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Preface
OVERVIEW
To become an accomplished science teacher in today’s classroom environment
requires a specific set of abilities and knowledge that combine deep understanding
of science content, pedagogy, and familiarity with standards and research on student
learning. Teachers with these abilities and knowledge are grounded in science content, the vision of national science standards, and cognitive research. They combine
this interconnected knowledge base with the wisdom achieved through their practice to provide all students the opportunity to learn and enjoy science. Accomplished
teachers recognize that achieving science literacy for all students requires substantive changes in the science content taught, how and when it is taught, and the
need for continuous professional development connected to their work. These are
teachers who deliberately seek out ways to gain new knowledge and the ability to
implement their local and state standards by “standing on the shoulders of giants”—
in other words, drawing upon and using the collective consensus-driven work of
hundreds of educators, scientists, researchers, and science education specialists who
developed the national standards and contributed to the research base on student
learning. They see standards and accountability testing not as the end points in and
of themselves, but as ways to help teachers stay on the path to achieving science literacy for all. While they recognize the imperative of meeting their states’ articulated
standards, their overarching goal is not to raise test scores and teach only to the standards listed in their state standards documents. Their ultimate goal is to ensure that
all students develop a deep understanding of the important interconnected knowledge and skills of science identified in the national standards and that they can draw
upon these knowledge and skills when needed.
Who are these teachers? Several are Maine, New Hampshire, and Vermont
teachers, along with science specialists and colleagues I have had the honor and pleasure of trying out the Curriculum Topic Study (CTS) tools and processes with in the
Northern New England Co-Mentoring Network, funded by the National Science
Foundation (NSF), the Maine Governor’s Academy for Science Education Leadership,
and various other professional development projects. I have seen these teachers and
leaders significantly transform their beliefs and knowledge about science teaching and
learning and professional development through the use of CTS practical tools and
processes for putting the vision of the standards and the findings from cognitive
research into practice in the classroom and professional development settings. CTS has
moved national standards documents, as well as state standards and frameworks,
beyond rhetoric and off the shelf and into the hands and minds of science education
professionals who use them regularly and purposefully in their practice.
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As a result of seeing the impact of using the CTS process with educators I have
worked with, combined with the encouragement of my national professional development colleagues, a proposal was submitted to the NSF’s Teacher Professional
Continuum Program. This proposal, Curriculum Topic Study: A Systematic Approach to
Utilizing National Standards and Research, was awarded to the Maine Mathematics
and Science Alliance (MMSA) in May 2004. The MMSA and our partner for the proposal, WestEd, are working with several national organizations, teachers, and
teacher educators over the next 4 years to develop CTS into a set of science, mathematics, and professional development materials that will be available nationally. In
addition to this book on science curriculum topic study, mathematics curriculum
topic study and a facilitator’s guide to using curriculum topic study will be produced for the science and mathematics education community during the period of
the NSF-funded grant. There is also a companion Web site at www.curriculumtopicstudy.org. The NSF-funded Curriculum Topic Study Project will provide the “missing link” for implementing national standards and utilizing cognitive research to
help teachers and professional developers improve and deepen their understanding
of science teaching and learning.
By using CTS to understand the important concepts, skills, and instructional
implications within the topics they teach, teachers at all levels of experience, from
preservice to accomplished teacher leaders and professional developers, can
improve their practice in order to positively impact student learning. It is hoped that
this book will provide the bridge as well as the solid support structures that all
teachers need to make substantive changes in their practice, while engaging in
opportunities for continuous, intellectual professional growth.

KNOWLEDGE BASE
The CTS approach was adapted from the author’s experiences working with the
American Association for the Advancement of Science’s (AAAS) Project 2061, using
a procedure for the study of a single benchmark. The original procedure utilized
Project 2061’s resources, including Science for All Americans, Benchmarks for Science
Literacy, and Atlas of Science Literacy. This study procedure was modified and
expanded to create a set of study guides, with preselected readings linked to a
specific purpose, used in a process called “Curriculum Topic Study.” CTS focuses on
topics, instead of a single learning goal, and includes additional reference materials,
such as the National Science Education Standards, a sourcebook for cognitive research,
an adult science content trade book authored by credible scientists, and numerous
Web resources.
This book leverages and extends the work of AAAS/Project 2061 and the
National Research Council’s (NRC) national science education standards development and distribution by building a bridge between the dissemination of standards
and their purposeful use. It is an example of how professional developers have been
able to draw upon the excellent research and development work done by AAAS and
the NRC and connect it to the immediate needs and contextual issues of teachers and
professional developers. CTS draws upon the current knowledge base on effective
professional development for science teachers—addressing the need for greater
focus on relevant content, standards, and research in how students learn.
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NEED
Engaging science educators in scholarly thought and purposeful use of standards
and research on student learning is key to improving student achievement. National
and state standards and an expanding body of cognitive research have been available to teachers since the start of the “standards-based” wave of science education
reform. However, a systematic, flexible process and unified set of tools to collectively
and deliberately utilize them in practice have been missing.
In addition, the new “highly qualified teacher” requirements set by the “No
Child Left Behind” legislation make this a critical time for teachers to have the tools
and processes they need to continuously develop as professionals. In this No Child
Left Behind age of standards and high stakes accountability, it is not enough to be
guided only by a list of state standards.
If your goal is to become a standards- and research-based educator, you need the
right tools and processes to reach your goal. Rich explanations of content and learning goals, background information on instructional implications that impact student
learning, specific examples of the content in a learning goal, and vignettes that make
standards and research come to life are needed to help teachers implement standards
and research. This book is intended to fill that need by providing you with an intellectually rigorous and invigorating process for examining the science topics you teach
so that you can make well-informed decisions to improve your students’ learning.

AUDIENCE
The primary audience for this book is K–12 teachers, preservice teachers, preservice
higher-education faculty, professional developers, and science education specialists.
Other audiences that may find sections of the book and the CTS process useful include
administrators, scientists working on curriculum development and science education
reform projects, parents (especially homeschoolers), museum and science center educators, standards revision committees, and curriculum and assessment developers.

ORGANIZATION
The book is divided into six chapters. Chapter 1 provides an introduction to CTS and
a description of the knowledge and research base that anchors the development and
design: standards, research, professional development theory and practice, and
science teachers and teaching. It includes a rationale for the importance of studying
a curricular topic and why topics were chosen as the focus.
Chapter 2 takes the reader on a “tour” of a CTS guide. It describes the different
features of a CTS guide and provides descriptions of the resources that are used in
the process.
Chapter 3 describes the ways users of CTS engage in the process. It describes
how to get started and defines the different purposes and outcomes a user must
identify before beginning the process. It describes an instructional model for adult
learning used in the process, based on the learning cycle. Individual and group use
are addressed, and guiding questions are provided to accompany the resources.
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Chapter 4 describes the various contexts for professional use in which CTS can
be used. Embedded throughout this section are various examples and tools that can
be used by teachers, such as improving content knowledge, curriculum, instruction,
assessment, and professional development and leadership.
Chapter 5 describes how CTS has been used in actual practice. Real-life vignettes
are described that illuminate the different ways CTS users have been informed by
the process.
Chapter 6 is the core of the book. It contains the 147 CTS guides arranged in
11 different categories. The study guides are reproducible for use with groups. The
Resource sections A and B contain additional resources that complement CTS as well
as some of the worksheet templates described in the chapters.

HOW TO USE THIS BOOK
The primary goal in writing this book was to provide educators with ready-to-use
study guides that utilize a common template to identify vetted sections in the content, standards, and research resources for reading about, studying, and reflecting on
a science topic. It is an essential companion to help you utilize the standards you
may already have access to as well as help you incorporate the use of other professional science education resources as you build your professional science teaching
library. For educators who are familiar with the CTS approach, you can immediately
access and use the guides in Chapter 6. For others, it is helpful to read Chapters 1
through 5 first, to get a clear sense of how and why the guides were developed, and
ways to use them effectively. This is not intended to be a “How to” book for professional developers who are interested in ways to facilitate use of CTS in their professional development settings. This book will be developed in the second year of the
Curriculum Topic Study Project. In the meantime, professional developers can use
this book to learn about the process and practice using it. Higher-education faculty
can encourage their students to use this book to plan their lessons and gain a deeper
understanding of standards- and research-based teaching and learning in preparation for the reality of teaching.
CTS provides tools and processes to use in improving teachers’ understanding of
the topics they teach. It is not a “How to” book about curriculum, instruction, and
assessment. It is intended to be used to deepen teachers’ understanding of how to
use standards and research within the context in which they are working. Rather
than providing the answers, CTS promotes inquiry among educators in discovering
new knowledge about teaching and learning connected to the content they teach.
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