believes differently, new behaviors will follow. Research on
teacher change, however, indicates that changes in beliefs often come later
when teachers use a new practice and see the benefits to their students (Ball
& Cohen, 1999). Instead of being linear, changes in ideas and attitudes, and
actions and behaviors, occur in a mutually interactive process. On the one
hand, people’s current thoughts influence what choices they make and what
they attend to as they plan and carry out educational activities. On the other
hand, people’s reflections on these activities and their outcomes influence
their thoughts about educational matters. Change in attitudes and behaviors
is iterative; well-conceived professional learning experiences address
both, knowing that change in one brings about and then reinforces change
in the other.

A study of sites engaged in mathematics or science reform found that
when the intervention was focused primarily on changing teachers’ philoso-
phy and beliefs, changes in actual practice and use of new curriculum were
disappointing. Likewise, in sites where the intervention focused only on how
to use new curriculum to the exclusion of developing new philosophy and
beliefs needed to embrace new curriculum, the desired changes were
not achieved. Only in sites where the professional development provided a

-
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balance between pragmatic application and development of new philosophy
did the use of new curriculum take root (Mundry & Loucks-Horsley, 1999).

Fundamental beliefs are formed over time through active engagement
with ideas, understandings, and real-life experiences. This explains why
many teachers find it difficult to change how they teach. For example, many
teachers learned mathematics or science in ways that are very different from
those reflected in the national science and mathematics standards, and they
learned by memorizing information and others’ explanations through a trans-
mission model. These experiences served as powerful models for their own
teaching and created a script that they followed in their own teaching (Stigler
& Hiebert, 1999). Deep change occurs only when beliefs are restructured
through new understandings and experimentation with new behaviors.

Effective professional development experiences are designed to help
teachers build new understandings of teaching and learning and try the teach-
ing strategies that help students learn in new ways. They guide teachers to
construct knowledge in the same ways as do effective learning experiences for
students. Yet it is surprising to note how often the principle of constructivism
is conveyed to teachers in the context of how they should help their students
learn, without its being the basis for how they learn themselves (e.g., there are
still too many lectures on, as opposed to experience in, constructivism in pro-
fessional development programs). Experiencing learning in ways that hold to
constructivist principles is the only way for teachers to understand deeply why
it is important for their students to learn in this way and for them to break their
old models of teaching (Little, 1993; Loucks-Horsley et al., 1990).

It should come as no surprise, then, that when change occurs, it does not
happen in one step, but is progressive. Studies of individuals who change
their practice over time report that individuals go through stages in how they
feel about the change and how knowledgeable and sophisticated they are in
using it. The questions that people ask evolve from early questions that are
more self-oriented (What is it? How will it affect me?) to questions that are
more task-oriented (How do I do it? How can I use these materials effec-
tively? How can I organize myself? Why is it taking so much time?) to ques-
tions focused on impact (Is this change working for my students? Is there
something that will work even better?) (Hall & Hord, 2006).

Professional development initiatives that are designed with the change
process in mind have distinct characteristics (Fullan, 1991, 2007; Hall &
Hord, 2006; Loucks-Horsley & Stiegelbauer, 1991; Sparks, 2002). First, they
are informed by the ongoing monitoring of the concerns, questions, teaching
contexts, and needs of teachers and focus interventions and support on what
is learned. Second, they pay attention to implementation for several years in
order for teachers to progress from an early focus on management to a later
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focus on measuring student learning. Tied to this is the way they create real-
istic expectations in the system. It can take three to five years for teachers to
fully implement a new practice or program, and therefore, expecting student
achievement to change in a short period of time is unrealistic. Yet clear
expectations for student learning should be established from the beginning
and data collected to assess student growth over this time. Third, once
changes in teachers’ practice become routine, other demands on their time
may distract them from focusing on student learning. Effective professional
development designs anticipate this and build in opportunities for organiza-
tional priority setting and ongoing monitoring of student learning (Loucks-
Horsley, 1995; Sparks, 2002).

Although a major focus of change initiatives is on the individuals chang-
ing, professional development can succeed only with simultaneous attention to
changing the system within which teachers and other educators work. In the
earlier wave of mathematics and science reform, impact studies reported the
disturbing finding that many teachers who had experienced exemplary profes-
sional development returned to their schools to find no support for the kinds
of changes they wanted to make and, therefore, no change ultimately occurred.
Education and businesses alike have learned a great deal from similar experi-
ences over the past two decades, and what has emerged is new attention to the
structures in the system that support or block innovation and change. In orga-
nizations, five factors contribute to successful change efforts: leadership,
effective communication, a tight alignment of people and organizational goals,
adequate training and funding, and a clear definition of the compelling reasons
for change (Kotter, 1996). As discussed in Chapter 3, the school leaders must
be involved in the design of professional development so that there is coher-
ence among the many different initiatives and priorities in a school. Ideally,
leaders will work with the professional developers and the teachers to clearly
define what will change and what will stay the same. Rather than layer new
practices on top of old, leaders thoughtfully consider what practices teachers
should abandon to make way for new approaches (Reeves, 2009). They will
document both what practices are expected in the classroom and what support
and development teachers will have to make the necessary changes.

Change cannot happen in isolation—it must be a coherent part of the
strategic direction of the school or district (Sparks, 2002). With organiza-
tional change, the unit of change is the system and not the individual. A
major premise of systems thinking is that the behavior of individuals in sys-
tems is dictated by underlying structures in organizations such as incentive
systems, culture, and rules. Individuals are not to blame for breakdowns in
the system caused by the system itself (Patterson, 1993; Senge, 1990).
Effective change thus requires the organization to strive for continuous learning
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and to adopt new approaches and strategies quickly in response to new needs
in the system. Educators at all levels are seeing the need to pay attention to
“systemic change” by aligning components of the system, strengthening the
relationship of the components to one another, and focusing their efforts on
high standards for student learning. Professional development is viewed as a
critical component of reform, one that must be linked to those same clear
goals for students, as well as assessment, preservice teacher education,
school leadership, and resources and staffing (NCTAF, 1996).

The knowledge base discussed in this chapter provides important guid-
ance for the design of effective professional development experiences. It
encourages professional developers to know the knowledge base on the rel-
evant areas affecting professional development and to embed this knowledge
into the visions and designs for teacher learning in science and mathematics.



Context Factors
Influencing Professional
Development

Figure 3.1 Context Factors Influencing Professional Development

Context
Analyze
Student
Learning &
Other Data
e Students and Their Learning Needs e Leadership
e Teachers and Their Learning Needs o National, State, and Local Policies
e Curriculum, Instruction, Assessment ¢ Available Resources
Practices, and the Learning Environment ¢ Families and Communities
e Organizational Culture and Professional
Learning Communities
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A group of teachers from a large urban center’s archdiocese schools
attended a two-day professional development session on peer
coaching. They were excited about the peer-coaching session, but when it
came time to attend a follow-up meeting, most admitted they had not tried
peer coaching at all. In talking with the teachers, the staff development
coordinator discovered that several barriers were at play. School schedules
made it extremely difficult for teachers to be released from their classrooms
for observations and pre- and post-conferences. Teachers had high anxiety
about being observed by other teachers. School leaders were not clear about
the purposes or benefits of peer coaching or their role in supporting it. An
organizational culture, with strong norms of risk taking and collegiality, had
not been established. Even though the program itself was a fine one, the
context provided insurmountable obstacles to its implementation. Peer
coaching was dead in the water.

This example highlights the systemic nature of professional develop-
ment. It is important to keep in mind that professional learning occurs within
people who have extensive experience and who live and work in unique con-
texts that can either thwart or support professional development (Blank, de
las Alas, & Smith, 2008; Guskey, 2000; Sparks, 1996). In the example above,
the strategy, peer coaching, and the larger organizational context were mis-
matched, and the program never got off the ground. Context is one reason
why a program that is a great success in one place may fail in another.
Richard DuFour (2001) writes, “In the right school context, even flawed pro-
fessional development activities (such as the much maligned single-session
workshop) can serve as a catalyst for professional growth. Conversely, in the
wrong school context, even programs with solid content and training strate-
gies are unlikely to be effective” (p. 14). Effective professional development
is tailored to fit into the unique, local context in which teachers teach and
students learn. Often the context itself must be adapted for the professional
development to be implemented successfully.

Professional developers collect information and get to know the con-
texts of the schools and districts where they work to guide them in design-
ing professional development that is appropriate and realistic and can thrive
in and strengthen the systems in which they work. They do what business
leader Max DePree (1989) calls the “first responsibility of leaders”—to
define and assess their current reality (p. 11). In their synthesis of research
on school leadership, Marzano, Waters, and McNulty (2005) identified “sit-
uational awareness” as the responsibility of principals most highly corre-
lated with student achievement (p. 20). Effective school leaders use their
keen awareness of the details and undercurrents in the school to address cur-
rent and potential problems. In the same way, professional developers use
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situational awareness to scan their environment, developing awareness of
current practice and culture, anticipating problems, accurately predicting
what will support or undermine their efforts, and designing professional
development that will work in the context.

This chapter introduces eight context factors that need careful consider-
ation as one designs professional development. They are (1) students and
their learning needs; (2) teachers and their learning needs; (3) curriculum,
instruction, assessment practices, and the learning environment; (4) organi-
zational culture and professional learning communities; (5) leadership;
(6) national, state, and local policies; (7) available resources; and (8) families
and the community (see Figure 3.1).

For each of these factors, we discuss

e its importance in shaping professional development,

e cxamples of how to tailor professional development to address that
context factor,

o tips for considering each factor as you plan, and

e questions to help you investigate the factor in your own context.

Resources, including data-analysis tools and processes, survey instru-
ments, rubrics, and observation protocols, are provided at the end of this
chapter for investigating these factors in your own schools and districts.

Professional developers use information about their context throughout
the design process. In the planning stage, they use data about student and
teacher learning as the basis for setting program goals. They also look
broadly at their school or district as a system to consider what factors might
support or constrain their efforts, such as the organizational culture, leader-
ship, or local, state, and national policies. From their analysis of the context,
professional development designers may set goals for the organization, as
well as for professional learning, such as strengthening leadership, enhanc-
ing opportunities for collegial work, or creating learning communities. In
some cases, a particular constraint in the context will need to be addressed
before implementing the professional development program to increase the
likelihood of achieving the desired impact. For example, if there is not ade-
quate time for professional development, that roadblock will need to be
addressed before launching the program so that resources are not squan-
dered. During implementation, it is important to continue to scan the context,
noticing and responding to changes and attending to new conditions or con-
straints that may arise. For example, you may be alerted to the need to
increase family and community engagement when you learn that there are
misconceptions in the community about why teachers are participating
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in professional development, or you may find a greater need to focus on
building teachers’ leadership skills as the program is implemented, so the
teachers can play a larger role in the next phase of the program. As profes-
sional development progresses, the designers pay attention to the evaluation
data showing what impact the program is having on the context, especially
on teacher and student learning, organizational culture, and leadership.
Through reflection and revision these data inform the next round of planning
and goal setting.

It is difficult to draw sharp lines between context factors and the other
inputs into designing professional development. For example, the discussion
of the input knowledge and beliefs reinforces how important contextual fac-
tors such as professional culture, leadership, systemic support, and time are
to providing powerful teacher learning. Contextual factors of time, profes-
sional culture, and public support are also reflected in the section on critical
issues, which regardless of the particularities of local context will need to be
addressed successfully. The reader will find that these important inputs are
revisited many times in this book just as good designers reassess them often
in their work. The intent of considering contextual factors is to consciously
guide professional developers to choose teacher learning approaches that are
well matched to the context (i.e., approaches that both address the needs of
the context and fit into or help change the culture as needed) and to use con-
text data to fine-tune their designs to the needs and realities of their schools.
Below we discuss each of the context factors, starting with one that is at the
very core of all professional development planning.

STUDENTS AND THEIR LEARNING NEEDS

Effective professional development is
designed to help teachers meet the specific
needs of real students in real classrooms.

—Thomas B. Corcoran, 2007, p. 5

The eighth-grade team analyzed their assessments results in mathematics, indicator by
indicator. The data were clear. Many students were struggling with three areas in the
state standards: (1) applying algebra to measure angles formed by or contained in
parallel lines cut by a transversal and by intersecting lines, (2) adding and subtracting
polynomials (integer coefficients); and (3) multiplying a binomial by a monomial or
a binomial (integer coefficients). They also were dismayed to see that large numbers
of their English language learners were underperforming in these and other math
standard areas. Using this context data about students and their learning needs, the
mathematics coaches and teachers identified areas where they thought they needed
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to improve teaching of lessons. In response, the mathematics coaches worked with the
eighth-grade teachers using lesson study to develop a series of lessons targeted to the
areas of low performance. The teachers examined research on teaching the math
concepts and on scaffolding learning for English language learners. They worked
together to revise their lessons to better reflect the research. The group observed a few
teachers teaching the revised lessons. They then debriefed and refined the lessons
again. Next, all teachers taught the lessons to their own students. They gathered
formative assessment data as they were teaching. They examined student work
gathered from teaching the revised lessons, evaluated the effectiveness of the lessons
in enhancing students’ learning, and identified aspects of the lesson in need of further
refinement. They came together again to reflect on the changes they had made to
instruction and why they needed those changes and to plan how to use what they
learned to continue to improve learning in mathematics.

One of the most important context factors to consider when designing pro-
fessional development is student learning. Designers need to engage teachers
in considering the questions, “Who are our students?” “How well are we serv-
ing them?” “What are the implications for teacher learning?” The vignette
above illustrates the alignment between student learning results and profes-
sional development planning. In the example, the mathematics coaches started
by engaging the eighth-grade teachers in analyzing student learning data to
identify areas where instruction might need to be enhanced. The data provided
a clear focus for the professional development—improving students’ mastery of
the indicators on which they performed poorly. The professional development
strategy chosen, lesson study, was targeted to improve the teaching of mathe-
matics lessons in the areas where student knowledge was weakest and to
address needs of a special student population. Goals for the teachers’ learning
connected directly with the student learning goals: teachers were learning how
to design research-based lessons, trying out and reflecting on new instructional
approaches, and using formative assessment to address the student learning
goal. Student learning data were used before, during, and after the professional
development, and teachers were actively engaged in that analysis.

Understanding students and their learning needs is at the heart of pro-
fessional development design. It is the key to establishing and sustaining a
clear focus on student learning goals. According to Tom Guskey (2000), “Of
all the variables related to effective professional development, goal clarity is
perhaps the most important. It is essential that we be explicit about the goals
of professional development, especially in terms of the classroom or school
practices that we hope to see implemented and the results that we would like
to attain in terms of students” (p. 17).

The professional development design process begins with a commitment
to a vision for students and a set of desired outcomes or standards. The next
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step is to analyze student learning results to uncover gaps between the
desired learning results and the current reality. The gaps uncovered in this
analysis inform the specific student learning goals for the professional devel-
opment program. For example, the goal may be focused on improving
student learning in physical science, K—12, or in algebraic thinking in the
upper elementary and middle schools. Or it may be more narrowly focused
on improving understanding of a particular topic or standard within a grade
or a school. Goals based on analysis of student learning needs not only give
coherence and focus to the plan, but they set the stage for ongoing monitor-
ing and evaluation, which rely on clear targets. Highlighting the link between
initial assessment of student learning and professional development design,
Fishman and his colleagues researched a professional development model
focused on wide-scale science curriculum implementation in a large urban
district (Fishman, Marx, Best, & Tal, 2003). The process began with analy-
sis of standards documents and evidence of current status of student perfor-
mance based on artifacts, classroom behaviors, and pre- and posttests.
Professional development was then designed to help teachers acquire the
knowledge they needed to enact the curriculum units, particularly in those
areas where student performance was weak. Researchers then evaluated the
professional development based on teacher reflection, classroom observa-
tion, and student performance. When student learning results indicated that
students were having difficulty with a particular part of the curriculum, such
as map-reading skills, professional development was redesigned to help
teachers focus on areas of student difficulty. Fishman and his colleagues doc-
umented teachers using new strategies learned in the redesigned professional
development and the results they had on student learning.

In addition to targeting a specific content area or set of standards upon
which to focus improvement, analysis of student learning data serves other
purposes. When analyzed by demographic factors—by race or ethnicity, eco-
nomic, language, special education status, gender, and mobility—the data
bring to light inequities in how student groups are being served. Underlying

achievement gaps are disparities in edu-

cational opportunities, resource alloca-

. - . )
Tips for Aligning Professional tion, and discipline based on race and
Development With Students and economic status (Betts, Rueben, &

Their Learning Needs

e Coordinate your professional develop-
ment with school-improvement planning.

Danenberg, 2000; Darling-Hammond,
2004; National Center for Education
Statistics, 2001; Oakes, 1990, 2005;

e Establish clear goals for professional Oakes & Saunders, 2002). A primary pur-

development based on priorities for
student learning.

-

pose of professional development is to
bring about the organizational and indi-
vidual changes that will result in more
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culturally proficient practices in schools
and classrooms. These practices include a
broad set of teaching strategies for work-
ing with diverse student groups as well as
ongoing examination of deeply held cul-
tural assumptions that shape practice
(Banks et al., 2005; Nuri Robins, Lindsey,
Lindsey, & Terrell, 2006). Student learn-
ing data—disaggregated by relevant
demographic groups—provide a window
into how inequities manifest in your own
context and a rallying cry for professional
development aimed at eradicating them.
In additional to achievement data—
formative, summative, and disaggregated
by student-demographic groups—other
data about students’ learning needs,
including surveys about their percep-
tions, interviews, examination of student
work, and course-taking patterns provide
a fuller picture of students and how well
they are being served. Such data inform
professional development plans. For
example, the J. Eric Johnson Community
School near Dallas, Texas, collected data
about student engagement, which were
shared widely with teachers. Their
reflection stimulated teachers to make
changes in practice to improve student
engagement in the classroom (Minnett,
Murphy, Nobles, & Taylor, 2008).
Frequent and in-depth data analysis is
not just a professional development plan-
ning tool. It is professional development
in itself—giving teachers insights into
standards, content, and students’ thinking;
fueling continuous improvement
instruction; and keeping professional
learning communities riveted on results.
Table 3.1 suggests questions to consider
about students and their learning needs as
you design professional development.

in
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Do not choose a program or strat-
egy unless you are clear how it
addresses your schools' student
learning needs.

Do the “nest test,” making sure that
professional and organizational devel-
opment goals are connected directly
with student learning goals.

Keep student learning data or
goals for improving learning promi-
nently displayed when you meet for
professional learning activities and
in other locations, such as the fac-
ulty room, as a constant reminder
of the student learning goals you
are pursuing.

If your school lacks capacity in analyz-
ing student learning results, set a pro-
fessional development goal to increase
teachers' capacity to analyze and use
data to improve their teaching.

Make sure your data are disaggre-
gated so that you can identify unique
needs and patterns across all student
populations. Disaggregate student-
achievement data, course-taking pat-
terns, resource allocations, special
program assignments, and other fac-
tors by race, cultural background,
gender, poverty, and disability to
bring equity issues to the forefront.
Document which students are being
taught by uncredentialed teachers or
teachers teaching out of their subject
area. Prioritize these teachers to par-
ticipate in professional development
and course work.

Frequently monitor student learning
through  benchmark assessments
aligned with curriculum and standards,
and use results to consider what new
professional learning may be needed.
Support teachers' use of ongoing for-
mative assessments and establish
mechanisms for teachers to work
together to examine student work and
thinking.
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Table 3.1 Students and Their Learning Needs: Questions to Consider

Questions to Consider

1. Who are our students? What are their cultural backgrounds? Learning styles?
2. What standards are in place for student learning?

3. How are students performing in relation to standards? What particular
concepts, skills, and dispositions are students learning well or not learning well?

4. What gaps in achievement—by race, socioeconomic status, language status,
educational status, and gender—exist among students?

5. What are the top priority goals for improving student learning and closing
achievement gaps?

6. How is student learning monitored on a regular basis? To what extent are
formative assessments guiding teachers to improve instruction and students to
improve their learning?

TEACHERS AND THEIR LEARNING NEEDS

Of all the things that are important to having
good schools, nothing is as important as the
teacher and what that person knows,
believes, and can do. . . . Teacher effects
dwarf all others on student learning.

—Jon Saphier (Saphier, Haley-Speca,
& Gower, 2008, p. v)

Once student learning goals are clearly established based on analysis of
student learning and other data, the next context factor to explore is teachers
and their learning needs. The driving question designers ask now is “If
students are going to meet the learning goals we have established, what new
knowledge, practices and beliefs do teachers need, and how will they
acquire them?”

Decades of research leave little doubt that what teachers know and do
exerts the biggest influence on what students learn. “The most direct route to
improving mathematics and science achievement for all students is better
mathematics and science teaching,” concluded The National Commission on
Mathematics and Science Teaching for the 21st Century (2000, p. 7). Researchers
have linked teacher content knowledge in mathematics and science with
higher student performance in these disciplines (Darling-Hammond, 2000;
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Goldhaber & Brewer, 2000). There is also strong evidence that teacher
knowledge of pedagogical content and generic pedagogy as well as their
beliefs and dispositions about teaching, learning, and students have an effect
on student learning (Blank et al., 2008; Mendro & Bembry, 2000; Muijs &
Reynolds, 2001; Sanders & Rivers, 1996).

Cohen, Raudenbush, and Ball (2003) describe three relationships as
the focal point for professional learning that supports students’ learning:
(1) teacher understanding of the subject domains, (2) teachers’ grasp of
student thinking, and (3) teachers’ understanding of and responsiveness to
the students they teach. Bransford, Darling-Hammond, and LePage
(2005) frame the domains of teacher learning as (1) knowledge of learn-
ers and their development, (2) knowledge of subject matter and curricu-
lum goals, and (3) knowledge of teaching. Professional developers look
for the levers for improving student learning within these domains of
teacher knowledge.

Taking stock of who the teachers in your setting are and what they
need to learn is as important to professional development design as
knowledge of students and their learning needs in the classroom. It lays
the groundwork for setting realistic and meaningful goals tied to student
learning goals that are grounded in what teachers actually need to know to
improve their teaching. It allows for designs to be differentiated to meet
the needs of a diversity of teachers—from the most experienced to the
most novice—who need different learning at different times delivered in
different ways. Knowing what teachers know and what they want to learn
also enables professional developers to build on teachers’ prior knowledge
respectfully, uncover common naive ideas, and adjust the program as spe-
cific concerns arise. As in the classroom, assessment of teachers and their
needs shapes initial goals and strategies as well as ongoing adjustments in
professional development.

Increasingly, professional development programs are collecting informa-
tion on what content and pedagogical content knowledge teachers have and
how they are changing their practices over time to inform professional devel-
opment planning. Several teacher surveys, such as the Learning Mathematics
for Teaching, Assessing Teacher Learning About Science Teaching,
Diagnostic Teacher Assessments in Mathematics and Science, and
Misconception-Oriented Standards-Based Assessment Resource for
Teachers, are being used to provide teachers with feedback on the knowl-
edge needed for teaching. (For more information on these surveys, see
“Resources for Investigating Context” at the end of this chapter.) Other tools
focus on helping to guide the change process and see how well teachers are
implementing changes. For example, in Madison, Wisconsin, district leaders
used the Stages of Concern (SoC) Questionnaire from the Concerns-Based
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Adoption Model (Hall & Hord, 2006) to guide the design of districtwide
professional development in support of standards-based instruction. The
questionnaire revealed that many teachers had a superficial awareness of
standards-based instruction or even disagreed with it. “We fundamentally
changed the way we went about allocating resources,” reported Lisa Wachtel,
executive director of Teaching and Learning in the Madison Metropolitan
School District (personal communication, September 2008).

The district developed a differentiated professional development
program to respond to teachers’ range of concerns. They prepared DVD-
and Web-based professional development materials, guiding questions, and
facilitator guides aligned with the specific concerns that surfaced in the
questionnaire. At the same time, they developed a cadre of teacher leaders
in each of the content areas who could facilitate study groups with teachers,
targeting their specific concerns. For some teachers, what were needed were
sessions focused on “unpacking” and getting a deeper understanding of
standards. For others, who did not agree with the stance of standards-based
instruction, reflective dialogue about beliefs about students and their ability
to achieve standards was provided. By making use of a continuous flow of
information about teachers and the concerns among teachers, teacher
leaders, and district leaders, the district has been able to deepen the imple-

mentation of standards-based instruction

Tips for Considering Teachers
and Their Learning Needs

in Professional Development
Design

o Set explicit teacher learning goals tied

\ and report cards. “Standards-based edu-
cation is shifting away from downtown
initiatives; it is becoming more of a
building-based initiative carried out
through teacher leaders, and becoming
increasingly evident in the classroom,”

to student learning goals.

Assess teacher learning before and
during professional development.

Use tools such as validated knowl-
edge surveys and questionnaires such
as from the Concerns-Based Adoption
Model to gain insight into what
teachers know and think.

Look for evidence that teachers are
applying their learning in the classroom.
Provide opportunities for teachers to
talk with one another about their
goals for students and their beliefs
about learning.

Wachtel (personal communication,
September 2008) reported.

Sometimes taking into considera-
tion teacher learning needs happens “in
the moment.” Remillard and Geist
(2002) describe how mathematics pro-
fessional developers supported teacher
learning through “openings in the cur-
riculum” (p. 7). The curriculum in their
research was Developing Mathematical
Ideas, a program for elementary teach-
ers to examine key ideas in mathemat-
ics and student thinking through
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teacher-developed cases of students’ mathematical thinking, group dis-
cussions, and immersion in mathematics. “Openings in the curriculum”
refer to “unanticipated and at times awkward points in the conversation
through which facilitators had to navigate” (p. 13) in response to peda-
gogical or mathematical issues that arose during the sessions. While chal-
lenging for the facilitator, these openings provided rich opportunities to
foster learning based on the actual questions, challenges, observations, or
actions of participating teachers.

As designers consider the contextual issue of teachers and their learning
needs, it is helpful to explore the questions listed in Table 3.2.

Table 3.2 Teachers and Their Learning Needs: Questions to Consider

Questions to Consider

1. Who are the teachers (demographics, years of experience, cultural background)?

2. How well prepared are teachers to teach challenging science and mathematics content
(course work, credentials, professional development experiences, perceptions)?
What percentage are teaching subjects for which they are not certified?

3. How are new teachers inducted and supported?
4. What goals do teachers have for their learning?

5. What are teachers’ beliefs, perceptions, and concerns related to the
professional development? To mathematics and science improvement based on
research and standards?

6. What are teachers’ strengths in mathematics and science content and
pedagogy? What specific content knowledge and pedagogical skills do
teachers need if students are to achieve the desired learning goals?

7. What specific goals is the professional development program targeting for
teachers? What will they learn, and how will they apply their learning in the
classroom?

8. What is the current capacity of teachers and administrators to use student
learning and other data effectively?

9. What has been teachers’ experiences implementing new practices in the
classroom and with past professional development? What are their
expectations for professional learning?
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CURRICULUM, INSTRUCTION, ASSESSMENT
PRACTICES, AND THE LEARNING ENVIRONMENT

The educational core—curriculum,
instruction, assessment and professional
development—is where our time, money,
and effort should be focused.

—Rodger W. Bybee, 2006, p. 159

If professional development is going to improve mathematics and science
learning, then it must address the “educational core” and improve class-
room practice. However, helping teachers make the leap from learning
something new to implementing it in the classroom is one of the biggest
challenges professional developers face. As Tom Guskey (2000) puts it, “If
there is one thing on which both behaviorists and cognitivists agree, it is
that no one expects new learning to transfer immediately into more effec-
tive practice” (p. 180). Designing quality professional development
involves paying thoughtful attention to teachers’ concerns, providing
coaching in the classroom and requisite instructional materials and suffi-
cient time for job-embedded learning, and engaging in ongoing problem
solving and support so that transfer can take place (Hall & Hord, 2001;
Joyce & Showers, 1988; Loucks-Horsley & Stiegelbauer, 1991; Wei et al.,
2009; Weiss & Pasley, 2009).

To meet this challenge, professional developers assess the current state
of mathematics and science classroom practice—the curriculum, instruc-
tion, and assessment practices and learning environments. Knowledge of
current classroom practices guides them in setting appropriate and realistic
goals for professional development and later in monitoring and evaluating
its impact. It helps them identify and plan to address the obstacles teachers
will face. It gives them data to differentiate professional development goals
and approaches based on what different teachers need. For example, if
beginning teachers are preoccupied with classroom management, they will
need additional support in how to manage student groups and materials in
an inquiry-based science program before they can successfully engage
students in investigations. Teachers with more experience implementing
inquiry-based approaches may need professional development that is
focused on helping them to examine student work to hone their instruction
and assess how well the curriculum is working. When professional devel-
opers keep their fingers on the pulse of practice, they can match content and
delivery to the next challenge teachers face.
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As discussed in Chapter 2, the compendium How Students Learn. History,
Mathematics, and Science in the Classroom describes four key elements of
effective classroom environments, which draw on principles of learning and
serve as lenses through which professional developers can examine teaching
practice (Donovan & Bransford, 2005). The first, the learner-centered envi-
ronment, encourages attention to students’ ideas, knowledge, skills, and atti-
tudes as the foundation upon which new knowledge builds. Second is the
knowledge-centered environment, which focuses on what is to be taught (cur-
riculum), why it is taught (understanding), and what mastery looks like.
Related to the first two is the third, the assessment-centered environment, in
which ongoing formative assessments, designed to make student thinking vis-
ible, guide students and teachers in their learning. The fourth is a community-
centered environment in which norms of risk taking, questioning, and respect
shape the culture of the classroom. In assessing the current context, profes-
sional developers seek to determine the extent to which these four essential
environments exist in the schools’ classrooms, and if they are not present, set
goals to put them in place. As they do so, it is important to ask whether each
and every student, regardless of racial, economic, or educational status, has
access to the best possible learning environments.

How do professional developers gather information about these dimen-
sions of classroom practice and assess teachers’ use of new knowledge and
skills? Thomas Guskey (2000), in his book FEvaluating Professional
Development, suggests the following methods:

Direct observation
Teacher interviews or conferencing

Supervisor interviews or conferencing
Student interviews or conferencing
Questionnaires

Focus groups

Implementation logs and reflective journals
e Participant portfolios (p. 202)

Over the past several years, a variety of tools have been developed to
assess classroom practice, monitor changes, and evaluate the impact of
reform on curriculum, instruction, and assessment practices and learning
environments, including surveys and observation protocols. (See “Resources
for Investigating Context” at the end of this chapter.) When observing class-
rooms, it is important that those observing have trained “eyes” so that they
know what to look for and how to accurately interpret what they are seeing.
For example, the Lenses on Learning program provides an in-depth, video-based
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Tips for Considering Curriculum,
Instruction, Assessment Practices,
and Learning Environments in
Professional Development Design

Build classroom coaching and obser-
vation into the professional develop-
ment program so you are gathering
data about practice at the same time
you are supporting teachers.

Provide professional development for
principals so they are prepared to
observe for the classroom practices
the professional development intends
teachers to implement. Help princi-
pals develop mechanisms to offer
growth-oriented feedback rather than
debilitating criticism.

Be aware of the limitations of quick
walkthroughs and checklist observa-
tions, which can create incomplete
impressions about classroom practices.
All walkthroughs should be guided by
clearly defined protocols that have
growth-oriented debriefings to help
teachers strengthen their teaching.
Communicate with principals, coaches,
and other instructional leaders about
what they are seeing in their classroom
observations.

Develop and discuss clear goals for
improving practice with teachers, and
share clear examples of how the new
practices should be implemented in
the classroom.

Do not underestimate what it takes to
change classroom practice. Build
ongoing support for teachers and
monitoring of how they are doing.
Develop a description or profile of
what effective classroom practice
looks like. See, for example, Innovation
Configurations (Hall & Hord, 2006)
that can be used to clearly articulate
what classroom  practices are
intended.

professional development program for
educational leaders on how to observe
standards-based elementary mathematics
classrooms (Grant et al., 2002). Many
school districts are also using their own
protocols for classroom observation to
identify how well teachers implement
desired instructional practices. Mathe-
matics and science coaches often observe
and provide help and feedback for teach-
ers. Assessing the curriculum, instruc-
tion, and assessment practices requires
that professional developers get into
classrooms to gather direct evidence of
teacher practice and use the information
to inform plans for teacher learning.
Monitoring classroom practice is
especially important as programs are
underway to uncover whether change in
practice is occurring, what variations in
the intended practice are being imple-
menting, and what is needed next. For
example, the Katz Elementary School in
Las Vegas, Nevada, adopted a National
Science Foundation funded mathematics
curriculum that emphasized nonroutine
problem solving. A few years later,
teachers on the school data team were
surprised to uncover in their data analy-
sis that many students were struggling
with problem solving. This led the team
to collaborate with the principal in sur-
veying teachers and observing class-
rooms to assess the implementation of
the curriculum. When they discovered
that the curriculum was not being imple-
mented consistently, they designed pro-
fessional development strategies to help
teachers, including vertical teaming,
workshops targeted to curriculum units,
and development of common rubrics and
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weekly assessments for mathematics
problem solving (Love et al., 2008).

As the above example illustrates,
ongoing monitoring of curriculum,
instruction, assessment, and the learning
environment is key to bridging the gap
between professional development and
the classroom practice. Table 3.3 lists
questions to guide investigation of cur-
riculum, instruction, and assessment
practices and learning environments as
you design professional development.
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e Initiate the professional development
program by collecting baseline
data using the same tools you will
use to evaluate the impact of pro-
fessional development in classroom
practice.

e Take advantage of quick hallway
chats, team and faculty meetings, and
meetings with teacher leaders and
building-based coaches to learn what
is happening in classrooms.

~

Table 3.3 Curriculum, Instruction, Assessment Practices, and the

Learning Environment: Questions to Consider

Questions to Consider

. To what extent is the curriculum clearly defined and aligned with standards?
Is the written curriculum implemented as intended? How are the specific
content areas you hope to improve addressed in the written and taught
curriculum? To what extent is the curriculum focused, rigorous, and coherent?

. To what extent do some students (e.g., those living in poverty, students of
color, second language learners, special needs students, and girls) have less
opportunity to learn a rigorous curriculum than others? Is tracking practiced?
Who is taking advanced placement (AP) courses?

. To what extent are students in science classes involved in active, hands-on
learning approaches? Are some groups of students receiving more of this type
of instruction than others?

. To what extent are students in mathematics classes engaged in problem
solving and reasoning skills and learning how to apply knowledge to novel
problems? Are some groups of students receiving more of this kind of instruction
than others?

. What methods of student assessment are used in class, and are the strategies
consistent with goals of learning in content standards? Are varied assessment
strategies being used more with some student groups than others?

. Is the learning environment respectful of students and their diversity and
conducive to all students’ active participation and collaboration?
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ORGANIZATIONAL CULTURE AND PROFESSIONAL
LEARNING COMMUNITIES

Today the most promising context for
continuous professional learning is the
professional learning community.

—Shirley Hord, 2008, p. 10

The concept of schools organized as professional learning communities has
caught fire in the last decade, and for good reason (Mundry & Stiles, 2009).
A growing body of research has found that when schools function as
professional learning communities, establish clear goals, measure student
learning regularly, work collaboratively to support learning, and intervene
when students fail to learn, students learn (Berry, Johnson, & Montgomery,
2005; Bolam, McMahon, Stoll, Thomas, & Wallace, 2005; Louis & Marks,
1998; Phillips, 2003; Strahan, 2003; Supovitz, 2002; Supovitz & Christman,
2003). This research underscores why it is important to consider
organizational culture as an important factor as you plan professional
development. Professional learning communities (PLCs) by their definition
are focused on learning whatever is needed to enhance practice and student
learning. PLCs thrive in a collaborative culture, which provides a nurturing
environment for professional learning (Eaker & Keating, 2008; Hord &
Sommers, 2008). At the same time, professional development that is
collaborative, focused on student learning, and closely linked to classroom
practice, strengthens the collaborative culture. Because school culture and
professional development enjoy a symbiotic relationship, professional
developers focus on both. As Hord and Boyd (1995) explain, “Attending to
this aspect of context (culture), assessing its strengths and weaknesses and
planning accordingly, can yield a rich harvest for both professional and
organizational development” (p. 10).

In order for professional learning communities to take hold, profound
changes in school culture must occur. Eaker and Keating (2008) define cul-
ture as the “assumptions, beliefs, expectations, and habits that constitute the
norm for those working in it” (p. 15). They argue that professional learning
communities rest on at least three major cultural shifts. The first is a shift in
purpose from a focus on teaching to a focus on learning, a “seismic” change,
in their words, that has ripple effects throughout a school (p. 15). The second
is a shift in the work of teachers from isolation to collaboration. The third is
a shift in focus from inputs to outcomes, where evidence of student learning
drives improvements in professional practice. A central goal of professional
development is to help bring about these shifts.
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Anchored in these cultural shifts, robust professional learning commu-
nities share a set of defining characteristics. Hord and Sommers (2008) iden-
tify the following features:

e Shared values and vision

e Shared and supportive leadership: administrators and faculty hold
shared power and authority for making decisions

e Collective learning and its applications

¢ Supportive conditions for the maintenance of the community, such as
time and a place to meet, resources and policies that support collabo-
ration, and relational factors such as openness and truth telling

e Shared personal practice (p. 9)

Kruse and Louis (2009) identify four similar principles of professional
learning communities: “(1) Focusing on values and norms that you hold in
common: What is important to us? (2) Reflective discussion: How can we
embody what we value in our work? (3) Shared practice: What is hard for us
to do? Can we help each other? (4) Collective responsibility: We all own the
effectiveness of this school” (p. 64). Other characteristics cited in the
research literature are mutual trust, inclusive schoolwide membership, and
networks and partnerships external to the school (Stoll, Bolam, McMahon,
Wallace, & Thomas, 2006).

Professional developers apply their understanding of the underlying
cultural shifts and the characteristics of professional community described
above to design programs that are attuned to and help to strengthen orga-
nizational culture. For example, many of the professional development
strategies described in Chapter 5, such as case discussions and lesson
study, depend on the presence of the supportive conditions described by
Hord and Boyd (1995), such as a time and place for teachers to meet reg-
ularly. Before embarking on such strategies, it is important to establish the
climate and structures that will help to ensure their success. However,
structural changes such as new schedules or team time do not in them-
selves result in professional learning communities. As Phil Schlechty
(1997) concludes, “Structural change that is not supported by cultural
change will eventually be overwhelmed by the culture” (p. 136). Richard
DuFour (1999) adds, “Schools make a major mistake when they settle for
creating team structures. The real challenge is developing teams with a
high ‘group 1Q,” teams that are effective in working together to solve prob-
lems and to renew their school” (p. 62).

In addition to examining the culture for its capacity to be a collabo-
rative learning community, professional developers examine the extent to
which the school culture is committed to achieving educational equity.
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When designing professional development for data coaches to lead
school-based data teams, Love, Stiles, Mundry, and DiRanna (2008)
found that building shared commitments and a common language around
equity was foundational to the work of data teams and learning commu-
nities. Especially when examining disaggregated data by race and socioe-
conomic, educational, or language status, they observed that some
data-team members fell into “culturally destructive “ behaviors—blaming
their students and their backgrounds—or “culturally blind” practices,
denying that differences in performance among demographic groups
were important to address (Lindsey, Roberts, & CampbellJones, 2005,
p. 85). The developers realized that professional development is often
needed to increase cultural proficiency—the ability to interact knowl-
edgably and respectfully among diverse cultural groups. It is difficult to
implement changes in the classroom focused on learning for all students

Tips for Considering
Organizational Culture and
Professional Learning
Communities in Professional
Development Design

Establish clear goals for both
professional development and school
culture.

Identify school structures that may
deter teachers from meaningful col-
laboration (e.g., schedule, competitive
or fearful culture, rewards).

Monitor changes in school culture as
well as changes in teacher and student
learning.

Develop the capacity for staff to
communicate effectively by establish-
ing strong norms of collaboration
(Garmston & Wellman, 2009) and
effective teamwork skills.

Develop leaders’ capacity to lead col-
laborative professional communities.
Attend to cultural proficiency as an
important dimension of high-perform-
ing school culture.

until faculty can learn to talk about
their cultural assumptions and chal-
lenge the thinking that has led to wide
achievement gaps among student popu-
lations. Cultural proficiency is at least
as or even more important to develop
as a core competency for leaders of
professional learning communities as
data literacy, collaborative inquiry
skills, and content and pedagogical
content knowledge (CampbellJones,
CampbellJones, & Love, 2009). School
staff who have not worked to develop
this competency may need to start here
with their professional development
planning.

These examples point to the many
challenges of creating effective school
cultures and putting professional learn-
ing communities into practice. As with
other educational innovations, wildly
popular does not translate into widely
implemented—although in the case of
professional learning communities, suc-
cess stories are growing (Vescio, Ross,
& Adams, 2008.). However, DuFour
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Table 3.4 Organizational Culture and Professional Learning

Communities: Questions to Consider

10.

Questions to Consider

. To what extent are shared values and vision evident in the school culture?

. Are school structures in place that support collaborative practice, for

example, time for teachers who teach the same content and/or grade levels to
meet during the school day, ready access to relevant student learning data,
opportunities for professional learning tied to classroom practice?

. How are school and district leaders supporting schools to work as professional

learning communities? How could their support be strengthened?

. How much conversation in teacher teams is focused on mathematics and

science teaching and learning? Do teachers share a vision and common
language about teaching and learning goals?

. What norms exist for making instruction research- and standards-based? Do

teachers use evidence from student learning data or research when they
discuss practice?

. How safe is it for teachers to share their own practice with one another? Is

reflective dialogue a norm? Have teachers been supported or criticized when
they share ideas with colleagues?

. Is there ongoing inquiry into beliefs about students and their capacities? Are

assumptions about race, class, educational, and linguistic differences among
students talked about openly and critically examined?

. Is there attention to developing teachers’ collaborative and problem-solving

skills?

. Are there clear answers to the questions: (a) What do we want students to

learn? (b) How will we know? (c) What will we do if they don’t learn? Are a
set of interventions for students in place to both prevent and remediate
failure? (DuFour, R., DuFour, R., Eaker, R., & Karhanek, G., 2004)

What professional development efforts are currently under way? How are
multiple efforts coordinated? How are teachers and others being helped to
address multiple and conflicting priorities?
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(2004) cautions, “The term has been used so ubiquitously that it is in dan-
ger of losing all meaning” (p. 6). Declaring a school a professional learn-
ing community does not make it so, nor does establishing the structures
such as team time without attending to the much more difficult changes
in the underlying assumptions and norms of the culture. Hord and
Sommers (2008) detail the many “rocks in the road” those leading pro-
fessional communities navigate, including bringing together individuals
who have worked in isolation into a community, staying focused on what
is important in the daily operations of a school, finding time, being over-
loaded with initiatives, monitoring implementation, and protecting team
time from intrusions.

Table 3.4 (see page 97) suggests questions to ask as you investigate what
changes may be needed in the organizational culture to support learning for all.

LEADERSHIP

Leaders are responsible for building the
capacity in individuals, teams, and
organizations to be leaders and learners.

—Stephanie Hirsh and
Joellen Killion, 2007, p. 25

In our professional development sessions with leaders, the authors often ask
participants to make connections between school improvement and an image
depicting an open-bed truck overloaded with bundles. On closer
examination, participants notice that the truck has no driver. They quickly see
the analogies: Our school can be loaded with good intentions, professional
development initiatives, and a wide variety of school data, but if there is no
driver, the school is going nowhere.

Leadership is widely recognized as one of the most important factors in
teacher and student learning. Schools and districts that are going some-
where—toward improved student learning—have effective leaders who
behave in specific ways that impact success. Leithwood, Louis, Anderson,
and Wahlstrom (2004) found that only classroom instruction has a greater
impact on student learning than school leadership. In their meta-analysis of
school leadership, Marzano, Waters, and McNulty (2005) reaffirm the link
between leadership and student learning: “Our basic claim is that research
over the 35 years provides strong guidance on specific leadership behaviors
for school administrators and that those behaviors have well-documented
effects on student achievement” (p. 7). Summing up decades of research in
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two words, Dennis Sparks (2005) says, “Leaders matter” (p. ii). They matter
for students’ learning, for teachers’ learning, and for our schools and districts
as learning organizations.

Fullan (2005) calls for a critical mass of leaders at all levels of the sys-
tem who are skilled in putting systemic change into action. Kaser, Mundry,
Stiles, and Loucks-Horsley (2006) identified four key areas for leaders: They
must possess research-based leadership skills, understand how to lead and
manage change, be leaders of learning, and be effective facilitators of groups
and teamwork. Hirsh and Killion (2007) add that it is the role of leaders to
develop others’ leadership. They describe a cascade of leadership knowledge,
skills, and dispositions—from teachers developing students’ leadership, to
coaches developing teacher leadership, to principals distributing responsibil-
ities throughout the staff, to central offices creating learning communities for
aspiring leadership. Their conclusion: “Sustaining change means sustaining
leadership and spreading it widely throughout the system” (p.40).

At the district level, Waters and Marzano (2006) found that the following
actions of superintendents and other district personnel, including curriculum
leaders and school boards, correlated with improved student learning:

¢ Collaborative goal-setting processes, involving key stakeholders
Clear and nonnegotiable goals

Board alignment with and support of district goals

Monitoring the goals for achievement and instruction

Use of resources to support goals for achievement and instruction

(p- 11)

District leaders also play an important role in developing principals.
Saphier (2008) describes the role of those supervising principals, such as
zone or regional superintendents in large districts. He recommends that these
district leaders convene principals in learning communities to study and
problem solve on instructional leadership issues in schools; observe and pro-
vide feedback about the principals’ classroom observation and conferring
skills; observe and provide principals with feedback on their leadership
actions; and conduct regular school visits and walkthroughs.

Principals play a highly influential role in supporting effective teaching
and learning in schools. From their review of research studies that link lead-
ership and student learning, Marzano and others (2005) found 21 school
leadership behaviors associated with student learning, the top five follow:

1. Use situational awareness of what is happening in the school for
problem solving.

2. Exhibit flexibility in adapting to needs.

99



100

Designing Professional Development

3. Discipline in a manner that protects teachers from distractions.
4. Monitor and evaluate school practices and their impacts on student learning.

5. Reach out to the community.

Principals also have a crucial role to play in supporting professional
development, developing teacher leadership, and nurturing learning commu-
nities. Evaluators of the NSF Local Systemic Change projects cited principal
support as the most important factor in teacher participation and supportive
contexts for reform. Some of the concrete ways in which principals sup-
ported reform were to actively participate in professional development them-
selves, support teacher leaders, budget new resources, create schedules and
structures for teacher collaboration, and educate parents about new mathe-
matics and science programs (Banilower et al., 2006). Research on profes-
sional learning communities further illuminates the multiple roles that
principals play in creating the cultural conditions that allow teaching and
learning to thrive: integrating fragmented subcultures, attacking incoher-
ence, establishing trust, keeping the focus on improving teaching and learn-
ing, distributing leadership, creating networks of support for their own
learning, modeling and promoting cultural proficiency, and engaging
families and communities (Fullan, 2002; Hord & Sommers, 2008; Kruse &
Louis, 2009; Lindsey, Robins, & Terrell, 2003).

In the realm of school leadership, teacher leaders exert a powerful
force for school improvement. They do so as classroom teachers and in
leadership roles outside the classroom as coaches, mentors, professional
development facilitators, instructional specialists, team leaders, or depart-
ment chairs (Silva, Gimbert, & Nolan, 2000). Whether formally or infor-
mally, teacher leaders benefit schools by increasing expertise in teaching
and learning, strengthening collaborative cultures and internal account-
ability, building capacity, and increasing teachers’ sense of professionalism
and empowerment. They also impact student learning by implementing
new practices in their own classrooms (Hirsh & Killion, 2007; Killion &
Harrison, 2006; Murphy, 2005; York-Barr & Duke, 2004). Killion and
Harrison (2006) define 10 roles for teacher leaders, including resource
provider, data coach, curriculum specialist, instructional specialist, mentor,
and catalyst for change.

Because of the crucial role that leadership plays in promoting student
and teacher learning, professional developers carefully study their own con-
text and consider leadership in several ways as they design programs.
Drawing on the research described above, they analyze the strengths and
weaknesses of leadership throughout the system. They look for ways to cap-
italize on quality leadership where it exists. For example, schools with
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effective principals might be asked first
to pilot new programs so they can be
tried out under more favorable condi-
tions. Professional developers also look
for ways in which teachers are providing
leadership, such as those described
above, and design programs that will
capitalize on teacher leadership in
schools. For job-embedded professional
development strategies such as examin-
ing student thinking, curriculum topic
study, or lesson study, having local
teacher leadership is essential.
Professional developers work to
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Tips for Considering
Leadership in Professional
Development Design

Set leadership-development goals for
all levels—among district personnel,
principals, and teachers.

Identify legitimate teacher leader
roles to support the goals of the pro-
fessional development program.
Determine what knowledge, skills, and
support leaders need, and plan profes-
sional development to meet those needs.
Engage principals and district leaders
in supporting teachers' professional

development.

e Help principals develop the “eyes” to
recognize good mathematics and
science teaching.

-

mobilize leadership at all levels in sup-
port of mathematics and science educa-
tion improvement. At the district level,
they look to district leaders to articulate

Table 3.5 Leadership: Questions to Consider

Questions to Consider

1. How is teacher leadership being developed and supported? Principal
leadership? District leadership?

2. To what extent are district leaders providing direction and support for mathematics
and science education reform? Engaging in research-based practices found to
improve student learning? Developing principals to be instructional leaders?

3. To what extent are principals using research-based leadership practices found
to improve student learning? Providing direction and support for mathematics
and science reform? Building learning communities? Supporting teacher
leadership? Effectively observing and coaching teachers in the classroom?

4. What leadership roles are teachers playing—formally and informally (e.g.,
mentors, instructional coaches, study group facilitators, team leaders, or other
such roles)?

5. What knowledge, skills, and support are most needed by leaders to strengthen
their role in supporting effective mathematics and science learning?

6. How will the professional development program capitalize on strengths of
leadership while strengthening leadership at all levels?
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clear goals for mathematics and science education and follow through with
the resources to implement. At the school level, they mobilize principals
to strengthen learning communities and support teachers in implementing
new ways of teaching mathematics and science in the classroom and build
essential teacher leadership to support other teachers to implement new prac-
tices successfully. Table 3.5 (see page 101) provides questions to examine
leadership in your own context.

NATIONAL, STATE, AND LOCAL POLICIES

Good policy promotes good practice.

—National Staff Development Council
2008, para. 6

Professional development programs swim in a stream of state and national
policies as well as local mandates and regulations. Standards and
accountability systems, testing, certification requirements and procedures,
incentive systems, union contracts, school schedules and calendars, teacher
education and induction, teacher quality mandates, professional development
and recertification procedures, time for teacher learning—these and other
policies at all levels exert a strong influence on professional development.

Recognizing the strong link between good policy and good practice,
the National Staff Development Council (2008) has recently set the goal
of advancing effective policies at the national, state, and local level as one
of the top priorities of its strategic plan. Policies that support professional
development are grounded in the knowledge and beliefs outlined in
Chapter 2, including (1) one of the most significant influences on student
achievement is teacher quality; (2) professional development improves
student achievement and teacher quality; and (3) high-quality professional
development is sustained over time, collaborative, linked to student learn-
ing goals, tied to daily practice of teachers, and focused on developing
teachers’ content and pedagogical content knowledge. Examples of poli-
cies include (1) induction systems for beginning teachers, (2) funding and
time for professional development, (3) a definition of professional devel-
opment that recognizes and values job-embedded and collaborative learn-
ing for teachers, (4) evaluation systems that promote professional learning
and align with teaching and learning standards, and (5) professional
development linked to school-improvement goals (Sparks & Hirsch,
2000).
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Research on educational policy provides us with additional insights into how
policies impact teaching and learning. For example, in their study of
10 years of mathematics reform in California, researchers David Cohen and
Heather Hill (2001) found that the state standards and accountability system pos-
itively impacted student learning when teachers had new curriculum, new assess-
ments, and good professional development in how to use them. Linda
Darling-Hammond (2000) in her research found that states experiencing
progress in increasing student learning took two clear policy steps: (1) They iden-
tified teaching standards for what teachers should know and be able to do at dif-
ferent points in their career, and (2) they used these standards to develop more
thoughtful certification and licensing systems, more productive teacher educa-
tion and induction programs, and more effective professional development.

Despite these encouraging examples from research and practice, mathe-
matics and science educators often face an unfriendly policy environment in
which professional development is undervalued, underfunded, or narrowly
defined as workshops or courses. State and local policies related to school
schedules and use of teacher time pose barriers to the development of pro-
fessional learning communities. Federal mandates and accountability
requirements have had a mixed impact on teaching and learning, according
to a study of the No Child Left Behind (NCLB) Act of 2001, which found a
narrower emphasis on tested content and skills, less time for some subjects,
diminished creativity in the classroom, and increased stress among teachers,
among other impacts (Rentner et al., 2006). While good policies promote
good practice, others pose challenges to professional learning.

To meet these challenges, professional developers first seek to under-
stand the policy environment in which they work. Shirley Hord and William
Sommers suggest that studying relevant policies can become a valuable pro-
fessional development activity in itself (2008). Once they are grounded in an
understanding of relevant policies, educators get creative about leveraging
policies to their advantage when possible. For example, many districts have
effectively used the federal education laws as the impetus to improve the
quality of professional development and student learning. Rentner et al.
(2006) also found that NCLB has led some schools to offer more profes-
sional development, revise school calendars to expand time for professional
development, focus professional development on academics and leadership
development, and move toward school-site rather than districtwide profes-
sional development. Weiss and Pasley (2009) suggest that “rather than ignor-
ing district policy that may not reflect the vision, a more prudent approach
would be to view current policies as not necessarily the ‘final word.” Program
leaders should constantly be on the lookout for opportunities to modify key
district policies in favor of greater alignment with the program vision: working
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on standards documents, selection criteria for instructional materials, assess-
ments, teacher recruitment, professional development requirements, and
teacher evaluation practices” (p. 86).

The Denver Public Schools provide a good example of a district that is
leveraging policy to promote and deepen implementation of inquiry-based
science programs districtwide. The district has actively involved teachers in
piloting and selecting curriculum. Staff offer summer institutes and ongoing
support for teachers in how to implement the units in the curriculum. District
policy now requires high school students to have three years of science, and
a new science resource center provides kit refurbishment. The district has
developed a series of “best practices” documents that describe in detail what
the program should look like when implemented well and is monitoring both
implementation and results. Instead of shying away from inquiry-based
instruction in an accountability environment, Denver has embraced it, with
promising results, including growth on state assessments that exceeded that
of the state (P. Kinkaid, personal communication, September 2008).

District policies, regulations, and union contracts are also part of the
context of professional development to be considered. Even when local reg-
ulations or union contracts appear to be obstacles, solutions can be found.
Richard DuFour and his colleagues (2004) describe how the teachers’ contract

at Adlai Stevenson High School in subur-

-

Tips for Considering National,
State, and Local Policies in
Professional Development Design

e Study union contracts and involve

ban Chicago might have prevented them
from putting a teacher advisory program
into place, where freshmen would meet
with their faculty adviser four days each
week for 25 minutes. This program was

union representatives in professional
development planning.

Find creative ways to work around
policies that constrain professional
development.

Use policies such as federal account-
ability mandates to your advantage
whenever possible.

Involve teachers and administrators in
learning about and influencing policy
as part of their professional learning.
Request that all-school or all-district
staff development days be redirected
to professional development focused
on specific curricular or content areas
that are most in need of improvement.

part of a comprehensive system of inter-
ventions to prevent student failure, but
the additional assignment for teachers
was in violation of the contract. Rather
than give up, supporters of the program
figured out how to cut the number of
teachers assigned to study halls so that
teachers could function as advisers with-
out taking on an extra assignment.

In addition to studying and working
within current policies, it is also impor-
tant that educators become active advo-
cates for policy changes at the local,
state, and national levels. The National
Staff Development Council offers an
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advocacy toolkit for staff developers on their Web site with tips on how to
advocate for effective professional development at the state and national
level. In Washington state, the Center for Strengthening the Teaching
Profession combines professional development for teacher leaders with
advocacy for state policies that support teacher quality. Through the center’s
programs, teacher leaders statewide learn advocacy skills such as how to
write and speak to policymakers and then put those skills to work in their dis-
trict or at the statehouse.

However, influencing policy does not just happen at the statehouse or
in Washington, D.C. As Dennis Sparks (2003) writes, “The influence of
policy decisions about professional development made in Washington or
state capitols cannot be negated. But many of the most critical decisions
that affect the quality of professional learning are made when teachers
and principals gather around meeting room tables to determine student
achievement targets, staff learning goals, professional development

Table 3.6 National, State, and Local Policies: Questions to Consider

Questions to Consider

1. What policies impact professional development at the local, state, and national
levels? What accountability systems are in place?

2. What local district policies, contracts, incentive systems, calendars, and
schedules impact professional development? What accountability systems are
in place at the state and national levels? How do they support or impede
teacher learning?

3. What are state and local policies for recertification? For support of beginning
teachers? For attracting and retaining qualified mathematics and science
teachers?

4. How do policies impede or support collegial learning? A focus on core
problems of teaching and learning? Equity? Teacher leadership?

5. How is professional development defined by local, state, and national
policies? Does the definition focus on workshop hours? Designate who will
“deliver” professional development? Allocate or restrict time for professional
development?

6. What incentives are provided for professional development, both extrinsic and
intrinsic?
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processes, and assessment methods to determine if they are making
progress toward meeting those goals. Educators make hundreds of thou-
sands of such decisions each year in more than 100,000 schools and dis-
trict offices that cumulatively determine the quality of professional
learning in schools” (p. 2). When mathematics and science leaders take
these kinds of actions in their schools and districts, they keep a close
read on the policies impacting their program while helping to shape a
supportive context for reform.

In sum, professional developers pay attention to and use current policies
to their advantage while advocating for new policies that promote high-quality
professional development. Table 3.6 (see page 105) offers questions to guide
exploration of national, state, and local policies.

AVAILABLE RESOURCES

Today, more than ever before, science
holds the key to our survival as a planet
and our security and prosperity as a
nation. It’s time we once again put science
at the top of our agenda and work to
restore America’s place as the world
leader in science and technology.

—President Barack Obama, 2008, para. 2

No one who plans professional development needs to be reminded about the
urgency to ensure a quality science and mathematics education for all
students in the current times and the need for adequate resources, especially
time, money, materials, and expertise to do so. As demands for school
accountability increase, so too must the resources allocated to professional
development to ensure that all student have this opportunity. The National
Staff Development Council (NSDC) recommends that at least 10% of a
school district’s budget be devoted to professional development and that 25%
of an educator’s workday be used for staff development (NSDC, 2001b). If
professional learning is to become embedded in the fabric of the school day,
teachers need pupil-free time to engage in learning and collegial interaction.
An important insight from the recent study Professional Learning in the
Learning Profession: A Status Report on Teacher Development in the U.S.
and Abroad (Wei et al., 2009) supports the findings from the Third
International Mathematics and Science Study (U.S. Department of
Education, 1996) that in most European and Asian countries direct student
contact takes up less than half of teachers’ working time. The other half of
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their time is spent on teaching-related tasks, such as collaboration with other
teachers, lesson design, and improving instructional practices. In contrast,
“U.S. teachers spend about 80 percent of their total working time engaged in
classroom instruction” (Wei et al., p. 20). The study also found that many
countries, including Singapore, Sweden, and the Netherlands, require 100 or
more hours of professional development beyond time spent in collaborative
learning with other teachers during the school day.

Professional developers themselves need time to design professional
development in the thoughtful way this book advocates. They cannot be
burdened with so many responsibilities that they are unable to give pro-
fessional development the attention it requires. They need time and other
resources to plan, implement, monitor, and evaluate professional develop-
ment as well as time for their own professional growth in order for U.S.
schools to produce the scientifically and mathematically literate citizens
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needed for this century.

Time is not the only resource that is
necessary for professional development.
Teachers need professional materials,
teaching materials, computers and
advanced technology for themselves and
their students, and laboratory facilities.
Hands-on science kits need to be refur-
bished and restocked in a timely fashion.
Expertise is another valuable resource that
can be found in many places. University
and community college faculty, scientists
and mathematicians from industry, gov-
ernment agencies (e.g., geological surveys
and agricultural extension offices), and
museums and environmental organiza-
tions can provide valuable content exper-
tise. The Web now puts rich mathematics
and science content expertise as well as
professional development content at edu-
cators’ fingertips. And, of course, there is
always the need for dollars to purchase
materials, refurbish kits, fund substitutes,
and buy expertise. Taking stock of what
time, materials, and expertise is available
helps professional developers take advan-
tage of what they have and plan for what
they need.

Tips for Considering Available
Resources in Professional
Development Design

e Anticipate resources that will be

needed to not only initiate but also
follow through and sustain profes-
sional development programs.

Plan for how to build local capacity,
such as teacher leaders or coaches.
Take advantage of Internet resources
when they are good matches for your
context.

Explore partnerships with education
and community agencies and groups
and collaboration with other school
districts to identify science and math
resource people or to share costs for
professional development.

Make sure time is provided for teach-
ers to work together.

Document and report on results of
professional development to advocate
for needed resources.

Look for creative ways to reallocate
resources for professional develop-
ment such as using all-staff meeting
days for school-based professional
learning.
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One of the most valuable resources schools have is their own teachers,
coaches, and leaders. As they plan professional development, they take into
consideration who within their school or district has skills and knowledge that
can be mobilized for the effort. Are there instructional coaches? Data coaches?
Mentors? Are there teachers who have expertise in particular areas of mathe-
matics or science content or pedagogy that can be used? Who has had experi-
ence with professional development strategies such as lesson study or case
discussions? Internal capacity is one of the first places professional developers
look to draw upon the expertise and leadership needed for their programs.

Mathematics and science educators become masterful at meeting the
challenge of scarce resources. One strategy is to collaborate with other
school districts to share expenses for professional development programs.
Increasingly, the Internet is providing quick and easy access to professional
development programs, Webinars, online courses, and other resources—allowing

Table 3.7 Available Resources: Questions to Consider

Questions to Consider

1. How much time do teachers have available for professional development and
collegial work?

2. Does professional development happen mostly during the school day? What
percentage of the school day is devoted to professional development?

3. What resources are allocated in the budget for professional development?
What additional resources, including those currently designated for courses,
credit reimbursements, or teacher evaluation, could be rechanneled for
professional development?

4. What grant funds are available?

5. What community support, partnerships (such as universities or businesses),
collaboratives, and other sources of external expertise are available?

6. What local expertise, including teacher leadership, can be tapped?

7. What instructional and professional development materials, equipment,
supplies, and technology do teachers have? What do they need?

8. What internet-based resources and delivery mechanisms can you use to meet
your goals?

9. What classroom materials, for example, software, science kits, mathematics
manipulatives, and texts, are needed? How will consumable materials be
refurbished? How will teachers receive materials in a timely fashion and over time?
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for more flexible scheduling and cost savings. While requiring an initial
investment, developing teacher leaders, coaches, and mentors ultimately is
another cost-effective way to sustain mathematics and science education
reform by building internal capacity to provide professional development for
teachers. Partnerships with universities, education agencies, families, and
community groups can also help provide needed resources.

Professional developers are, simultaneously, visionaries and realists.
They work toward a vision of professional development that is adequately
supported. In the short run, they scan their environment for available
resources, make efficient use of what they have, reallocate resources to
where the payoff for teaching and learning are greater, and aggressively seek
out more. They consider what resources they need and what resources they
have available as input into the design of their program. Table 3.7 (opposite
page) offers questions to assess available resources.

FAMILIES AND COMMUNITIES

The more families participate in
schooling . . . the better for student
achievement.

—Michigan Department of
Education, 2001, p. 1

The final contextual factor to be considered when planning professional
development is families and communities. Researchers have found a com-
pelling relationship between involvement of families of all economic,
racial, ethnic, and educational backgrounds and improved academic
achievement for all ages of students (Henderson & Mapp, 2002). Specific
benefits follow:

e Higher grade point average

¢ Enrollment in more challenging programs

e More classes passed and credits earned

e Better attendance

e Improved behavior at home and at school

e Better social skills and adaptation to school (p. 24)

The kind of family involvement that is associated with student-achieve-
ment gains is a “far cry from room mothers and cupcakes,” as Pat Roy writes
in an article on the topic (Roy, 2006, p. 3). Joyce Epstein and her colleagues
(2009) at the Center on School, Family, and Community Partnerships at
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Johns Hopkins University define family, community, and school collabora-
tion broadly to include six dimensions organized in the following framework:

Type 1: Parenting—helping families establish supportive home environments
for children

Type 2: Communicating—establishing a two-way exchange about school
programs and children’s progress

Type 3: Volunteering—recruiting and organizing parent help at school,
home, or other locations

Type 4: Learning at home—providing information and ideas to families
about how to help students with homework and other curriculum-related
materials

Type 5: Decision making—Having parents from all backgrounds serve
as representatives and leaders in school communities

Type 6: Collaborating with the community—identifying and integrating
resources and services from the community to strengthen school
programs (p. 16)

To put the research findings and this expanding notion of family and com-
munity involvement into practice, a report from the Southwest Educational
Development Laboratory (Henderson & Mapp, 2002) makes the following rec-
ommendations for administrators, teachers, and other school staff:

e Recognize that all families, regardless of income, education level, or
cultural background, are involved in their children’s learning and want
their children to do well in school.

e (Create programs that will support families to guide their children’s
learning, from preschool to high school.

e Work with families to build their social and policy connections,
including connecting families with each other and with community
groups and helping them to develop their political knowledge and
skills to strengthen their voice in decision making.

e Develop the capacity of school staff to work with families and com-
munity members, e.g., professional development that helps staff
develop trusting and respectful relationships with diverse families.

e Link family and community engagement efforts to student learning
through programs such as afterschool programs and mathematics and
science family nights.

¢ Focus efforts to engage families and community members in devel-
oping trusting and respectful relationships by respecting cultural and
class differences, allocating resources to this effort, and taking simple
steps such as face-to-face meetings.



Context Factors Influencing Professional Development

e Embrace a philosophy of partnership and be willing to share power
with families. Make sure that families, school staff, and community
members understand that the responsibility for children’s educational
development is a collaborative enterprise.

e Build strong connections between schools and community organiza-
tions (pp. 61-69).

The research and recommendations summarized here can help profes-
sional developers to assess the strength of family and community participa-
tion in their own context and to explicitly plan for how to strengthen it. This
work takes on particular significance in mathematics and science education
reform, which has a unique set of challenges. Because mathematics and
science reform calls for major shifts in how and what students learn, it is
important that leaders carefully consider the views of families and community
members, involve them in the ways recommended, and garner their participa-
tion and support for reform. A study of families’ perceptions about mathe-
matics and science education reform conducted in Kansas and Missouri
(Kadlek, Friedman, & Ott, 2007) found that parents surveyed were typically
complacent about mathematics and science education improvement, primar-
ily because they assumed schools were doing a good enough job now. Citing
an “urgency gap” between reform leaders and families, the report urges
leaders to make a stronger case for why high levels of mathematics and
science learning are essential for all, not just a few students (p. 7). If families
are not aware of the need for all students to have a quality mathematics and
science education and the role ongoing teacher learning plays in providing up-
to-date and research-based instruction, they may not understand why schools
need to support professional development in these subject areas.

In other contexts, families and community members actively challenge
changes in the ways teachers teach mathematics and science because they are
concerned that their children will not develop necessary basic skills to get into
college or perform well on high-stake assessments. When leading the
Workshop Center at City College of New York, an inquiry-based science pro-
fessional development program for teachers in Harlem, Hubert Dyasi (see
Chapter 6, “Professional Development Case A”) reported that parents were
concerned that “experimenting” on their children with inquiry-based science
was discriminatory. Dyasi’s experience underscores the critical need for pro-
fessional developers to communicate with and involve families in understand-
ing current research on learning, as well as the goals for professional
development, and how teacher learning ultimately benefits children’s learning.

When professional developers pay attention to this context factor, they
examine current practices regarding communication and engagement with
families and people in the community and seek to strengthen them. They
solicit families’ and community members’ views about mathematics and
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Tips for Considering Families and
Communities in Professional
Development Design

o Make families and communities a pri-
ority in your plan. Be proactive.

e Strive for two-way communication—
listening and talking.

e Examine cultural biases that might
stand as barriers to building trusting
relationships.

e Provide professional development for
educators in family and community
engagement.

e Monitor progress and communicate
results to families and community
members.

- y

science education through surveys, open
forums, and other means. Striving for
two-way communication—Ilistening and
talking—they bring families and com-
munity members into the dialogue as
they plan. If families or community
members have resisted a mathematics or
science initiative before, they seek to
understand the different points of view
and offer evidence and engage in discus-
sion to avoid the same reaction again.
Throughout implementation, profes-
sional developers monitor public percep-
tions informally and formally through
surveys, interviews, or focus groups.
They include in their designs strategies
for proactively engaging the public rather

than just responding to criticism and attacks. For example, many school dis-
tricts involved in districtwide reform of their mathematics and science
programs incorporated parent outreach efforts such as “awareness workshops,

Table 3.8 Families and Community: Questions to Consider

Questions to Consider

. What are parents’ and the community’s interests and concerns about science

and mathematics education?

. To what extent do families, school board, and community members

understand and support the vision of science and mathematics teaching,
learning, and professional development found in research and in national,
state, and local standards?

. To what extent have the broad definition of family and community

involvement and the recommendations described in this chapter been put into
practice? What is a next step in your own context? How can professional
development help?

. How well prepared are teachers and administrators to communicate and work

effectively with families and community members and build trusting
relationships by respecting cultural and class differences?

. What efforts have been made to involve families and communities in

mathematics and science education in the past? What has been successful?
Unsuccessful? Why? What changes are needed?
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leadership development seminars for parents, and Family Math and Science
Nights” (Banilower et al., 2006, p. 22). One project included community
members in reviewing instructional materials. Another used an outside con-
sultant to organize small groups of parents, offered child care, and involved
business volunteers (Banilower et al., 2006). A final crucial role for profes-
sional developers is to design learning experiences that build administrators’
and teachers’ capacity to build trusting and productive relations with families
and the community and engage them as partners in students’ learning of math-
ematics and science.

Table 3.8 (opposite page) offers questions to consider regarding family
and community engagement.

Having scanned these eight contextual factors, designers now have a
better sense of what they need to consider in their own settings as they plan
for professional development. In answering the questions posed for each fac-
tor, they learn about the constraints and the supports operating within their
systems. They know which aspects of their context are givens—the moun-
tains that cannot be moved (at least for now)—and what “landscaping” needs
to happen as they develop their professional development programs. They are
ready to design professional development that fits their context.

RESOURCES FOR INVESTIGATING CONTEXT

AllThingsPLC Web Site: www.allthingsplc.org (AllThingsPLC provides access to
research, tools, and a blog for building professional learning communities.)
Commissioner’s Parent Advisory Council. (2007). The missing piece of the profi-
ciency puzzle: Recommendations for involving families and community in
improving student achievement (Final Report to the Kentucky Department of
Education). Frankfort: Kentucky Department of Education. (This report con-
tains a comprehensive rubric entitled “Kentucky Family and Community

Involvement Guide to Student Achievement,” pp. 18-23.)

Council of Chief State School Officers & the Wisconsin Center for Education
Research. (2003). Surveys of enacted curriculum. Available from
www.ccsso.org/ (The authors provide surveys for all grade levels in both math-
ematics and science that examine instructional activities, assessments, instruc-
tional influences, preparation, and expectations for students.)

DuFour, R., DuFour, R., Eaker, R., & Karhanek, G. (2004). Whatever it takes: How
professional learning communities respond when kids don’t learn.
Bloomington, IN: National Educational Services. (The appendix includes a pro-
fessional learning continuum that can be used to assess progress toward sus-
taining learning communities.)

Hall, G., & Hord, S. (2001). Implementing change: Patterns, principles, and potholes.
Boston: Allyn & Bacon. (Hall and Hord describe the three Concerns-Based
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Adoption Model [CBAM] Tools: Stages of Concern, Levels of Use, and
Innovation Configurations.)

Hord, S., Hirsh, S., & Roy, P. (2005). Moving NSDC's staff development standards
into practice: Innovation configurations (Vol. 2). Oxford, OH: National Staff
Development Council & Southwest Educational Development Laboratory. (See
Roy & Hord, 2003.)

Hord, S. M., Meehan, M. L., Orletsky, S., & Sattes, B. (1999). Assessing a school
staff as a community of professional learners. Issues About Change, 7(1).
Retrieved from www.sedl.org/change/issues/issues71/ (This article includes a
validated 17-item instrument for assessing five research-based attributes of pro-
fessional learning communities.)

Horizon Research, Inc. (2006). 2005—06 Data collection manual. Retrieved from
www.horizon-research.com/LSC/manual (This manual includes a guide to
Horizon Research, Inc.’s surveys of classroom practice and observation protocols.)

Horizon Research, Inc. & American Association for the Advancement of Science
Project 2061. (2009). Assessing Teacher Learning About Science Teaching
(ATLAST). Available from horizon-research.com/atlast (ATLAST is a project in
development by Horizon Research, Inc. in collaboration with American
Association for the Advancement of Science Project 2061, with funding from
the National Science Foundation. ATLAST provides assessments to measure
teachers’ content knowledge in three areas: force and motion, plate tectonics,
and flow of matter and energy in living systems.)

Johnson, R. (2002). Using data to close achievement gaps: How to measure equity
in our schools. Thousand Oaks, CA: Corwin. (Tools for analyzing student learn-
ing and other data to uncover and address inequities in opportunities to learn are
included.)

Kansas Teaching, Learning & Leadership Survey (Kan-TeLL) Web site: www.kan-
tell.org (This site provides access to surveys that collect data from teachers and
principals to help districts and schools assess and improve teaching and learn-
ing conditions.)

Keeley, P. (2005). Science curriculum topic study: Bridging the gap between stan-
dards and practice. Thousand Oaks, CA: Corwin. (This resource, and the
Keeley & Rose, 2006, resource, provide guidelines for using the national stan-
dards and several adult trade books to help designers examine their contextual
factor of the curriculum, instruction, and assessment practices.)

Keeley, P, & Rose, C. M. (2006). Mathematics curriculum topic study: Bridging the
gap between standards and practice. Thousand Oaks, CA: Corwin. (See Keeley,
2005.)

Kruse, S. D., & Louis, S. K. (2009). Building strong school cultures: A guide to
leading change. Thousand Oaks: CA: Corwin. (This guide contains a chapter on
diagnosing professional culture and additional self-assessment instruments
throughout the book on leadership and families and communities.)

Learning Mathematics for Teaching. (2009). Learning Mathematics for Teaching
(LMT) Project. Available at http://sitemaker.umich.edu/lmt/faq_teachers (The
Learning Mathematics for Teaching assessment instruments include problems
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based on authentic mathematics tasks teachers may encounter in the classroom,
such as “assessing a student’s mathematical work, representing numbers and
operations in the context of instruction, or explaining common mathematical
rules” [LMT, 2009, para.l]. The instruments have been used to measure the
effectiveness of professional development focused on enhancing mathematics
knowledge.)

Lindsey, R., Graham, S., Westphal, R. C., & Jew, C. L. (2008). Culturally proficient
inquiry: A lens for identifying and examining educational gaps. Thousand Oaks,
CA: Corwin. (This includes information on using the cultural proficiency con-
tinuum for self-assessment of responses to diversity in curriculum and instruc-
tion, assessment, parents and community, and professional development.)

Love, N. (2002). Using data/getting results: A practical guide for school improve-
ment in mathematics and science. Norwood, MA: Christopher-Gordon. (This
guide contains tools for collecting and analyzing data about student learning,
curriculum instruction, and assessment practices and equity.)

Love, N., Stiles, K. E., Mundry, S., & DiRanna, K. (2008). 4 data coach’s guide to
improving learning for all students: Unleashing the power of collaborative
inquiry. Thousand Oaks, CA: Corwin. (This comprehensive guide includes data
tools and collaborative processes for analyzing student learning and other data
to guide school improvement.)

Mid-continent Research for Education and Learning. (2005). Balanced Leadership
Profile. Available from www.mcrel.org (McREL offers the Balanced
Leadership Profile, a subscription-based online survey and professional devel-
opment tool based on 21 principal-leadership responsibilities.)

Mundry, S., & Stiles, K. E. (2009). Professional learning communities for science
teaching: Lessons from research and practice. Arlington, VA: National Science
Teachers Association. (An overview of the research on professional learning
communities and seven chapters written by leaders of PLCs in various contexts,
from an urban high school to district, regional, and state initiatives are
included.)

National Network of Partnership Schools at Johns Hopkins University Web site:
www.csos.jhu.edu/P2000/index.htm (This site offers a variety of resources and
publications for engaging parents and communities, including specific
resources for mathematics and science educators.)

National Staff Development Council. (2006, September). Parent involvement check-
list. The Learning Principal, 2(1), 4-5. (This issue features a parent involve-
ment checklist that can be used to guide improvements.)

President and Fellows of Harvard College. (2006). Misconceptions-Oriented
Standards-Based Assessment Resources for Teachers (MOSART). Available
from www.cfa.harvard.edu/smgphp/mosart/about_mosart.html (The project has
developed several sets of student assessments, linked to the K—12 physical and
earth science national standards, to measure changes in students’ conceptual
understanding of science concepts.)

Roy, P, & Hord, S. (2003). Moving NSDC's staff development standards into prac-
tice: Innovation configurations (Vol. 1). Oxford, OH: National Staff
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Development Council & Southwest Educational Development Laboratory. (This
resource, and the Hord, Hirsh, & Roy, 2005, resource [Volume 2] describe in
detail what best professional development practice looks like, organized by pro-
fessional roles.)

The Tripod Project Web site: www.tripodproject.org (This project provides surveys

of students’ perceptions of engagement and classroom learning conditions.)

University of Louisville Center for Research in Mathematics and Science Teacher

Development. (n.d.). The projects: Mathematics assessments for middle school
teachers, mathematics assessments for elementary teachers, and science
assessments for middle school teachers. Available from http://louisville.edu/
education/research/centers/crmstd (The center’s Web site includes pre- and post-
assessments of middle school science teachers’ content knowledge in physical,
earth/space science, and life science, as well as assessments of elementary and
middle school mathematics teachers’ content knowledge.)

WestEd. (2002). Healthy Kids Surveys. Available from www.wested.org/cs/

chks/print/docs/chks_home.html (WestEd provides access to several surveys for
students regarding their learning environment.)
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Figure 4.1 Critical Issues Influencing Professional Development

o Building Capacity for Sustainability
¢ Making Time for Professional
Development

Developing Leadership

Critical Issues

e Ensuring Equity

o Building a Professional Learning Culture
e Garnering Public Support

e Scaling Up
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S even critical issues need to be considered as one designs and provides
professional development for teachers. These issues are (1) building
capacity for sustainability, (2) making time for professional development,
(3) developing leadership, (4) ensuring equity, (5) building a professional
learning culture, (6) garnering public support, and (7) scaling up (see Figure 4.1).

All seven issues discussed in this chapter are important, and lack of
attention to any one of them can ultimately doom a professional development
initiative. As Susan Loucks-Horsley repeatedly warned when sharing the
design framework with professional developers, “Ignore these at your own
peril.” The seven critical issues play an important role at different stages in
the life of a professional development program or initiative, but designers
can be assured that each will influence the effectiveness of the program at
some point. For this reason, it is important to consider how each one of these
issues may influence your choices during the “set goals” stage in the design
process, as well as throughout the rest of the planning and implementation of
the program. For example, when setting goals and identifying specific learn-
ing outcomes, it is imperative to consider the issue of making time for pro-
fessional learning. If designers intend to conduct collaborative study groups
with grade-alike teachers during the school day, such a strategy will fail if
policies and schedules are not adjusted beforehand to provide the necessary
time. As another example, it will be important to work on developing a pro-
fessional learning culture if the design calls for teachers to examine student
work and thinking or engage in collaborative lesson study in a school in
which isolation is the prevalent norm.

As we discuss each critical issue, we recognize that entire books have
been written on each one. The intent of this chapter is to raise the awareness
level of professional development designers to ensure that the issues are not
ignored and to suggest questions for professional developers to ask them-
selves as they design or reflect on their programs.

BUILDING CAPACITY FOR SUSTAINABILITY

Research suggests that professional development programs are more likely to
reach goals and impact student learning schoolwide when they address multiple
dimensions of school capacity, rather than focus only on developing individual
teacher learning (Newmann, King, & Youngs, 2000). While building teacher
knowledge is seen as essential, this research suggests that attention must also be
paid to building collective knowledge across a school that supports learning for
all. Components of school capacity that need attention include teachers’ knowl-
edge, skills and dispositions, professional community, program coherence,
technical resources, and principal leadership—and all are essential.
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Focusing only on building teachers’ knowledge, skills, and dispositions
without attending to the other capacity areas (building professional commu-
nity, ensuring coherence and buffering teachers from competing demands,
providing research-based programs and resources, and developing principal
leadership) may result in incomplete implementation, confusion about prior-
ities, or abandonment of the use of new programs or practices. The findings
suggest that professional development plans should address all of the com-
ponents of school capacity based on what is needed in a particular context.
For example, one school may need a focus on building expertise of individ-
ual teachers, while another might need to focus on program coherence and
reducing fragmentation in professional development.

Schools with high capacity are in a better position to support the com-
prehensive use of professional development over time. Lower capacity
schools face more difficulty in imple-
menting comprehensive professional
development (Newmann et al., 2000).
These findings underscore the impor-
tance of carefully assessing capacity
prior to initiating professional develop- e Would you know capacity if you saw it?
ment and of using the occasion of * Do you have leaders who can work
program planning to set goals to yvith teachers_to support their learn-

ing and teaching?
strengthen not only teacher knowledge
: e Do you have support systems for pro-
but also other aspects of school capacity

/Building Capacity for

Sustainability: Critical
Reflection Questions

fessional development providers?
that are weak.

In the next section are questions
that professional developers can use to
consider what goals they may need to
set to build or enhance the capacity of
their systems to sustain professional
development in science and mathemat-
ics education.

-

Do you recognize, study, and apply
the knowledge base of professional
development theory and practice and
help others do so?

Do you work to create and influence
policies, resources, and structures that
make professional development a cen-
tral rather than a marginal activity?

Would you know capacity if you saw it?

A conference of mathematics and science educators reflecting on this
question concluded that components of capacity, which can be present at any

system level from local to national, are the following:

e People who can work with teachers in supporting their learning and

teaching

e Support systems for professional development providers
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e A knowledge base of professional development theory and practice

¢ Supported cultures in which professional development flourishes

¢ Policies, resources, and structures that make professional development
a central rather than a marginal activity (Friel & Bright, 1997, p. 41-46)

These elements constitute an “infrastructure” for professional develop-
ment. Without a strong infrastructure, professional development can be of
uneven quality and insufficient quantity, is not cost-effective, and comes in
the form of projects that are not sustainable, accessible, or inclusive. As noted
in the introduction to this critical issue, research suggests that lack of capac-
ity can negatively impact the success of the professional development.

The Consortium for Policy Research in Education (CPRE) conducted a
study of 22 school districts to examine the ways in which the districts effec-
tively supported sustained capacity for student and teacher learning. This
report (Massell, 2000) notes four strategies that were common to all of the
districts: (1) interpreting and using data to drive decisions about teaching and
learning, (2) building teacher knowledge and skills through professional
development, (3) aligning curriculum and instruction with both state policies
and other education efforts and initiatives in the schools and districts, and
(4) targeting additional interventions on low-performing students or schools.

Do you have leaders who can work with
teachers to support their learning and teaching?

In this chapter, leadership is discussed as another critical issue for pro-
fessional development. With respect to building capacity, the importance of
leadership cannot be underestimated. First, principals play a key role in their
schools’ capacity by ensuring coherence, establishing clear goals, and creat-
ing organizational arrangements for teacher collaboration. Too many profes-
sional development programs fail to enlist principals in carrying out these
key functions. Capacity also involves having other school leaders. The cur-
rent view of professional development calls for building a much broader
range of leadership capacity within schools to lead professional development
experiences. These include teachers who are in leadership positions, science
and mathematics resource teachers, and staff developers within school sys-
tems. (See the section on “Developing Leadership” in this chapter for ideas
for building leadership capacity.)

Do you have support systems for professional
development providers?

Staff or outside consultants and resource people who are providing pro-
fessional development also need support and opportunities for ongoing
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learning and development. The development of a larger and more cohesive
cadre of professional development providers is of critical importance to sus-
taining effective professional development. They need opportunities to learn,
to network with others in similar roles, and confront challenges and solve
problems together. Building capacity and sustainability for mathematics and
science education thus means developing and maintaining a diverse array of
structures to provide this ongoing support. For example, instructional
coaches meet together regularly to review and discuss student work to sup-
port their work with teachers. They might review and critique lessons to
deepen their own understanding of what to look for in classrooms and how
to help the teachers they are coaching. Leaders also participate in national
and regional events sponsored by the major professional organizations for
their own continued development (e.g., National Science Teachers
Association, National Science Education Leadership Association, National
Council of Teachers of Mathematics, National Council of Supervisors of
Mathematics, and National Staff Development Council).

Do you recognize, study, and apply the knowledge
base of professional development theory and practice
and help others do so?

As described in Chapter 2, there is a substantial knowledge base for pro-
fessional development theory and practice that covers a wide range of both the
contexts for professional development and the kinds of professional develop-
ment experiences that can occur. This knowledge base includes studies of
teachers in the process of changing their beliefs, mathematics and scientific
knowledge, and classroom practice; research on the process of professional
development itself; studies of teachers in subject matter collaboratives and
networks; studies of a variety of strategies for professional development; and
teachers’ own writing about their practice and about changed classrooms.

In addition, the national standards documents are a comprehensive col-
lection of the knowledge base in mathematics and science. They offer a
vision of the content and processes for teaching these subjects and consider-
ations from research on the development of teachers, and the school or sys-
tem supports necessary for effective learning. Professions are defined, in
part, by shared knowledge, both practical and theoretical, that becomes a
common language with which to communicate and improve. In fact, creating
and sharing knowledge is one of the key roles of leaders (Fullan, 2000).
Building capacity in the system to initiate and sustain ongoing learning
requires that the knowledge base be known and used. Through leadership
development programs, study groups for leaders and curriculum topic study,
a professional development strategy discussed in Chapter 5, teachers and
leaders are learning and applying the knowledge base to their work.
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Do you work to create and influence policies,
resources, and structures that make professional
development a central rather than a marginal activity?

In addition to adding a variety of structures and activities to what is cur-
rently available for teachers’ learning, it is clear that certain state and local
policies and financial arrangements constrain the degree to which teachers
can participate thoughtfully in the professional development opportunities
available. This means that to increase what is available to teachers, it is nec-
essary to identify and institute policies that increase the capacity of teachers
and schools to take advantage of what is available. As long as structures and
financial policies marginalize professional development, whatever capacity
can be built will be underused.

For example, education systems are plagued by schedules that impede pro-
fessional development during the school day, a major obstacle to promoting job-
embedded and practice-based learning. Schedules also challenge teachers’
ability to work in teams. Schools and districts often lack a commitment to long-
term and consistent priorities for teacher learning that would support teachers
to develop in any one content area over time. Instead, multiple programs are
offered which can distract teachers and reduce program coherence.

Professional developers must work with policymakers at all levels to
develop and institute policies that recognize that professional development
for all education personnel is an essential component of an effective school
system, rather than an add-on activity that can be eliminated in difficult
times. Strategies for developing supportive policies are also addressed in
Chapter 3 and in this chapter in the sections “Making Time for Professional
Development” and “Garnering Public Support.”

MAKING TIME FOR PROFESSIONAL DEVELOPMENT

For science and mathematics professional development to be effective,
teachers need ample time for in-depth investigation, reflection, and contin-
uous learning. Making adequate quality time available to effectively carry
out professional development programs is a challenge faced by every pro-
fessional developer. In fact, time has emerged as one of the key issues in vir-
tually every analysis of school change (Fullan & Miles, 1992; Garet et al.,
1999; Little, 1993; Loucks-Horsley et al., 1987; Loucks-Horsley, Stiles,
& Hewson, 1996; National Council of Teachers of Mathematics, 2000;
National Research Council, 1996; Sparks, 1994; Yoon, Duncan, Lee,
Scarloss, & Shapley, 2007).

The issue, however, is not just making time for professional development
but assessing how time is used, allocated, and distributed throughout the
school day and throughout the academic year. Simply making more time
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does not ensure more effective professional development opportunities for
teachers. It is also essential to use time in creative and unique ways to pro-
vide diverse and productive learning opportunities for teachers. As the
National Partnership for Excellence and Accountability in Teaching (2000)
notes, “The one major reason for failure of schoolwide change models is the
lack of teacher time focused on the right things. Districts actually may be
providing sufficient support and time for professional development, but the
results are less than desired because the time is not used well” (p. 11).

One challenge educators face is overcoming the traditional ways in
which teachers, administrators, and the public view how time is spent in
schools. Most schools are organized around the value—whether explicitly or
implicitly acknowledged—that the most worthwhile use of time in schools is
spent in direct contact with students.

As we know, student learning is the most valuable outcome of schools,
but teachers’ learning is a major contributor to student learning that is not yet
fully acknowledged as a valuable goal of schools. Until the view of learning
for all—including teachers and students—changes, educators will continue
to bemoan the fact that “there isn’t enough time!” As Tom Guskey (1999)
notes, “If the additional time for professional development is to yield truly
meaningful improvements, we must ensure that time is used wisely, effi-
ciently, and effectively. This will require deep and profound changes in the
organizational culture of most schools and in the perspectives of educators
who work within them” (p. 11).

Advocating for quality time for teacher learning in schools is the respon-
sibility of all educators. Fortunately, mounting evidence and research exist
that support educators in their efforts to find time for teacher learning.
Research documents a positive relationship between time for teachers to
engage in professional learning and quality instruction and student learning
(e.g., Council of Chief State School Officers, 2008). Another recent review
of professional development studies by Yoon and colleagues (2007) found a
positive relationship between sustained professional development programs
and student achievement. The sustained professional development programs
included 30 to 100 contact hours over a time period ranging from 6 to
12 months. These findings substantiate the importance of making time for
sustained professional development opportunities.

Although changes have been made in numerous schools and districts
throughout the country, professional developers still face challenges in real-
locating time for professional development. One barrier is the current struc-
ture of schools. Teachers typically have only their lunch or planning periods
designated as time away from their students. Rarely are teachers able to use
this time to collaborate or consult with their peers, reflect on either their
teaching or their students’ learning, or connect with others outside of the
school environment. Implied in this statement is that teachers’ own time is
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Making Time for Professional
Development: Critical Reflection

“designated” for them; rarely, however,
are teachers empowered, or trusted, to
decide how to use the designated time on

uestions .

Q their own.

e How do you find ways to make more Given the organizational structure of
effective use of time currently avail- schools and the perception of how teach-
able within the school calendar? ers should spend their working hours,

¢ How can you work toward influencing what can professional developers do?

state policies and public perceptions
that support professional development?

How do professional developers design
) programs and initiatives that overcome the

obstacles and allocate the necessary time
needed to create continuous learning opportunities for teachers of science and
mathematics? The following section suggests questions for professional devel-
opers to ask themselves as they tackle the issues surrounding time for profes-
sional development.

How do you find ways to make more effective use of
time currently available within the school calendar?

Even with the current structure and organization of schools, professional
developers have been able to find ways to “creatively restructure” the time
that is already available to teachers within the school day and the calendar
year. A review of the literature finds that the solutions being implemented
fall into several categories: released time, restructured or rescheduled time,
common time, better-used time, and purchased time (Darling-Hammond,
2000; Guskey, 1999; Murphy & Lick, 2001; Wei et al., 2009; WestEd, 2000;
Yoon et al., 2007).

Released Time

This strategy entails freeing teachers from their regular instructional
time with students. The most obvious approach is to provide substitute teach-
ers so that teachers can participate in professional development, although
there are some downsides to frequent use of substitutes unless they are qual-
ified to teach rather than just supervise students. Some schools have regular
substitute teachers who know the learning routines and can step into the
teacher’s role. Other schools draw upon principals and other administrators,
family members, and volunteers to serve as substitute teachers; other schools
use specialist teachers, such as art or music, or part-time teachers. Other
options include team teaching and instituting community-based learning
experiences or library research for students, or partnerships with community
organizations, informal learning settings (such as museums), and libraries to
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provide project-based learning opportunities for students that free individual
teachers from instructional time.

Restructured or Rescheduled Time

This solution requires formally altering overall instructional time—the
school day, the school calendar year, or teachers’ schedules. For example,
some schools are implementing schedules in which students attend school one
hour longer on four days and are released early on the fifth day or in which
students arrive one hour later in the morning one day each week, providing
time in the morning for teachers to meet with one another. Some schools com-
bine this approach with teachers arriving 30 minutes early, creating additional
nonteaching time. Others have combined and reallocated the small amount of
time that teachers are required by contract to stay after school each day to
“buy” one or two 45-minute periods for collegial work before school starts
each week. Others group students and teachers, using a team teaching
approach, so that groups of teachers have scheduled time outside of the class-
room. The school schedule can also be used to restructure time. Block sched-
uling, with periods that often extend from 90 to 120 minutes, creates a longer
planning period for teachers where they can have time for their own work and
collaboration with other teachers. Several districts find that by adding just
five minutes a day to the school schedule they can gain four to five early
release days for teacher learning. Year-round scheduling is increasingly being
used by many districts, which can create large blocks of time during semester
breaks (e.g., three or four weeks) for professional development.

Common Time

To move teachers out of individual preparation time, schools are reorga-
nizing time so that teachers have “common” free time. Such scheduled col-
laborative time enables teachers to meet by grade level, by discipline, by
subject area, or as interdisciplinary teams. This time is also being used by
learning communities to inquire into their students’ results and teaching and
to create a regular time for mentor and mentee teachers to conference. Many
schools are organizing collaborative time to follow or precede lunchtime,
giving teachers as much as 90 minutes of nonteaching time when they can
interact with colleagues informally or in learning activities such as study
groups, case discussions, and examining student work.

Better-Used Time

Often, teachers’ time outside of the classroom during the school day is
consumed by faculty meetings and administrative tasks that limit their
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opportunities for collaborating with peers. Schools are finding ways to
reduce the administrative nature of this time by using e-mail for routine com-
munication between teachers and administrators and even for communicat-
ing with students and families. Some schools designate that one staff
meeting each month be used for professional development. A unique solu-
tion has been to move “nonessential” student-oriented activities, such as
assemblies and club meetings, to afterschool time or to recruit staff other
than teachers to participate in these activities, thus providing more time for
teachers to meet. Some schools are using testing proctors to supervise
students while they take state assessments, providing teachers with addi-
tional blocks of time each year for collaboration.

Working with local educators, professional developers can help to find
time by examining the days that are formally scheduled for professional
development and reassessing whether they are being used optimally. Schools
and districts that investigate their current professional development practices
(inservice days, Saturday workshops, and afterschool presentations) often
find that they do not meet the teachers’ needs. By reallocating this time to
job-embedded experiences, such as demonstration lessons, case discussions,
or action research conducted in the classroom or even summer months spent
in a research project or course, schools can find the time for in-depth and rel-
evant professional development.

In addition to examining existing professional learning time, professional
developers are finding more ways to better use time by turning to technology
for teachers’ professional development. This avenue for learning allows teach-
ers to engage in reflective, in-depth, and collegial learning via online courses,
online study groups, or online book study, often at any time of the day, which
is appealing for teachers who are fitting their learning in late at night or in the
early morning hours as they juggle work and family responsibilities.

Purchased Time

Many schools and districts have taken advantage of the funding oppor-
tunities for professional development by obtaining grants from state and fed-
eral agencies, such as the Math and Science Partnership (MSP) programs
supported by the U.S. Department of Education and the National Science
Foundation or private foundations. In these cases, teachers are given stipends
for working beyond their regular hours, often on weekends and during the
summer. This is an ideal way to make time, as it does not take away from
student time and values the teachers by paying them for the additional time
spent outside of school hours. Some schools and districts have used grants to
establish a “pool” to pay permanent substitutes or provided these stipends for
teachers to attend professional development activities outside of the school
day, on weekends, and in the summer.
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How can you work toward influencing state
policies and public perceptions that support
professional development?

The suggestions described above primarily focus on implementing solu-
tions at the school or district level. Inherent in those solutions is the assump-
tion that schools and districts have control over their own programs, have
some existing time and funding for professional development, and can insti-
tute the kinds of restructuring discussed, that is, reorganizing school days and
calendar years. Many professional developers, however, are faced with poli-
cies and perceptions that further impede their efforts to create meaningful
learning opportunities for teachers, such as limited numbers of days allo-
cated by state boards of education for professional development or public
concern about teachers’ time out of classrooms. In these cases, more out-
reach is needed. One step is presenting the research evidence to key stake-
holders and policymakers that in-depth professional development is essential
to support improved student learning and that providing time for professional
development is critical. To accomplish this, professional developers must
identify and define what is considered professional development at their
local sites. Increasing public awareness of and support for teachers’ profes-
sional development includes conveying the importance of teachers’ ongoing
learning outside of the classroom and emphasizing how this enhances
student learning. Changing perceptions about what professional develop-
ment “looks like” and how it benefits student learning can increase under-
standing of its importance among families and community members.

For time for professional development to be valued, all involved—
including teachers, administrators, policymakers, and the public—must
begin to reconceptualize how to use school time. As Margaret Wheatley
(2002) states, “Schools that are truly learning communities for students and
teachers alike require time for teachers to study and collaborate during the
school day. If we want our world to be different, our first act needs to be
reclaiming time to think” (p. 99).

DEVELOPING LEADERSHIP

Leadership is a critical issue in professional development for two reasons.
First, leadership development is often an explicit goal of a large majority of
professional development initiatives in science and mathematics. Numerous
science and mathematics projects provide professional development experi-
ences focused on enhancing leadership skills for principals and administra-
tors, teacher leaders, and other educators involved in the improvement of
science and mathematics education. Second, from research on professional
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development and change in schools it is clear that leadership and support are
required for professional development experiences to result in changes in
teaching and learning practice (Bybee, 1993; Fullan, 1991; Houston,
Blankstein, & Cole, 2007; Lieberman & Miller, 2004; St. John & Pratt,

1997; Weiss & Pasley, 2009).

Teacher leadership has also been shown to be associated with increased
teacher learning and with creating more collaborative professional cultures
(Talbert & McLaughlin, 1994; York-Barr & Duke, 2004). Given the critical
need in mathematics and science to retain new teachers and support more
experienced teachers (National Commission on Mathematics and Science
Teaching for the 21st Century, 2000), developing teacher leaders and profes-
sional developers can renew and challenge teachers and contribute to the cul-
tural shift in schools toward learning communities. As Katzenmeyer and
Moller (1996) note, “Restructuring the school as a workplace for teacher
leaders to have collegial interactions is one initiative that can encourage tal-
ented teachers to remain in the profession. Teacher leadership opportunities
can promote teaching as a more desirable career and help to retain outstand-
ing teachers who can assist in the complex tasks of school change” (p. 93).

Developing Leadership: Critical
Reflection Questions

Is leadership development a goal of
the professional development program
or initiative?

If developing leaders is important,
what is meant by a leader, and what
roles do leaders play?

What specific roles of teacher leaders
are we interested in developing in
science and mathematics education?
How can these leadership roles be
developed?

Are there roles other leaders must
play for professional development to
be successful? If so, how can they be
developed?

/

Furthermore, effective school leader-
ship is positively related to increased
student achievement (Waters, Marzano,
& McNulty, 2003). Leadership plays a
significant role in cultivating a culture of
teacher and student learning and ensuring
that teachers have the support they need
to make needed changes in practice.
Thus, the development, support, and
advocacy of leaders are essential to legit-
imize changes, provide resources, and
create expectations that changes will
occur. As professional development
designers plan teacher learning programs,
it is critical for them to consider whether
the leadership is in place to support the
program and also if activities need to be
initiated to strengthen the leadership.

Is leadership development a goal of the
professional development program or initiative?

Unless there is already a highly effective leadership corps in place,
professional development designers will need to consider establishing
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goals and initiatives to build the leadership required to ensure that the
program has a chance of success. Most major professional development
programs or initiatives identify a goal for developing leadership as part of
their plans based on the strong case made in the school improvement lit-
erature that leaders play a critical role in a school’s ability to provide an
effective science and mathematics education. St. John and Pratt (1997)
found that in sites in which science and mathematics reforms were suc-
cessful, one or more long-term, highly skilled leaders were involved. In
recent years, hundreds of institutes and academies began to focus on the
professional learning of leaders, from classroom teachers to principals
and other administrators. The development of instructional coaches, men-
tors, and in-house professional development providers who provide the
ongoing support and leadership needed for continuous improvement of
teaching and learning is becoming more commonplace in schools across
the nation. The key issue for professional developers designing programs
is to ensure that their leadership development efforts are designed to
inspire and engage leaders in meaningful ways around issues of teaching
and learning and that they align well with and complement the entire
design of the program.

If developing leaders is important, what is
meant by a leader, and what roles do leaders play?

Effective leaders can be the teacher who asks the tough questions of
her colleagues or the one who jumps in to lend a hand to the beginning
teacher struggling to get his classroom organized. They are resource
providers, problem solvers, content experts, cheerleaders, and critical
friends. They are often connected to professional networks through which
they gain access to resources and support for continuing the work of edu-
cational change. They primarily focus on issues of educational substance,
such as supporting new curriculum and instructional and assessment prac-
tices, while remaining attuned to the politics and organizational and cul-
tural issues that may thwart them (Kaser, Mundry, Stiles, &
Loucks-Horsley, 2002). They see standards not as a lockstep formula to be
followed but rather as guideposts to lead and direct efforts. These leaders
anchor change efforts in a vision of effective learning and build support
for the vision and the practices needed to support it. They continuously
reflect on and inquire into teaching and learning and engage in profes-
sional discourse and use research-based models as a way of understanding
and leading change (Anderson & Pratt, 1995). They have moral purpose,
actively build relationships, create coherence, and encourage the creation
and sharing of knowledge (Fullan, 2001).
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Kouzes and Posner (2001) identify five practices exemplary leaders use:

1. Challenging the process: Searching for opportunities to change the
status quo and innovative ways to improve

2. Inspiring a shared vision: Seeing the future and helping others create
an ideal image of what the organization can become

3. Enabling others to act: Fostering collaboration and actively involving
others

4. Modeling the way: Creating standards of excellence and leading by
example

5. Encouraging the heart: Recognizing the many contributions that
individuals make, sharing in the rewards of their efforts, and cele-
brating accomplishments

All leaders—teachers, principals, district administrators, policymakers,
and other educators involved in science and mathematics education—need to
develop the knowledge, skills, and abilities identified.

Leaders play different roles at different times. Leadership implies that
there are others to lead and, thus, a leader must have authority whether it is
vested in the position itself; in the personality, character, or expertise of the
person; or in the vision that is espoused. They recognize and accept the
responsibilities of leadership. Teacher leaders and administrators alike share
leadership roles by advocating for science and mathematics education with
families and the community. Although the specific roles that leaders play
vary, for change to be successful, everyone must be ready to be a leader
(Fullan, 1993; Lieberman & Miller, 2004).

What specific roles of teacher leaders are we interested
in developing in science and mathematics education?

Increasingly, teachers are taking on formal and informal roles as educa-
tional leaders (Killion & Harrison, 2006). Through the National Academy for
Science and Mathematics Education Leadership at WestEd, the authors have
seen firsthand the passion and power of talented teacher leaders when they
take responsibility for changing the quality of teaching and learning in their
schools and districts. Using data to guide them, they become superb diag-
nosticians focusing in on what needs to be done, who needs to be involved,
and where to start.

New forms of teacher leadership are bubbling up as teachers are empow-
ered to take action to improve their schools. As Crowther, Kagan, Ferguson,
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and Hann (2002) write: “Ultimately, teacher leadership, as we intend it, is
about action that transforms teaching and learning in a school, that ties
school and community together on behalf of learning, and that advances
social sustainability and quality of life for a community” (p. xvii). In an
insightful essay written on the success of teacher leadership in the National
Writing Project, Barbara Heenan (2009) explores the nature, purposes, and
support of teacher leadership. The essay reveals that teacher leadership may
develop from “genuine, rigorous, and compelling” (p. 8) learning experi-
ences focused on the content teachers teach. In this case, the teacher engaged
deeply with the discipline of writing himself, deepening his knowledge of the
discipline, and later made connections to how his students think, which
awakened an appreciation for his students’ unique perspectives. The experi-
ences brought about rethinking of the teacher’s role and how to teach and a
desire to share his experience and the transformation he made in his practice
with other teachers through mentoring and collaboration.

Like the teacher in this case, many teachers have had the opportunity to
deepen their content and pedagogical content knowledge and were inspired
to take on key leadership roles in supporting the learning of their colleagues:

o Teacher development. More and more teacher leaders are providing
professional development for their colleagues. They coteach content
courses with local university faculty and lead informal sessions to
share “best practices” they use in their own teaching. Teachers are
serving as instructional coaches and facilitators of various kinds of
professional learning experiences, such as study groups, case discus-
sions, or demonstration lessons. As professional development oppor-
tunities continue to shift from one-shot workshops offered by
external experts to more ongoing, job-embedded forms rooted in
teaching practice, teachers’ ability to guide these efforts is increas-
ingly important.

o Curriculum, instruction, and assessment. As an extension of their
involvement in professional development, teachers become leaders in
changing curriculum, instruction, and assessment practices. Teachers
play key leading roles as members of school and district committees
that select or write curriculum, adopt textbooks and other instruc-
tional materials, select or develop assessments, and respond to new
initiatives, for example, establishing partnerships with mathematics
and science faculty to improve the preparation of teachers. Through
such a partnership in Massachusetts, teacher leaders are coteaching
rigorous mathematics content courses and building a video library of
classroom teaching that other teachers can view and discuss to enrich
their own practice.
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e School improvement. Teachers are serving as leaders well beyond
their own classrooms or departments by facilitating communication
among teachers schoolwide to strengthen the school’s culture for
learning, sitting on school leadership or management councils, and
addressing political problems with administrators and community
members that relate to new ways of teaching and learning science and
mathematics (Ferrini-Mundy, 1997). They also participate in or facil-
itate networks within or across schools, both in person and online.

Leadership roles provide teachers with numerous benefits, both person-
ally and professionally. As Roland Barth (2001) states,

Teachers win something important. They experience a reduction in
isolation; the personal and professional satisfaction that comes from
improving their schools; a sense of instrumentality, investment, and
membership in the school community; and new learning about
schools, about the process of change, and about themselves. All of
these positive experiences spill over into their classroom teaching.
These teachers become owners and investors in the school, rather
than mere tenants. They become professionals. (p. 449)

How can these leadership roles be developed?

Experienced teachers require development opportunities to effectively
take on roles of leadership (Ball & Cohen, 1999; Darling-Hammond &
McLaughlin, 1999; Friel & Danielson, 1997; Grady, 1997; Katzenmeyer &
Moller, 1996). Leaders need to possess an in-depth understanding of science
and mathematics content; a thorough knowledge of the best practices in
teaching, learning, and school organization; self-awareness and an ability to
be self-critical; willingness to learn from mistakes and successes; knowledge
of schools, both the learning and teaching processes and the political struc-
tures and culture; knowledge of how adults learn; and an understanding of
the process of implementing and evaluating changes. Leaders who serve as
professional developers must also be skillful organizers and coordinators,
networkers and relationship builders, and fundraisers. They value the knowl-
edge adults bring to their learning experiences and are willing to take risks
and experiment with new approaches and ideas.

They also need skills in decision making, building and managing teams,
conflict resolution, using data as a guide to instructional improvement, prob-
lem solving, vision building, communicating, and managing diversity. They
need to be astute about how to operate as leaders among their peers.
Especially in the absence of a professional culture, teacher leaders can
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become targets and find that their colleagues are reluctant to accept them in
their new roles.

This large skill set and knowledge base does not develop overnight. It
develops through a combination of deepening one’s own content knowledge
and transforming ideas about teaching and learning, on-the-job experiences,
reflection on practice, leadership coaching, and leadership development
programs. For example, for the Massachusetts Intel Mathematics Initiative
(MIMI), teacher leaders receive year-long development in how to lead math-
ematics learning communities in their sites, including learning the mathemat-
ics content involved and developing facilitation and mathematical discourse
skills. They grapple with their own understanding of mathematics in prepara-
tion for helping other teachers come to new understandings. Throughout the
year, they lead their own mathematics learning communities in local sites, get
feedback from experienced facilitators, and document their results through a
portfolio. Another example, the Learning to Lead Mathematics program at
WestEd (Carroll & Mumme, 2007), provides rich videotaped case discussions
that afford leaders the opportunity to learn content-specific facilitation skills
and norms for mathematical discourse. Other leadership development
programs include leadership academies or institutes that convene cohorts of
new leaders over time to delve into and develop their understanding of the
skill sets and knowledge of leaders. A hallmark of these programs is that
learning is grounded in the leaders’ real work, and they include opportunities
to demonstrate new leadership knowledge by carrying out projects in their
local sites and sharing the results with their leadership academy peers.

Developing leadership does not stop with learning new knowledge and
skills. As in any other professional development, teachers learning to be
leaders require ongoing support and opportunities to learn over time and to
experiment with some of their new skills and strategies, receive feedback
from more experienced leaders, discuss problems that arise, and make appro-
priate changes. Professional development designers have found it useful to
structure regular meetings of teacher leaders for these and other purposes
(see especially “Professional Development Case C” on the Mathematics
Renaissance and “Professional Development Case E” on the Cambridge
school district in Chapter 6).

Are there roles other leaders must play for
professional development to be successful? If so,
how can they be developed?

Administrator leadership is required for professional development to
promote learning and changes in classroom practices. Principals, for
example, support changes in school mathematics and science through such
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roles as advocate, facilitator of curriculum selection, provider of funds and
other resources such as time to meet, broker of professional development and
other support, monitor of progress, and troubleshooter. They also must
understand their role in supporting teachers by learning to anticipate how
teachers will feel and behave as they change their practices; what help teach-
ers are apt to need and when; what materials, other supplies, and support staff
are required; and what outcomes they can expect from the changes teachers
are implementing. In addition, principals need to be instructional leaders
themselves and therefore must develop their own in-depth understanding of
science and mathematics standards, instructional strategies, professional
development, the change process, assessment, and curriculum (Fullan, 2000,
2002; Institute for Educational Leadership, 2000). Their own professional
development, in fact, mirrors effective professional development for teach-
ers: It should be long-term and planned, focused on student achievement,
job-embedded, and supportive of reflective practice and should provide
opportunities to work, discuss, and problem solve with peers (Drago-
Severson, 2004; Educational Research Service, 1999).

All these leadership activities and experiences reinforce the impor-
tance of building a learning community around new ways of learning and
teaching and of working together to change perspectives and expectations.
Learning together, when it is done in an open and trusting environment, can
build respect for different roles and relationships that help school person-
nel weather the difficulties associated with making significant changes in
practice.

Leadership is required for professional development to make its impact
felt in schools and classrooms. Professional development programs can
address this by building the leadership knowledge, skills, and dispositions of
participating mathematics and science teachers, as well as administrators, at
all levels of the education system.

ENSURING EQUITY

Ensuring equity in a diverse society has become extremely important as
science and mathematics education has shifted from producing a relatively
few highly skilled scientists and mathematicians to promoting literacy for
every citizen. There is underrepresentation of some populations—such as
persons of color, individuals from low socioeconomic groups, persons with
disabilities, and women—in various areas of science and mathematics,
including careers, higher-level coursework, and opportunities to learn from
adequately prepared teachers. The inadequacies of curriculum materials and
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instructional approaches for such a diverse population are often cited as
problems, particularly with the movement to build new learning based on the
learner’s experiences and context. Widespread strategies such as tracking
have come under attack as obstructing access to mathematics and science
learning for a large portion of the student population. For example, Oakes
(2005) reports that students of color are disproportionately represented in
lower-level classes and underrepresented in higher-level classes. African
American students are more likely to be overrepresented in special educa-
tion, and the literature cites several causes, including testing bias, economic
disadvantage, and a cultural mismatch between students of color and their
teachers (Blanchett, Mumford, & Beachum, 2005; Skiba et al., 2008). Males
are underrepresented in gifted and talented programs and are less likely to
enroll in advanced courses (Ford, Grantham & Whiting, 2008). The achieve-
ment gap between African American, Latino, Asian American, White, Native
American, and other student populations continues to widen. In some cases,
this gap is the result of “negative assumptions about what children of color,
students with exceptional needs, or students living in poverty are capable of
learning and achieving” (Love et al., 2008, p. 24) that influence the way in
which students are educated.

Clearly, students in our schools are
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receiving inequitable opportunities for
high-quality learning and, as an educa-
tional system, we are failing a large pro-
portion of our students. But how does
equity relate to a discussion of effective

Ensuring Equity: Critical
Reflection Questions

development experience

professional development in science and
mathematics? The answer is, How could
it not? The purpose of professional devel-
opment is to enhance teachers’ knowl-
edge and skills to address every students’
learning needs, and that cannot happen
without attention to ensuring equity.
There are several issues regarding
equity that play out in professional devel-
opment. The first, and perhaps most crit-
ical, issue is whether the professional
learning experiences include opportuni-
ties for teachers to examine and chal-
lenge their beliefs about who can learn
and how diverse groups of students learn
best. Professional development is
designed to enhance quality teaching,

opportunities for teachers to examine
and challenge their beliefs about who
can learn and how diverse groups of
students best learn?

Does the content of the professional
development experience include the
issues of equitable opportunity for all
students to learn science and mathe-
matics and participate in careers in
science and mathematics?

Is access to the professional develop-
ment experience equitable? Is this
opportunity available to all, or does it
favor people in certain locations, with
certain lifestyles, and from certain cul-
tural, gender, or racial groups?

Does the design of the professional
development invite full engagement
and learning by participants?

e Does the content of the professional
include

/
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and without an exploration of the ways in which teachers’ beliefs influence
their instructional approaches, quality teaching cannot be achieved. A second
issue also relates directly to students: ensuring that what teachers learn in pro-
fessional development provides them with the skills, resources, and sensitivities
necessary to help a diverse student body gain literacy in science and mathemat-
ics. The third issue relates to equitable access for every teacher to quality pro-
fessional development, and the fourth issue concerns whether the design of
learning sessions invites full engagement and learning by every participant.
Thus, the issues relate to both the content and the design of professional devel-
opment. The discussion here is organized around these four areas and proposes
questions that professional developers can ask about their programs.

Does the content of the professional development
experience include opportunities for teachers to
examine and challenge their beliefs about who can
learn and how diverse groups of students best learn?

Too often, we hear complaints that teachers are required to attend dis-
trictwide presentations on being culturally sensitive and attentive to diverse
learners’ needs. While these awareness sessions might be effective in initiat-
ing some action, helping teachers explore their beliefs about who can learn
goes much deeper than attending one workshop. Rather, the conversations
should be embedded within their professional learning experiences and
authentic in nature. For example, examining student work or student learn-
ing data is often a catalyst for what Glenn Singleton and Curtis Linton call
“courageous conversations” (2006). When teachers see for themselves that
certain students are not learning at the same levels as other students, the con-
text is ripe for exploring the reasons why. The discussions should steer clear
of blaming students, their families, their home environments, or their cultural
backgrounds and instead focus on what is happening in the classroom that is
not supporting these students to learn.

Facilitators need to have their own professional development to learn to
facilitate these challenging conversations and to learn to look for the “teach-
able moments” in professional development sessions. One way to both pre-
pare facilitators and embed equity as “content” within professional
development is to engage learners in exploring cultural proficiency—
“honoring the differences among cultures, seeing diversity as a benefit, and
interacting knowledgably and respectfully among a variety of cultural
groups” (Lindsey, Roberts, et al., 2005, p. 54). Lindsey and his colleagues have
several resources that help educators explore the cultural proficiency contin-
uum, and in the authors’ work on engaging school teams in data-driven
dialogue, we have found these experiences invaluable. (For more information



Critical Issues to Consider in Designing Professional Development

and resources for introducing these tools see The Data Coach’s Guide to
Improving Learning for All Students by Love et al., 2008.)

In addition to preparing facilitators, it is important for designers to delib-
erately plan for these conversations: It is not enough to assume they will hap-
pen on their own. For example, when conducting case discussions, designers
can include cases that raise the issue of equitable opportunities for every
student to learn science or mathematics. Issues of equity are also a frequent
focus for teachers’ investigation through action research.

The key is to ensure that dialogue about equity and cultural proficiency are
part of teachers’ professional learning experiences. The conversations will
inevitably arise, and designers need to anticipate and plan for these conversa-
tions, as well as prepare facilitators to lead constructive dialogue with their peers.

Does the content of the professional development
experience include the issues of equitable opportunity
for all students to learn science and mathematics and
participate in careers in science and mathematics?

The goal of equitable science and mathematics education is to ensure
successful outcomes for all students regardless of their race, ethnic heritage,
gender, educational abilities, socioeconomic class, or learning style. How
can professional development help teachers improve their strategies for
reaching all students with effective science and mathematics education? One
way is to introduce tools that assess student progress and allow teachers to
identify the differential impact on groups of students; areas of identified
weakness can be the focus of professional development. Research on equity,
motivation, and achievement among children of color and females can be
included in professional development. Schools can carefully examine their
student learning data and data on structures, such as tracking, to identify
imbalances in equitable opportunities for student learning. They can exam-
ine which teachers are teaching which courses, grades, and students to see
whether certain students are being taught by less qualified teachers. Some
research indicates that there is inequitable distribution of highly qualified
teachers in low-income and high-minority schools (Goe, 2007). Professional
developers can help teachers examine school data to identify whether these
inequities exist and develop plans to address them. Study groups of teachers
and staff can explore equity through reading and discussing research and
cases. Researchers argue that schools and programs must be structured for
effective use of formative assessments and support small groups of teachers
collaborating to focus on teaching and learning (Frances, Rivera, Lesaux,
Kieffer, & Rivera, 2006; Gersten et al., 2007). All of these approaches to
professional learning can enhance teachers’ ability to reach every student.
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In addition, research increasingly shows that “the professional develop-
ment that makes a difference for students of color is professional develop-
ment that deepens teachers’ knowledge of the curriculum they are teaching,
helps them find or create effective lessons, and enables them to assess and
respond to student performance” (Haycock & Robinson, 2001, p. 18). In
other words, effective professional development—professional learning
opportunities that embody the characteristics of practice-based learning for
teachers—Ileads to enhanced learning for every student. The content of pro-
fessional development should focus squarely on the practice of teaching and
learning; that focus in and of itself can enhance equitable learning for
students. For example, data from the National Association of Education
Progress (NAEP) indicate that schools and districts that are closing achieve-
ment gaps are using their local assessments and data to make improvements
in their curriculum and instruction (Perie, Moran, & Lutkus, 2005). These
data are further evidence that teachers’ focus on their practices and how to
improve instruction can lead to enhanced student learning.

Issues of equity in mathematics and science education reveal themselves
in many elements of education; opportunities for educators to become aware
of this critical issue and ways to think about change are very appropriate as
content for professional development. Exploration of how students best learn
challenging content in a second language, the impact of tracking on oppor-
tunities to learn, cooperative learning as an alternative pedagogical approach,
and family and community collaboration are all important issues that can be
part of professional development programs in mathematics and science for
teachers, administrators, and other educators.

Numerous programs have been developed in recent years to specifically
address equity in teaching, learning, and schools, including the work of the
Education Trust (www.edtrust.org), the Dana Center’s Advanced Placement
Equity Initiative (www.utdanacenter.org), and TERC’s Weaving Gender Equity
Into Math Reform (http://wge.terc.edu) and the Using Data Project (http://using
data.terc.edu). Many Web sites, books, and journals, including publications by
the National Council of Teachers of Mathematics (NCTM, www.nctm.org) and
the National Staff Development Council (NSDC, www.nsdc.org), are now
devoted specifically to the topics of equity and diversity.

In addition, Weissglass’s (1996, 1997) seminal work in mathematics edu-
cation remains a good example of addressing the issues of equity for both
education in general and professional development specifically. His work sug-
gests the need to make equity the central focus of educational change efforts.
His professional development goal is to help educators understand the rela-
tionship between mathematics and culture and to increase their capacity to
provide mathematical experiences that meet both the needs of a diverse
student population and the NCTM standards. Through reading, discussion,
and observation, educators in Weissglass’s programs explore how cultural
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values and ways of understanding can affect mathematics learning and teach-
ing; understand the culture of mathematics and the value of building class-
room mathematics on children’s own experiences; examine instructional
materials though an “equity filter”; and experience the application of mathe-
matics to understanding important social issues, such as hunger, poverty, and
teen pregnancy. These kinds of experiences help educators to better under-
stand the issues of equity as part of their own professional development.

Is access to the professional development experience
equitable? Is this opportunity available to all, or does it
favor people in certain locations, with certain lifestyles,
and from certain cultural, gender, or racial groups?

Access is a simple concept, but it is often ignored by professional devel-
opment designers who are not aware of the inequities that can be created
when opportunities are offered to teachers. They may think they offer the
same chance to everyone to participate in professional development, but
many factors, some of which are in their control, inhibit participation. Some
of these factors include scheduling, distance, and resources required to use
what is learned. For example, there are many opportunities for teachers to
participate in multiday immersion experiences and institutes during the sum-
mer, but these opportunities are not always accessible to all teachers. Many
teachers have summer jobs, and others have family obligations that prohibit
them from enrolling in an intensive professional development program that
will keep them away from home for multiple days or weeks. When only some
teachers are able to participate in this kind of professional development, it is
imperative that designers include alternative options for teachers who are
unable to attend, such as study groups that explore the content provided in
the institute over time during the academic year.

States with many rural schools struggle with providing quality profes-
sional development for every teacher in all schools. Many districts, regions,
and states have addressed this issue by instituting online professional learn-
ing and networking opportunities for teachers. For example, programs pro-
vide in-person learning sessions complemented by online study groups, book
study discussions, and electronic networking, thus ensuring that teachers in
the most remote regions, often serving the poorest of students, have access
to professional development. In other instances, videoconferencing allows
isolated teachers to participate in common learning experiences even when
they are dispersed throughout a region.

Inequitable policies and practices in school funding can create unequal
opportunities for professional development. Just examining the variation in
how professional development funds are distributed and then used in differ-
ent schools, districts, and states is enlightening. Resource-rich schools,
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which often do not serve underrepresented student populations, usually have
professional development programs, while other schools struggle to find
funds to just purchase lab equipment, books, and other materials. Designers
are attentive to these inequitable circumstances and strive to make profes-
sional learning opportunities available for every teacher.

Does the design of the professional development invite
full engagement and learning by participants?

Making professional development accessible is a necessary first step, but
the design will determine whether it is truly equitable. Professional develop-
ment strategies should be chosen to meet the diverse needs and learning
styles of participating teachers. Unfortunately, professional development
planners are not always aware of the characteristics of programs that could
be problematic. For instance, cultural norms may create barriers to some pro-
fessional development activities, such as modeling and giving critical feed-
back. Or programs that expect participants to learn mainly from reading
materials do not serve auditory and kinesthetic learners well.

Demonstrating equity in the design of professional development
programs also involves who is chosen to play leadership roles. The designa-
tion of leaders sends a strong message about the priority of equity and its role
in what and how educators learn. Schools need to select professional devel-
opment leaders who represent the diversity in both the teacher and student
population, understand and value equity and diversity, and proactively
involve teachers in professional development efforts who are from underrep-
resented groups or who teach underrepresented students.

WestEd staff Carne Barnett-Clarke and Alma Ramirez have actively
recruited and supported teacher leadership development among African
American, Latino, Native American, and other underrepresented groups
through their work with teachers using mathematics cases. In the initial
stages of the project, they found relatively few minority teachers volunteer-
ing to participate in the professional development sessions that use mathe-
matics case discussions to enhance teachers’ pedagogical content knowledge.
Since one of the explicit goals of their work is to reach a diverse audience of
teachers and to develop a diverse group of teacher leaders as case facilitators,
Barnett-Clarke examined the ways in which teachers were recruited and
invited to participate. She found that the practice of contacting schools and
sending out fliers resulted in recruitment of the “usual suspects”—the most
active, frequently engaged teachers were the ones who attended or were nom-
inated by their principals but were most often not representative of a diverse
group of teachers. For example, Barnett-Clarke found that in the initial
case discussions most teachers were White, shared a common pedagogy and
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philosophy of teaching and learning, and were more experienced teachers.
There were few teachers of color and no new and inexperienced teachers, and
there was a lack of diverse perspectives about teaching.

To address the lack of diversity among participating teachers and the
resulting pool of people to develop into case facilitators, Barnett-Clarke and
her colleagues began to personally invite teachers from more diverse back-
grounds, contact previous case discussants asking them to nominate teach-
ers, and encourage and support leadership among diverse participants. Case
discussions were also designed to help teachers move from low-risk engage-
ment to higher-risk participation, such as sharing the facts and details of the
case before critically examining the teaching beliefs or behaviors of the case
teacher. These strategies resulted in case discussions characterized by diverse
perspectives, confident case discussants, and case facilitators who represent
varied cultural backgrounds and experiences (see Barnett-Clarke & Ramirez,
2009, for more information on their approaches).

BUILDING A PROFESSIONAL LEARNING CULTURE

The culture of a school contributes to the learning of all within its walls. As
described in Chapter 3, a school that embodies a collaborative culture and
professional learning community is characterized by a strong vision of learn-
ing, is focused on continuous learning, promotes a community of learners
who all take responsibility for learning, “deprivatizes” teaching through col-
laborative and collegial interactions, and routinely supports and engages teach-
ers in collaborative inquiry and dialogue (DuFour & Eaker, 1998; Fullan, 2001;
Hord & Sommers, 2008; Love et al., 2008; McLaughlin & Talbert, 2007).
Professional learning communities are associated with both changed
teacher practices and changed professional culture by embedding continuous
teacher learning into the culture (Andrew & Lewis, 2002; Louis & Marks,
1998; Supovitz, 2002). Without a supportive culture, however, professional
learning of teachers has little chance of survival as teachers’ newly gained
knowledge and skills fail to have a lasting impact on their practice. What can
professional developers who aim to help teachers foster improved learning of
science and mathematics do to strengthen or build a strong professional learn-
ing culture? Especially in instances in which the professional development
opportunity is neither inside the school nor connected with the school or dis-
trict in any way, professional developers have special challenges for nourish-
ing professional cultures. The first step in that direction, however, is to
understand what is known about professional culture and why it is important.
Rosenholtz (1991) aptly coined the terms learning enriched and learn-
ing impoverished to describe elementary schools in which students, teachers,
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and other members of the school community either learned and grew in an
exciting, supportive environment or languished with none of the expecta-
tions, norms, and rich learning experiences to help them grow. Little’s (1982)
early work on professional development pointed out differences between
schools in which teachers talked continuously about their teaching and their
students, experimenting with new strategies and sharing successes and fail-
ures, and those in which teachers were isolated, private, and not prone to
innovation. Both researchers found student learning differences that favored
schools in which teachers also learned.

In their studies of teachers’ workplace settings, McLaughlin and Talbert
(2001, 2007) determined that strong professional cultures are essential to
changing norms of practice and pedagogy. This happens when teachers
examine assumptions, focus their collective experience on solutions, and
support efforts on the part of everyone to grow professionally. Professional
communities with norms of privacy and unchallenged sacred principles or
personal beliefs breed embittered, frustrated teachers. Interestingly, depart-
ments within a single high school can have such different professional cul-
tures that the influence of school leadership seems much less important.

Researchers with the Qualitative Understanding: Amplifying Student
Achievement and Reasoning (QUASAR) project examined teacher develop-
ment and change in middle schools through a “community of practice”
framework (Stein, Silver, & Smith, 1998), which was originally developed by
Lave and Wenger (1991). The notion of a community of practice helps
describe how teacher learning occurs in collaborative, school-based commu-
nities. For example, in looking at ways in which “newcomers” (p. 37) to a
school were participating in the community, the QUASAR project found that
simply being a “member of a community of practitioners provides meaning
and context to newcomers’ learning experiences” (Stein et al., 1998, p. 37).
The community provided opportunities to observe teaching strategies in
action, to hear stories about the process of changing, and to become
immersed in the “language” of reform. Rather than teacher collaboration
being simply a contextual variable that

Building a Professional "\ enhances individual change and growth,
Learning Culture: Critical it also nurtures and supports learning and
Reflection Questions change in the community. It is the culture

of the community itself that contributes

What is a good starting place for to both individual and group changes and
building a professional learning culture?

What can professional developers
specifically do to build professional
communities among teachers?

learning.

These findings about the power of
professional community cut across levels
of schooling. They provide clues to what
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professional developers working with teachers of science and mathemat-
ics can do to foster deeper learning and development. The following
paragraphs provide questions that professional developers can ask them-
selves to improve the impact of their programs by building professional
culture.

What is a good starting place for building a
professional learning culture?

Professional developers have used three strategies to build professional
communities. First, they have increasingly required teacher participants to
bring colleagues and principals with them to share in learning. For
example, teachers are asked to participate in pairs or teams with an admin-
istrator. Having an administrator present can be important in creating both
the culture and the structures to support implementation of learning and
professional community back at the school. In particular, administrators
can provide needed resources, allocate time for professional development,
and serve as advocates for professional development when interacting with
district administrators and families. In other cases, the professional devel-
opment is for the whole department (as in high schools and some middle
schools), whole school, or even whole district so that an entire staff learns
together.

A second strategy is for professional developers to build their own
professional communities outside the boundaries of departments, schools,
or districts. The professional networks described in Chapter 5 provide
examples. The professional developers supporting these networks take
pains to build relationships among their members that lack only the phys-
ical proximity of an intact teaching staff. A critical ingredient of what
some call “temporary systems” is that they continue over time, purposely
nurturing the relationships between their members in an ongoing way
rather than severing them after a “main event,” such as an institute or
workshop experience.

A third strategy that professional developers have used to nurture pro-
fessional community is to work with individual participants to equip them
with ways to build their own professional communities “back home.” This is
not the “each one, teach one” strategy that some use, largely unsuccessfully,
in which teachers learn new skills and strategies and are expected to return
to their schools and teach others the same skills and strategies. In the case of
developing a professional community, professional developers suggest and
encourage sharing of strategies for teachers to use in their schools to (a) ini-
tiate and sustain dialogue about what they have learned, (b) work with their
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administrators to build realistic expectations and garner support, and
(c) encourage others to participate in similar, complementary learning expe-
riences. For example, teachers may return home with study guides for exam-
ining articles or videos that engage others in what they are learning. They
practice “reentry” behaviors that keep them from becoming isolated by
virtue of their changing beliefs and values and enthusiasm for new ideas and
approaches and that allow them to respond constructively to questions and
issues raised by others. Instructional coaches and teacher leaders may also
learn how to work collegially with peer teachers and prospective teachers
who are placed with them for practice teaching to strengthen the school cul-
ture. Sergiovanni (2007) suggests that coaches need to be prepared to raise
questions about the school culture, such as “What changes will we need to
make in the norms [and] systems of our schools? What will be the accepted
ways we do things? How will our purposes, values, and commitments be
used to point the way to evaluate our work?”” (p. 65). These kinds of strate-
gies help teachers make inroads in building or strengthening their own pro-
fessional communities. A central focus of this work is on articulating the
goals, values, and beliefs that will guide the learning culture (Love et al., 2008).

What can professional developers specifically do to
build professional communities among teachers?

Research indicates that professional communities thrive where collabo-
ration, experimentation, and challenging discourse are possible and welcome
(Elmore & Burney, 1999; Fullan, 2001; Hord & Boyd, 1995; Little, 1993;
McLaughlin & Talbert, 2007; Norris, 1994; Sparks, 2002; St. John & Pratt,
1997). Collaboration is fostered through finding time for professional learn-
ing (see “Making Time for Professional Development” in this chapter). Also,
collaboration must meet the needs of participants; there must be something
in it for each of them, and it must have a purpose that is better served by col-
lective rather than individual work or expertise. The purpose of collaboration
must be improving student learning; clear goals for students coupled with
use of student learning data, including student work, help teachers to main-
tain that focus.

Effective collaboration requires special skills—in communication,
“data-driven dialogue” (Love et al., 2008; Wellman & Lipton, 2004), deci-
sion making, problem solving, and managing effective meetings. Finally, col-
laboration requires a genuine caring about others that can be strengthened
through opportunities to do constructive work together and to share interest-
ing and stimulating experiences. Professional developers can foster collabo-
rative communities through structuring experiences of shared learning and
skill development in these areas.
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It is important to note that collaboration as a vehicle for learning and
community building can be a negative as well as a positive force. Fullan and
Hargreaves (1991) point out that “contrived collegiality” can take teachers
away from valuable time with students, and “groupthink” can stifle rather
than stimulate innovation and imaginative solutions (p. 7). As pointed out by
Mundry and Stiles (2009), poor implementation of the professional learning
communities model can result in teachers being locked into stifling conver-
sations guided by narrowly focused protocols. Instead, professional learning
cultures must work to build teachers’ capacity and professional judgment to
effectively engage in inquiry into student learning and needed changes in
practice. McLaughlin’s (1993) research has found collegiality can focus on
being critical of students and reinforcing norms of mediocrity. The chances
of collaboration taking a more learning-enriched path are increased when it
is accompanied by the establishment of respect for teachers and students,
experimentation, and challenging discourse.

Developing respect for teachers involves examining beliefs about the
roles of teachers and their status as professionals and developing their capac-
ity to use evidence and research, as well as knowledge grounded in teaching
experience, to inform decisions. Effective collaborative cultures also build a
strong commitment to student learning and believe in students’ capacity to
be successful. As discussed in this chapter, ensuring equity for students
requires teachers to develop their own cultural competence and to strive to
provide excellence for every student.

Experimentation requires skills and dispositions toward inquiry, norms
that recognize and support failure, and ideas with which to experiment.
Although this does not refer specifically to formal action research, insights
into fostering inquiry are provided in the discussion of action research as a pro-
fessional development strategy in Chapter 5. Professional development
programs can be sources of new ideas and practices with which to experiment
and can assist teachers to do so in ways that increase their potential for learn-
ing. More difficult is the issue of making it okay to fail. Teachers have tradi-
tionally been expected to be the source of knowledge; it is understandable why
some struggle with the perception that they must always have the right answers.
Learning to accept and learn from trial and error is harder for some than oth-
ers. It can be enhanced by having a community of people who value trying new
approaches, a structured way to reflect on both successes and failures, and a
clear picture of which situations are low stakes and which are high—that is, the
ability to analyze the consequences of failure for different situations.

Finally, challenging discourse is not very common among teachers. Often,
teachers equate critical reflection on practice with criticism of personal perfor-
mance. Building professional cultures, however, by the very definition of the
word professional, carries with it a commitment to effective practice in oneself
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and in others who share the profession. Desiring high-quality teaching for every
student requires teachers to challenge their own practices and the practices of
others to improve the learning opportunities for all. Teachers need skills and
practice in applying standards of effectiveness to their and others’ practice; in
gathering, analyzing, and explaining the evidence for their convictions; and in
communicating criticisms to each other. It cannot be otherwise because the
science and mathematics teaching promoted by the standards requires chal-
lenging what the learner thinks he or she knows to reorganize or deepen under-
standing. What we want for students, we should want for ourselves as learners.
Often, difficult discussions are the ones we learn from most.

Professional developers can purposely build structures that promote a
positive professional culture by breaking down isolation through strategies
such as study groups, coaching, mentoring, lesson study, examining student
work, professional networks, and case discussions (see Chapter 5). They can
use the strategy of curriculum topic study (Keeley, 2005) to build teachers’
ability to apply research and standards to their decision making. They can
help teachers and facilitators learn the processes of quality discourse that are
essential for professional learning communities, such as carefully listening to
the meanings of statements, probing and inquiring to promote reflection, and
persistently focusing on teaching and learning (Oehrtman, Carlson, &
Vasquez, 2009). Also, they can prepare teachers to use the skills of collabo-
ration, problem solving, and inquiry (Garmston & Wellman, 2009; Love
et al., 2008) that will equip them with tools and techniques to build and
maintain supportive, professional communities in their schools.

GARNERING PUBLIC SUPPORT

Constantly shrinking resources are a sign of the times, and nowhere is it felt
more keenly than when the public scrutinizes an education budget. What
stays and what goes is based on what is valued. Making time and funding for
professional development in the budget requires public support.

Public support for professional development is needed at times other than
when budgets are being determined. When substitute teachers are in class-
rooms, school is out because of professional days, or teachers are attending a
conference far from home, the public needs to voice its support for ongoing
teacher learning and know the benefit it has on student achievement.

Public support for professional development is intimately related to
public support for science and mathematics education. A public that val-
ues quality science and mathematics learning for all children knows that
teachers need opportunities to continually update their knowledge and
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skills to support students. Such sup-
porters acknowledge and commit to
playing an ongoing role of advocacy
and support for science and mathemat-

/Garnering Public Support:
Critical Reflection Questions

e How can professional developers

ics education over time. build awareness of the importance
Professional developers can address of mathematics and science educa-
the dual purpose of garnering public sup- tion and of effective professional

. . )
port for science and mathematics educa- development

tion reform and for teacher professional
development. They can do so by paying
attention to two areas: (1) increasing learning?
awareness of the importance of science \_

e How can professional developers
engage the public in improving math-
ematics and science teaching and

and mathematics education as well as

effective professional development and what they entail and (2) engaging the

public in improving science and mathematics teaching and learning.

How can professional developers build awareness of
the importance of mathematics and science education

and of effective professional development?

The first step is to clarify why science and mathematics education and
the public’s support for it are essential. There are several reasons; many relate
directly to families, who are an important segment of “the public.” The rea-

sons include the following:

e Families and the general public can benefit from a better under-

standing of science and mathematics—for example, they can see how
it is used to understand and propose solutions to everyday problems
and to better understand technological developments happening all
around us.

Families can help by supporting their children to learn in new ways—
for example, they can help their children use inquiry and problem solv-
ing by asking and investigating questions that arise in everyday life.
Schools can benefit from the contributions of committed families and
community members, such as scientists and mathematicians, who
have expertise to contribute. In addition, generating their interest
could increase the resources available to the school.

An informed public will be more skeptical about and able to address
misinformation about science and mathematics education—for
example, be able to address issues that arise in the media regarding the
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teaching of evolution in science or problem solving and computation
skills in mathematics.

e Authentic partnerships between schools and families and the commu-
nity benefit students’ learning.

Mathematics and science educators are clear about the need for public
engagement around the future of science and mathematics education. For
example, in its charge to groups writing the National Science Education
Standards, the NRC (1996) stated the following:

The traditions and values of science and the history of science cur-
riculum reforms . . . argue for a large critique and consensus effort.
Science is tested knowledge; therefore, no matter how broadly based
the perspective of the developers, their judgment must be informed
by others’ responses . . . particularly teachers, policymakers, and the
customers of education systems—students, parents, business,
employers, taxpayers. One of several reasons for the limited impact
of past reform efforts was the weakness of their consensus building
activities. (p. 2)

Professional developers can help teachers and other educators under-
stand the importance of improved mathematics and science teaching and
learning and, more important, become articulate about it. They can help edu-
cators communicate with families and the public about the benefits of a
mathematically and scientifically informed populace. In addition, sharing
data and research with the public regarding the impact of their support on
student learning can go a long way toward garnering their involvement. For
example, studies have found that when families are involved in their students’
education, there is improved academic achievement for all ages of students
(Epstein et al., 2009; Henderson & Mapp, 2002; Sheldon, 2003).

Mathematics and science educators have found that family involvement
is essential in their educational change initiatives. Many schools conduct
science and mathematics family events where student work and projects are
shared, families engage in exploratory activities with their children, and
information is shared about the science or mathematics program. However,
one study found that elementary schools reported more family involvement
than did middle or high school and that they more frequently and consis-
tently offered opportunities and programs for involvement (Hutchins,
Sheldon, & Epstein, 2009). Clearly, as a K—12 education issue, more empha-
sis on building these relationships at the secondary level is called for since
family involvement activities go a long way toward building awareness, sup-
port, and ultimately, improved student learning.
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Educators have also learned that when they do not have public support,
there are severe ramifications for science and mathematics education improve-
ment efforts. For example, parents and the public have been activated to oppose
some mathematics and science teaching because it was not understood or per-
ceived as lacking rigor or in conflict with certain religious beliefs such as the
opposition to some mathematics curricula and the debate about how to teach
the concept of evolution. These examples point to the critical need to provide
the public with information to help raise awareness and understanding of the
content and processes for teaching science and mathematics that are advocated
for in national standards and supported in scientific educational research.

Providing information, however, is only one step in the process toward
developing authentic relationships and partnerships with families who can be
strong advocates for science and mathematics education. Schools must
develop a broader conception of what “family involvement” means and expand
the roles of parents beyond volunteering for field trips or helping out in class-
rooms. If families are viewed as true partners in children’s education, the
National Network of Partnership Schools at Johns Hopkins University (n.d.)
recommends that their involvement include activities such as participating in
school planning and governance, engaging in decision-making processes
regarding the ways structures and policies influence students’ learning, exam-
ining their child’s work with the teacher to better understand what the child is
learning, and participating in science or mathematics “curriculum and concept
awareness” activities to enhance their understanding of the instruction their
students receive. Numerous schools and districts have found that when
families are truly engaged as partners in children’s learning, they are advocates
for the school and the ways in which their students learn. (See Chapter 3 for
more on “Families and Communities” and their roles as partners.)

In addition to awareness of effective mathematics and science education,
the public must have awareness of the importance and nature of effective pro-
fessional development. It helps to state how little education systems invest in
their employees compared with corporations. Again, clear articulation of what
professional development is for, what it entails, and what its benefits are can
help to increase the public’s support. Linking professional development to
student learning—as in the statement, “the more teachers know and are able
to do, the more students can learn”—is an effective motivator for family and
community support. Sharing recent research and literature on the relationship
between teacher professional learning and student learning can also increase
the community’s understanding of and support for teachers’ learning. More
important, local school or district data on the ways in which students’ learn-
ing is increasing in science or mathematics and the relationships to their
teachers’ professional learning can “convince” and motivate the community
to support time and resources for teacher professional development.
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How can professional developers engage the
public in improving mathematics and science
teaching and learning?

Another strategy for garnering public support is by actually engaging
people from the community in mathematics and science education. This can
be done in several ways. First, families and community members can be
invited into the professional development experiences as learners; for
example, they may join teams from schools or districts for professional
development during summer institutes. In other cases, families and commu-
nity members can collaborate together in learning experiences, such as study
groups to examine and understand national or state standards. Second, they
can be invited in as “teachers,” working with students in classrooms and
teachers in professional development settings. This is of particular benefit
when they have science or mathematics expertise and experiences to share.
(See “Making Time for Professional Development” in this chapter for spe-
cific examples.)

As noted in the introduction to this chapter, the critical issues are ones
that designers “ignore at their own peril,” and not attending early in the plan-
ning and implementation of a program to garnering public support can have
a negative impact on science and mathematics education and professional
development. The research and suggestions in this section provide ideas to
help designers initiate steps as they plan their programs to involve the public.

SCALING UP

Scaling up becomes an area of great concern as schools and districts imple-
ment new standards-based science and mathematics teaching and learning
strategies. Often, it is the “early adopters” who quickly translate their new
learning into practice in their classrooms. However, after this first wave of
users, designers are faced with bringing the rest of the teachers on board,
which can often be a challenge. In early reform efforts in science and math-
ematics education, leaders sometimes took the attitude that the “resisters”
could be left behind. Today, educators and leaders cannot afford to take this
stance—if educators are to reach every child, then every teacher also needs
to implement the approaches. As Krajcik writes, “Scaling up matters because
it does no good if the ideas work only in a few classrooms with the very best
teachers” (as cited in Roop & Best, 2005, p. 13).

At state and regional levels, there are some districts or schools that have
benefited from educational changes while others have been untouched.
There is a need to scale up to reach those that have not been served. Since
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there are about 100,000 schools and more than 3 million educators in this
country, the challenge of reaching these large numbers is daunting. A 2004
report from RAND Education, Expanding the Reach of Education Reforms:
Perspectives from Leaders in the Scale-Up of Educational Interventions,
acknowledges the daunting task and recommends that scale-up efforts must
involve district administrators, school leaders, and teachers in “aligning poli-
cies and infrastructure in coherent ways to sustain practice” if scale-up is to
be successful (Glennan, Bodilly, Galegher, & Kerr, 2004, p. 648).

The particular challenge for many professional developers is how to
design programs and initiatives so that they are able to reach a significant
number of teachers. Institutes and workshops are strategies that are one solu-
tion, but we know from research that these approaches alone will not impact
teachers’ practice and student learning.
In-depth learning with fewer teachers Scaling Up: Critical
over longer periods of time does result in Reflection Questions
changes, but only in a few classrooms,
and we cannot afford to create “pockets
of innovation” where only some students
are afforded access to high-quality teach-

e s the innovation clearly defined and
based on a sound foundation?

e How do you provide professional
development opportunities to large

ing and learning. numbers of people?
How can professional developers e Does each teacher have sufficient
address this need to reach large numbers support to change his or her practice?

e What mechanisms are in place for
quality control of the professional
development for all?

e s there a plan at each unit of imple-

of teachers with quality, long-term, prac-
tice-based professional development? To
scale up from a few teachers to every

teacher? Although there is no single mentation (department, school, dis-
answer to this question, several factors, trict, state, etc.) for ongoing use,
discussed in this section, can contribute support, and institutionalization?

to success. o v

Is the innovation clearly defined and
based on a sound foundation?

The innovation refers to a program or practice that is new to teachers and
that deviates from current practice (Hall & Hord, 2006). For an innovation to
be scaled up, it is imperative to articulate what the change is supposed to
look like when it is being practiced: what teachers and students are doing
(and not doing) and what one would see in classrooms and schools if the
program was working well (Hall & Hord). This does not necessarily imply a
highly prescriptive set of teaching behaviors and materials, although it could;
even the national standards for science and mathematics are specific enough
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to reveal themselves in teachers’ practices and students’ responses. One
knows them when one sees them.

Therefore, clarity is important but so are utility and practicality, because
unless a change seems possible, it will not be attempted. There must be evi-
dence that it does not require superhuman efforts, skills that few have or can
develop, exotic equipment, or special classroom or school situations (e.g.,
extra staff), or that it does not rely on a specific teacher or a unique situation.
Finally, the change must be credible and backed by evidence that if this
change were to occur, clear benefits would ensue for teachers, students, and
schools. These attributes of a change make it better able to be shared from
one place to another, to be picked up by larger numbers of people, and to be
communicated to those whose support is needed for it to become common
practice (Fullan, 1991).

How do you provide professional development
opportunities to large numbers of people?

This is a particularly difficult question to address. Rarely does professional
development succeed when it is “delivered en masse” because it usually lacks
attention to individual needs, person-to-person interaction, and opportunity for
in-depth study and experimentation. Several strategies, however, are being
used to reach large numbers. One is online professional development (as dis-
cussed in Chapter 5). Online learning enables teachers from throughout the
country to engage in ongoing professional development with other teachers,
facilitators, scientists and mathematicians. In some instances, such as a
Webinar, there is no limit to how many people can participate, especially when
combined with smaller group learning strategies, such as online book study or
online study groups. Other means of providing online professional develop-
ment, as noted in Chapter 5, have limitations similar to other in-person profes-
sional learning strategies: They are limited by how many participants a single
moderator or instructor can respond to and engage in learning.

Another strategy is to use a multiplier, which is referred to by many names,
including certified trainers, teacher leadership cadres, or teachers on special
assignment. This strategy is discussed in the cases in Chapter 6 and in this
chapter in the “Developing Leadership” section. In the context of scaling up, a
cadre of teacher leaders or other educators learn science or mathematics con-
tent and pedagogy, master the new practice(s) in their own classrooms, and are
prepared to work with adult learners and are given time to do so. This can have
a multiplier effect, enabling larger numbers of teachers to be reached.

Reaching large numbers is not about everyone having the same experi-
ence and having that experience in a constrained period of time. Professional
development is not “one size fits all” but rather should be a combination of
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strategies. For example, teachers can learn new teaching practices through
workshops, institutes, coaching, study groups, case discussions, and immer-
sion experiences. When teachers are offered a variety of strategies from
which to learn, and these are offered over an extended period of time, many
people can be reached. Here, the issue may be one of focus. When schools
or districts decide to focus their professional development resources on one
particular change or area of change, teachers have the opportunity to learn
fewer new practices more in-depth (Bennett & Green, 1995; Elmore, 1996).
They can be engaged intellectually, rather than superficially, in the change
(Klein, McArthur, & Stecher, 1995).

Does each teacher have sufficient support
to change his or her practice?

Although it may be economical to supply teachers with materials in large
numbers, such as in the use of science kits in elementary schools, it is still
the case that each teacher needs professional development, follow-up sup-
port, time to learn and experiment, and ways to assess results with students.
Scale-up cannot occur if teachers lack what they need to change.
Furthermore, it may take increasingly more resources, largely in the form of
time and energy on the part of “change agents,” to reach those who come to
a change at the end of the line—that is, the “late adopters.” These schools or
individuals may require more evidence to be motivated or convinced of the
value of the changes.

Cohen and Ball (2006) suggest that scaffolding is one approach to
addressing quality implementation when scaling up, especially when work-
ing with “late adopters.” They state, “Innovations can be implemented only
as they are apprehended and used by teachers and learners. The more inno-
vations depart from conventional practice, the more new ideas, beliefs,
norms, and practices teachers and students would have to learn, and the more
implementation would depend on that learning” (p. 26). Scaffolding “would
improve implementation by providing more opportunities for adopters to
learn how to use the innovation” (p. 27). They also note, however, that more
scaffolding also “takes more time, forethought, and money, and increases
work, time, and costs” (p. 27).

These are all issues that need to be anticipated and planned for all those
who will ultimately be involved. Curriculum and assessment practices,
school administration and policies, school structures (including time, mate-
rials support, and teaching assignments), and other change initiatives must
be coordinated and focused for scale-up to succeed. The support plan must
accurately estimate and ensure provision of the resources that are necessary
to reach everyone.
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What mechanisms are in place for quality control of the
professional development for all?

This is a particularly important issue, especially where a multiplier strat-
egy is being used. When a particular change has been chosen that promises
certain outcomes if all of its critical elements are in use, it is important that
all who are involved in the initiative learn and implement those elements
well. This requires that professional developers have the knowledge and
skills to transfer their understanding of the changes to the teachers they work
with and support their implementation of the innovation. In cases where
teachers are not provided with support to implement new learning, the learn-
ing is either not put into practice or is implemented without fidelity to the
original intent of the innovation. Quality control requires intense attention to
developing professional developers, coaching them to develop their content
and professional development skills, and supporting them over time as they
work with increasing numbers of teachers.

Other quality control mechanisms include clear expectations for the
roles of professional developers, written guidelines for professional develop-
ment activities (e.g., workshop plans and materials, cases and facilitator
notes, coaching guides, and immersion activities), and tools for monitoring
and evaluating the work of professional developers.

Is there a plan at each unit of implementation
(department, school, district, state, etc.) for
ongoing use, support, and institutionalization?

Plans at each level acknowledge that successful change is simultane-
ously top down and bottom up (Fullan, 1991). Individual progress in learn-
ing and changing can be anticipated (Hall & Hord, 2006) as can the
management and policy moves that each unit of the organization will need to
make to support increasing numbers of people involved in the change.
Institutionalization, the stage at which a change becomes “how we do things
around here,” requires attention to such issues as routine professional devel-
opment for new teachers or those who change grade levels; support net-
works; routine ordering of required materials and equipment; continuous
reflection, monitoring, evaluation, and commitment to changes based on
what is learned.

Scaling up is a challenge that every professional development designers
faces at some point during the planning or implementation of the program.
Attending to the scale-up issues early in the program enables designers to be
better situated for expanding the program to reach every teacher.



Critical Issues to Consider in Designing Professional Development

The seven critical issues discussed in this chapter are all essential con-
siderations for professional development design. Expert professional devel-
opers intentionally think through each one and make sure that their goals,
plans, and programs are designed to address each as needed in any particu-
lar context. If the leadership is not in place, that will influence the design. If
the school lacks certain capacity such as clear goals and program coherence,
that needs to go on the “to do” list for the program. If there has been little
work to develop cultural proficiency and attention to equity, that focus is
woven into the overall tapestry of the program.

Professional developers also continually assess and think about each one
of these issues as the program plays out. For example, they evaluate the
extent to which the professional learning culture is building and what condi-
tions threaten its success. They watch out for discontent among families and
the public or turnover in leadership that could impede continued support for
mathematics and science education, and stand ready to take action as new
issues emerge.
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The decision about which strategies for professional learning to include
in your design is informed by all other inputs into the process of
designing (see Figure 5.1). In fact, this is the point in designing when your
reflection on the design processes (committing to a vision and standards,
analyzing student learning and other data, and setting goals) and inputs
(knowledge and beliefs, context, and critical issues) come to fruition in the
form of a plan that you will implement and evaluate. For example, the goals
you set for the professional development program—which were informed by
the vision and standards and your analysis of student learning and other
data—drive the selection of specific strategies. Strategy choices are also
informed by the knowledge base and beliefs the designers hold about the
change process, teaching, learning, professional development, and the nature
of science and mathematics. The context within which the strategies will be
implemented shapes the selection, combination, and sequence of the learn-
ing opportunities that will be provided. The critical issues that influence the
implementation and outcomes of any professional development program
play a role in determining the selection of strategies. Deciding how to eval-
uate the results of the professional development as well as the quality of the
teachers’ learning opportunities is an important step in the design process.
Given the goals and the strategies chosen, designers consider what will be
assessed (e.g., changes in teachers’ content knowledge or increased use of
certain instructional practices) and how these outcomes will be assessed
(e.g., pre- and postassessments, observations, or teachers’ self-report).
Information from the ongoing evaluation provides continuous feedback to
designers to inform revisions to the professional development program.

The design framework in Figure 5.1 is intended to remind professional
developers that good teacher learning programs require a lot more thinking
and design than simply grabbing and implementing the latest strategy. We
have seen this playing out recently with the wave of interest in professional
learning communities (PLCs). Principals and teachers tell us they are “doing
PLC:s this year.” In some cases, little thought has gone into what the goals are
for the PLC, and the context has not been primed for this strategy (e.g., Have
teachers learned to use student data effectively to address achievement gaps?
Have they developed norms of collaborations and team skills that will sup-
port them?). A word of caution—implementing strategies in isolation and
without clear goals does not constitute effective professional development.
This book emphasizes why designers and planners of teacher learning
programs need to carefully consider the different strategies and make choices
that align with their different contexts, goals and purposes, and circum-
stances. Every program, initiative, and professional development plan
relies on a variety of strategies in combination to form a unique design. Each
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strategy is one piece of the puzzle, and how a designer fits strategies together
to assemble a combination of learning activities depends on the intricate
interplay of all components of the design framework that are used to inform
the selection of strategies for teachers’ professional learning.

SELECTING STRATEGIES FOR A PROFESSIONAL
DEVELOPMENT PLAN

In the first two editions of this book (1998, 2003), we described several con-
structs to guide designers through the process of selecting and combining
strategies, from clusters of strategies that shared common underlying
assumptions, to frameworks that identified purposes of individual strategies,
to models describing the developmental stages of teachers’ needs, to frame-
works depicting the sequential support of teachers’ learning. In the last 11
years, new research, emerging best practices, changes in the field of school
improvement, and our experiences with professional developers, leaders, and
teachers engaged in the hard work of designing have contributed to an evolv-
ing understanding of how to select and implement strategies for professional
learning. We have arrived at three overall questions to use as one selects
strategies for a professional development plan:

1. What do we want to achieve?
2. What is our cycle of implementation?

3. What are the factors that guide and inform the selection and combi-
nation of strategies?

What do we want to achieve?

In the 11 years since the publication of the first edition, the field of pro-
fessional development has increasingly emphasized the ultimate outcome of
teachers’ professional learning: increasing student learning (National
Council of Teachers of Mathematics [NCTM], 2000, 2003b; National
Science Teachers Association [NSTA], 2006; National Staff Development
Council [NSDC], 2009; Sparks, 2005). Professional development is no
longer simply seen as a way to comply with policies or only to enhance
teachers’ knowledge. Rather, professional learning is increasingly focused on
developing teachers’ professional skills and abilities to recognize and correct
student learning problems and to enhance students’ learning. For example, in
your analysis of student learning data, you may have discovered that students
lacked the knowledge and ability to effectively design and conduct investigations
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that included controlling variables. With this explicitly identified student
learning need, the question is, “What do our teachers need to know and do in
order to support students to conduct high-quality investigations?” For some
teachers, it may be the need to enhance their own content understanding of
inquiry processes, and for others, it may be the need to learn effective
instructional strategies to support student learning. In both cases, there is an
identified focus for teachers’ professional learning that is in direct support of
student learning.

Having such an identified focus for professional development helps to
avoid the lack of coherence that has plagued many teacher learning
programs. One way to think about ensuring a coherent approach is to focus
professional development on what actually happens in classrooms. Judith
Mumme and Nanette Seago (2002) have adapted the work of Deborah Ball
and David Cohen (2000) to reflect what they propose as the main content for
professional learning—to study and understand classroom interactions (see
Figure 5.2). Mumme and Seago define teaching as “a set of relationships

Figure 5.2 Teaching Interactions

Teaching

Teacher

Context

Students

Content
as Learners

Source: Mumme, J., and Seago, N. (2002, April). Issues and challenges in facilitating videocases for
mathematics professional development. Paper presented at the annual meeting of the American
Education Research Association. Used with permission.
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between teacher and student, student and content, and teacher and content”
(p. 3). Teachers must have an in-depth understanding of the science or math-
ematics content, knowledge of their students’ needs and prior experiences
and how students learn the content, and the teaching strategies and activities
that will lead to student learning. Effective professional development designs
include a combination of strategies that engage teachers in examining each
component of the classroom interaction model in order to address specific
student learning needs.

Since it is not practical to offer unique professional development
programs on every conceivable student learning problem, professional devel-
opment needs to provide teachers with the professional expertise, tools, and
skills to spot student learning difficulties and decide on a course of action.
This requires adequate content knowledge and the use of quality teaching
strategies. In addition, schools need the leadership and the culture to support
ongoing improvement in student learning.

Four interconnected outcomes support the goal of enhanced student
learning and can form the basis for most professional development plans:

1. Enhancing teachers’ knowledge, including teachers’ deep under-
standing of science and mathematics content and in-depth under-
standing of the ways in which students learn the content, the alternate
conceptions students have of the concepts within the content, and
instructional approaches that facilitate learning of the concepts (ped-
agogical content knowledge) (see Chapter 2 for a more in-depth dis-
cussion of teachers’ content knowledge)

2. Enhancing quality teaching, including opportunities to translate new
knowledge into practice and to practice teaching with an understand-
ing of the standards and research that guide effective instructional
approaches (see Chapters 2 and 3 for a more in-depth discussion of
quality teaching)

3. Developing leadership capacity, including an emphasis on building
capacity through the development of teacher leaders and professional
developers (see Chapters 3 and 4 for a more in-depth discussion of
developing leadership)

4. Building professional learning communities, including opportuni-
ties for teachers to engage in continuous learning and sustained
improvement in a collegial culture (see Chapters 3 and 4 for a
more in-depth discussion of professional learning communities
and cultures)
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Four interconnected outcomes
support the goal of enhanced
student learning and can form
the basis for most professional
development plans:

When professional development
plans are designed to promote these four
outcomes—in the service of increasing
student learning—it is easy to see that
one strategy will not be sufficient.
Instead, the designer combines different

1. Enhancing teachers' knowledge strategies to address the different out-
2. Enhancing quality teaching comes, with some strategies addressing
more than one outcome. Increasing teach-

3. Developing leadership capacity ers’ content knowledge is often best
4. Building professional learing accomplished by immersing teachers in
N communities ) content as learners themselves. But learn-

ing content alone will not lead to quality
teaching, so designers must build in
opportunities for teachers to put the content they learn into the context of
teaching and provide opportunities to develop pedagogical content knowl-
edge. Some more experienced teachers may translate their learning into prac-
tice, but more commonly, teachers need opportunities to reflect on what they
have learned and to practice effective instructional approaches. When teach-
ers put their new knowledge to work and make changes in their teaching prac-
tices, then we can expect to see changes in student learning (Banilower
et al., 2006; Borko, 2004; Blank, de las Alas, & Smith, 2008; Fishman et al.,
2003; Supovitz & Turner, 2000; Yoon et al., 2007).

Yet, teachers need help and encouragement as they apply new behav-
iors in the classroom. That is why professional development programs also
consider how to develop school-based leadership to support ongoing
improvements in classroom practice. Developing leadership capacity is
often achieved through providing opportunities for teachers to take on
roles as facilitators of other teachers’ learning, such as coaches, mentors,
and facilitators of professional development. Finally, just as we know that
plants can only thrive in nutritious soil, good teaching practice can only
thrive in cultures that support growth and change. Schools often need to
make changes in the culture to better support collegial learning versus iso-
lation, adoption of best practices versus adherence to the status quo, the
development of collective responsibility versus hierarchy, and a commit-
ment to learning for all. Engaging in collegial learning opportunities con-
tributes to this culture and the fourth outcome—building a professional
learning community. Implementing strategies that are designed to achieve
the first three outcomes can also contribute to creating schools as com-
munities of rigorous and ongoing learning that, ultimately, achieve
increased student learning.
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What is our cycle of implementation?

The second important question to consider is what your implementation
cycle is and where your teachers are currently in the cycle. The idea of a
cycle of implementation refers to the way in which teachers’ learning is
sequenced over time. The research on change that describes and anticipates
how teachers’ needs change over time is helpful to guide the cycle of pro-
fessional development implementation (Hall & Hord, 2006). Different
strategies can be more appropriate for people depending on where they are
in the change process. For example, at the beginning of the process, teach-
ers may need concrete information first about what they will learn and its
purpose. As they learn, they want more how-to advice and images of what
the practices look like in real classrooms. Later, they want ways to collabo-
rate with others on the use of the practice and to assess impact on students
(Hall & Hord, 2006).

The Concerns-Based Adoption Model (CBAM), discussed in Chapter 2,
describes the emerging questions or concerns that teachers have as they are
introduced to and take on new programs, practices, or processes (Hall &
Hord, 2006). These concerns develop from questions that are more self-
oriented (e.g., “What is it?” “How will it affect me?” and “What will I have
to do?”) to those that are task-oriented (e.g., “How can I get more orga-
nized?” “Why is it taking so much time?” and “How can I best manage the
materials and schedules?”’), and finally, when these concerns begin to be
resolved, to more impact-oriented concerns (e.g., “How is this affecting
students?” and “How can I improve what I’'m doing so all students can
learn?”).

This model suggests that teacher concerns can guide the selection of
strategies for professional development and provide insight into the con-
tent of the strategies in order to adequately address teachers’ needs and
concerns as they go through the change process. For example, if the goal
of the professional development is to increase teachers’ content knowl-
edge so they can provide more inquiry or problem solving approaches in
science or mathematics classes, the designer might choose to first offer
teachers’ an immersion experience in science or mathematics and then
workshops that help raise teachers’ awareness of what new teaching
practices look (and feel) like in action. They learn the content through
the immersion experiences and get a sense of new roles teachers must
play through the workshops such as the use of a learning cycle for
inquiry, how to use higher-order questioning, how to select students’
mathematics or science work to show in the classroom, and the flow of
instruction.
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Another approach for the same goal might be to use new curriculum or
textbooks as the basis for teacher learning. As teachers experience some of the
lessons in the new curriculum they are expected to use with their students,
they gain understanding of what the new material is, how it is organized, and
what the learning sequence is. As they engage as learners, they develop con-
tent knowledge from the materials and become aware of the instructional
strategies that are used in the curriculum materials. This experience guides their
planning for how they will use the materials and may offer time-management
and classroom-management techniques. Such strategies can help teachers
translate what they are learning into their practice and engage teachers in
drawing on their knowledge base to plan instruction and improve their teach-
ing. As they practice new moves in their classrooms, they need opportunities
to meet with other teachers to discuss what is working and how to make
refinements. Through this, they increase their understanding and their skills.

Teachers’ more impact-oriented questions can be addressed through oppor-
tunities for them to examine student work or to conduct action research into their
own questions about student learning. During these latter stages of learning,
teachers are often engaged in examining their experiences in the classroom,
assessing the impact of the changes they have made on their students, and think-
ing about ways to improve. At this point in their learning, teachers also reflect on
others’ practice, relating it to their own and generating ideas for improvement.

What are the factors that guide and inform
the selection and combination of strategies?

As a designer, it is important to keep the goals of the professional devel-
opment firmly in the foreground while planning as well as to consider the
cycle of implementation when sequencing teachers’ learning experiences. As
you engage in the planning stage, there are four factors that can facilitate
your decisions about which strategies to select and in what sequence:

1. Individual teachers will have different, and often multiple, learning
needs, will be in different learning stages, at different points along
the professional continuum, and this will be true at every point dur-
ing the implementation of your plan. Often, designers create a pro-
fessional development plan that anticipates teachers’ initial learning
needs and stages of learning but then fails to anticipate the arrival of
teachers new to the school or district or that teachers’ learning needs
will evolve over time. It is also important to consider the professional
development continuum that suggests teachers need different sup-
ports at different points in their career. Beginning teachers may need
opportunities to learn content and be inducted into the school culture.
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For example, new teachers need opportunities to learn the curriculum
they will teach and can benefit from support of mentors or coaches.
As teachers grow and become more experienced, it is critical to con-
tinue to support their learning through strategies that engage them in
examination of their practices. And as teachers look for opportunities
to develop outside of their classrooms and take on roles to support
other teachers’ learning—roles such as facilitators of study groups or
lesson study, or leaders of demonstration lessons—it is important to
provide experiences that enhance those roles. The lesson learned is
that ongoing, sustained professional development that supports a
community of learners includes strategies that address all teachers’
needs at every point in their careers.

. No one or two strategies can effectively result in achievement of the
four interconnected goals and increased student learning. Rather, it
is the combination of multiple strategies, offered at different points in
teachers’ careers, which will contribute to the achievement of the
goals. An effective professional development plan includes a balance
of strategies that support the four goals. It is also important to keep in
mind what we know from research and best practice—that it is when
teachers make changes in their instructional approaches that we see
concurrent changes in student learning. Teachers enact changes in
their practices as the result of reflecting on their learning and learn-
ing how to apply their new knowledge, and as designers, you will
need to include strategies that contribute to both outcomes.

. Some strategies may be more appropriate at certain times, whereas
others become a permanent practice in the school. For example, you
might consider periodically offering specialized learning experi-
ences like weeklong inquiry institutes or immersion in content
through courses, since the structure and purpose of these strategies
is primarily focused on increased content knowledge. Other strate-
gies, such as examining student work, demonstration lessons, men-
toring, coaching, and lesson study, are ones that you might consider
institutionalizing in the school’s culture as the ongoing ways teach-
ers work together. These strategies support teachers’ continuous
improvement and are often used by schools that operate as profes-
sional learning communities.

. Strategies are led by professionals who have the requisite expertise to
facilitate adult learning in the subject area. All professional learning
experiences for teachers require facilitation by people who understand
both the structure of the strategy itself and have in-depth content
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Four factors facilitate design-
ers' decisions about which
strategies to select and in what
sequence:

1. Individual teachers will have dif-
ferent, and often multiple, learning
needs, will be in different learning
stages, at different points along
the professional continuum, and
this will be true at every point dur-
ing the implementation of your
plan.

2. No one or two strategies can effec-
tively result in achievement of the
four interconnected goals and
increased student learning.

3. Some strategies may be more appro-
priate at certain times, whereas oth-
ers become a permanent practice in
the school.

4. Strategies are led by professionals
who have the requisite expertise to
facilitate adult learning in the subject
area.

s

knowledge, pedagogical content
knowledge, and an understanding
of adult learning theory and
instructional practices. Part of the
designers’ job is to make sure the
leaders of learning have the requi-
site expertise and are provided
with opportunities to reflect on
feedback from teachers they work
with to make improvements and
to engage in activities to continue
to enhance their own learning.

As a designer of professional learning
experiences for teachers—whether you
are a professional developer at the
district or state level, a coach or mentor,
a school-based administrator, or a
teacher leader—the process of develop-
ing your plan involves selecting a
balance of strategies that address the
desired outcomes and match the
developmental level of the participants. At
any point in the implementation of the
plan, you should be able to answer the

question, “How are my actions supporting the outcomes and goals of the
professional development plan and addressing the needs and concerns of my

diverse audience of teachers?’

)

A REPERTOIRE OF STRATEGIES
FOR PROFESSIONAL LEARNING

The remainder of this chapter describes 16 specific professional develop-
ment strategies that support the teaching and learning of science and mathe-
matics. The 16 strategies are grouped into four clusters: (1) immersion
in content, standards, and research, (2) examining teaching and learning,
(3) aligning and implementing curriculum, and (4) professional development

structures (see Figure 5.3).

The strategies within the first three clusters share a common focus for
teacher learning that is reflected in the title of the cluster. For example, the
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Figure 5.3 Strategies for Professional Learning
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e Immersion in Content, Standards,
and Research
o Curriculum Topic Study
o Immersion in Inquiry in Science and
Problem S