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This book provides a focused, extended response to
the question How does standards-based science
instruction look and feel in the classroom? This
question is addressed by considering two related
issues: (1) "How can teachers cultivate the quality of
scientific thinking and understanding defined by
standards?" and (2) "How can teachers verify that
students have actually attained that level of
learning?" The answers emerge from data of several
types, including the work and reflection of several
experienced science teachers, recent research
findings in student cognition and learning, and
National Science Education Standards, which help
frame the information. Chapters are entitled: (1)
"Thinking about Science and Science Teaching"; (2)
"Doing Science"; (3) "Understanding Science"; (4)
"Teaching Science"; and (5) "Epilogue." Major
themes include Science as Inquiry, Higher-Order
Thinking Skills, and the Learning Cycle Approach to
Instruction. Several case studies are described,
including Slime Mold, Bottle Rockets, and Putting
Socks on Thermometers. Contains 17 references.
(PVD)
What types of instructional experiences help K-8
students learn science with understanding? What do
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science educators, teachers, teacher leaders,
science specialists, professional development staff,
curriculum designers, and school administrators
need to know to create and support such
experiences? Ready, Set, Science! guides the way
with an account of the groundbreaking and
comprehensive synthesis of research into teaching
and learning science in kindergarten through eighth
grade. Based on the recently released National
Research Council report Taking Science to School:
Learning and Teaching Science in Grades K-8, this
book summarizes a rich body of findings from the
learning sciences and builds detailed cases of
science educators at work to make the implications
of research clear, accessible, and stimulating for a
broad range of science educators. Ready, Set,
Science! is filled with classroom case studies that
bring to life the research findings and help readers to
replicate success. Most of these stories are based
on real classroom experiences that illustrate the
complexities that teachers grapple with every day.
They show how teachers work to select and design
rigorous and engaging instructional tasks, manage
classrooms, orchestrate productive discussions with
culturally and linguistically diverse groups of
students, and help students make their thinking
visible using a variety of representational tools. This
book will be an essential resource for science
education practitioners and contains information that
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will be extremely useful to everyone
Ã¯Â¿Â½including parents Ã¯Â¿Â½directly or
indirectly involved in the teaching of science.
A resource for middle and high school teachers
offers activities, lesson plans, experiments,
demonstrations, and games for teaching physics,
chemistry, biology, and the earth and space
sciences.
Americans agree that our students urgently need
better science education. But what should they be
expected to know and be able to do? Can the same
expectations be applied across our diverse society?
These and other fundamental issues are addressed
in National Science Education Standards--a
landmark development effort that reflects the
contributions of thousands of teachers, scientists,
science educators, and other experts across the
country. The National Science Education Standards
offer a coherent vision of what it means to be
scientifically literate, describing what all students
regardless of background or circumstance should
understand and be able to do at different grade
levels in various science categories. The standards
address: The exemplary practice of science teaching
that provides students with experiences that enable
them to achieve scientific literacy. Criteria for
assessing and analyzing students' attainments in
science and the learning opportunities that school
science programs afford. The nature and design of
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the school and district science program. The support
and resources needed for students to learn science.
These standards reflect the principles that learning
science is an inquiry-based process, that science in
schools should reflect the intellectual traditions of
contemporary science, and that all Americans have
a role in improving science education. This
document will be invaluable to education
policymakers, school system administrators, teacher
educators, individual teachers, and concerned
parents.
"A groundbreaking and illuminating look at the state
of abortion access in America and the first long-term
study of the consequences-emotional, physical,
financial, professional, personal, and psychologicalof receiving versus being denied an abortion on
women's lives"-A Teacher's Guide to Using the Next Generation
Science Standards With Gifted and Advanced
Learners provides teachers and administrators with
practical examples of ways to build comprehensive,
coherent, and rigorous science learning experiences
for gifted and advanced students from kindergarten
to high school. It provides an array of examples
across the four domains of science: physical
sciences; Earth and space sciences; life sciences;
and engineering, technology, and applications of
science. Each learning experience indicates the
performance expectation addressed and includes a
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sequence of activities, implementation examples,
connections to the CCSS-Math and CCSS-ELA, and
formative assessments. Chapters on specific
instructional and management strategies,
assessment, and professional development
suggestions for implementing the standards within
the classroom will be helpful for both teachers and
administrators.
It's challenging to teach science well to all students
while connecting your lessons to the Next
Generation Science Standards (NGSS). This unique
book portrays real teaching scenarios written by the
teachers on the NGSS Diversity and Equity Team.
The seven authentic case studies vividly illustrate
research-and standards-based classroom strategies
you can use to engage seven diverse demographic
groups: economically disadvantaged students;
students from major racial and ethnic groups;
students with disabilities; English language learners;
girls; students in alternative education; and gifted
and talented students. Supplementing the case
studies are additional chapters to deepen your
understanding of the strategies and make what you
learn more usable. These chapters address how to
design units with the NGSS and diversity in mind,
apply a rubric to improve your teaching using the
NGSS with diverse student groups, and use the case
studies in teacher study groups. Furthermore,
leaders of the NGSS, including Helen Quinn,
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Stephen Pruitt, Andres Henriquez, and Joe Krajcik,
offer their insights and commitments to diversity and
equity.
Transform an in-depth understanding of the new
science standards into successful classroom
practice. You’ll learn how to align instruction and
assessment with the science standards and create
proficiency scales that can be used to plan all types
of lessons. Discover hundreds of ready-to-use
proficiency scales derived from the Next Generation
Science Standards that are applicable to specific
areas of science instruction.
Offering case studies, ready-to-use lessons, and
teacher-friendly materials, this updated edition
shows educators how to implement inquiry in the
science classroom, incorporate technology, and
work with ELLs and special education students.
From the pages of Teaching for High Potential, a
quarterly publication of the National Association for
Gifted Children, this collection of articles is sure to
be of use to any educator of high-ability students.
Topics included range from instructional methods
across all content areas, including tips and tools for
reading and vocabulary instruction, integrating
STEM content, and engaging students in math, to
identification, differentiation, and addressing gifted
students' social-emotional needs. Articles also delve
into current issues pertinent to the field of gifted
education and this unique group of students,
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including underachievement and underrepresented
minority populations, as well as new classroom
strategies such as Makerspaces and teaching
growth mindset. This resource can be used to
enhance a classroom lesson, guide curriculum
development, or supplement professional
development. The featured articles are unique, well
written for the audience, and selected by reviewers
who understand what teachers need.
Currently, many states are adopting the Next
Generation Science Standards (NGSS) or are
revising their own state standards in ways that reflect
the NGSS. For students and schools, the
implementation of any science standards rests with
teachers. For those teachers, an evolving
understanding about how best to teach science
represents a significant transition in the way science
is currently taught in most classrooms and it will
require most science teachers to change how they
teach. That change will require learning opportunities
for teachers that reinforce and expand their
knowledge of the major ideas and concepts in
science, their familiarity with a range of instructional
strategies, and the skills to implement those
strategies in the classroom. Providing these kinds of
learning opportunities in turn will require profound
changes to current approaches to supporting
teachers' learning across their careers, from their
initial training to continuing professional
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development. A teacher's capability to improve
students' scientific understanding is heavily
influenced by the school and district in which they
work, the community in which the school is located,
and the larger professional communities to which
they belong. Science Teachers' Learning provides
guidance for schools and districts on how best to
support teachers' learning and how to implement
successful programs for professional development.
This report makes actionable recommendations for
science teachers' learning that take a broad view of
what is known about science education, how and
when teachers learn, and education policies that
directly and indirectly shape what teachers are able
to learn and teach. The challenge of developing the
expertise teachers need to implement the NGSS
presents an opportunity to rethink professional
learning for science teachers. Science Teachers'
Learning will be a valuable resource for classrooms,
departments, schools, districts, and professional
organizations as they move to new ways to teach
science.
Impact science education with direct vocabulary
instruction. With this three-part resource, you’ll
discover a six-step process for successfully
incorporating vocabulary from the science standards
into student learning. Identify the crucial aspects of
vocabulary education, and learn targeted strategies
to actively engage students. Gain access to lists of
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essential scientific terms that will help you establish
an effective, organized vocabulary program.
Humans, especially children, are naturally curious.
Yet, people often balk at the thought of learning
science--the "eyes glazed over" syndrome. Teachers
may find teaching science a major challenge in an
era when science ranges from the hardly imaginable
quark to the distant, blazing quasar. Inquiry and the
National Science Education Standards is the book
that educators have been waiting for--a practical
guide to teaching inquiry and teaching through
inquiry, as recommended by the National Science
Education Standards. This will be an important
resource for educators who must help school
boards, parents, and teachers understand "why we
can't teach the way we used to." "Inquiry" refers to
the diverse ways in which scientists study the natural
world and in which students grasp science
knowledge and the methods by which that
knowledge is produced. This book explains and
illustrates how inquiry helps students learn science
content, master how to do science, and understand
the nature of science. This book explores the
dimensions of teaching and learning science as
inquiry for K-12 students across a range of science
topics. Detailed examples help clarify when teachers
should use the inquiry-based approach and how
much structure, guidance, and coaching they should
provide. The book dispels myths that may have
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discouraged educators from the inquiry-based
approach and illuminates the subtle interplay
between concepts, processes, and science as it is
experienced in the classroom. Inquiry and the
National Science Education Standards shows how to
bring the standards to life, with features such as
classroom vignettes exploring different kinds of
inquiries for elementary, middle, and high school and
Frequently Asked Questions for teachers,
responding to common concerns such as obtaining
teaching supplies. Turning to assessment, the
committee discusses why assessment is important,
looks at existing schemes and formats, and
addresses how to involve students in assessing their
own learning achievements. In addition, this book
discusses administrative assistance, communication
with parents, appropriate teacher evaluation, and
other avenues to promoting and supporting this new
teaching paradigm.
When it’s time for a game change, you need a guide
to the new rules. Helping Students Make Sense of
the World Using Next Generation Science and
Engineering Practices provides a play-by-play
understanding of the practices strand of A
Framework for K–12 Science Education
(Framework) and the Next Generation Science
Standards (NGSS). Written in clear, nontechnical
language, this book provides a wealth of real-world
examples to show you what’s different about
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practice-centered teaching and learning at all grade
levels. The book addresses three important
questions: 1. How will engaging students in science
and engineering practices help improve science
education? 2. What do the eight practices look like in
the classroom? 3. How can educators engage
students in practices to bring the NGSS to life?
Helping Students Make Sense of the World Using
Next Generation Science and Engineering Practices
was developed for K–12 science teachers,
curriculum developers, teacher educators, and
administrators. Many of its authors contributed to the
Framework’s initial vision and tested their ideas in
actual science classrooms. If you want a fresh game
plan to help students work together to generate and
revise knowledge—not just receive and repeat
information—this book is for you.
Next Generation Science Standards identifies the
science all K-12 students should know. These new
standards are based on the National Research
Council's A Framework for K-12 Science Education.
The National Research Council, the National
Science Teachers Association, the American
Association for the Advancement of Science, and
Achieve have partnered to create standards through
a collaborative state-led process. The standards are
rich in content and practice and arranged in a
coherent manner across disciplines and grades to
provide all students an internationally benchmarked
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science education. The print version of Next
Generation Science Standards complements the
nextgenscience.org website and: Provides an
authoritative offline reference to the standards when
creating lesson plans Arranged by grade level and
by core discipline, making information quick and
easy to find Printed in full color with a lay-flat spiral
binding Allows for bookmarking, highlighting, and
annotating
Not since the 2011 release of A Framework for K 12 Science Education has a document held such
promise and significance for the science education
community as does the Next Generation Science
Standards The NGSS aims to better prepare U.S.
students for the rigor of career and college-level
scientific study by stressing the importance and
integration of the three dimensions: science and
engineering practices, disciplinary core ideas, and
crosscutting concepts. They will provide for a more
integrated and cohesive approach to science
instruction, leading to a more scientifically literate
citizenry. However, the NGSS also marks a change
in how we think about science instruction and the
task at hand, the adoption of these new standards
and their incorporation into instruction, will require a
significant amount of support. The key to unlocking
the full potential of the NGSS is a deep
understanding of the interrelationship of its core
ideas, scientific and engineering practices, and
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crosscutting concepts. This brief and easy-to-use
Reaader's Guide offers teachers, principals, district
and state administrators, anyone with a vested
interest in improving the quality of science education,
the tools they need to fully absorb the new standards
and begin to implement them, effectively, into
classroom practices.
This indispensable staff development resource
provides a systematic professional development
strategy linking science standards and research to
curriculum, instruction, and assessment.
Represents the content of science education and
includes the essential skills and knowledge students
will need to be scientically literate citizens. Includes
grade-level specific content for kindergarten through
eighth grade, with sixth grade focus on earth
science, seventh grade focus on life science, eighth
grade focus on physical science. Standards for
grades nine through twelve are divided into four
content strands: physics, chemistry, biology/life
sciences, and earth sciences.
A science curriculum for middle and high school
students with moderate-to-severe developmental
disabilities.
Assessments, understood as tools for tracking what
and how well students have learned, play a critical
role in the classroom. Developing Assessments for
the Next Generation Science Standards develops an
approach to science assessment to meet the vision
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of science education for the future as it has been
elaborated in A Framework for K-12 Science
Education (Framework) and Next Generation
Science Standards (NGSS). These documents are
brand new and the changes they call for are barely
under way, but the new assessments will be needed
as soon as states and districts begin the process of
implementing the NGSS and changing their
approach to science education. The new Framework
and the NGSS are designed to guide educators in
significantly altering the way K-12 science is taught.
The Framework is aimed at making science
education more closely resemble the way scientists
actually work and think, and making instruction
reflect research on learning that demonstrates the
importance of building coherent understandings over
time. It structures science education around three
dimensions - the practices through which scientists
and engineers do their work, the key crosscutting
concepts that cut across disciplines, and the core
ideas of the disciplines - and argues that they should
be interwoven in every aspect of science education,
building in sophistication as students progress
through grades K-12. Developing Assessments for
the Next Generation Science Standards
recommends strategies for developing assessments
that yield valid measures of student proficiency in
science as described in the new Framework. This
report reviews recent and current work in science
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assessment to determine which aspects of the
Framework's vision can be assessed with available
techniques and what additional research and
development will be needed to support an
assessment system that fully meets that vision. The
report offers a systems approach to science
assessment, in which a range of assessment
strategies are designed to answer different kinds of
questions with appropriate degrees of specificity and
provide results that complement one another.
Developing Assessments for the Next Generation
Science Standards makes the case that a science
assessment system that meets the Framework's
vision should consist of assessments designed to
support classroom instruction, assessments
designed to monitor science learning on a broader
scale, and indicators designed to track opportunity to
learn. New standards for science education make
clear that new modes of assessment designed to
measure the integrated learning they promote are
essential. The recommendations of this report will be
key to making sure that the dramatic changes in
curriculum and instruction signaled by Framework
and the NGSS reduce inequities in science
education and raise the level of science education
for all students.
A Framework for K-12 Science Education and Next
Generation Science Standards (NGSS) describe a
new vision for science learning and teaching that is
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catalyzing improvements in science classrooms
across the United States. Achieving this new vision
will require time, resources, and ongoing
commitment from state, district, and school leaders,
as well as classroom teachers. Successful
implementation of the NGSS will ensure that all K-12
students have high-quality opportunities to learn
science. Guide to Implementing the Next Generation
Science Standards provides guidance to district and
school leaders and teachers charged with
developing a plan and implementing the NGSS as
they change their curriculum, instruction,
professional learning, policies, and assessment to
align with the new standards. For each of these
elements, this report lays out recommendations for
action around key issues and cautions about
potential pitfalls. Coordinating changes in these
aspects of the education system is challenging. As a
foundation for that process, Guide to Implementing
the Next Generation Science Standards identifies
some overarching principles that should guide the
planning and implementation process. The new
standards present a vision of science and
engineering learning designed to bring these
subjects alive for all students, emphasizing the
satisfaction of pursuing compelling questions and the
joy of discovery and invention. Achieving this vision
in all science classrooms will be a major undertaking
and will require changes to many aspects of science
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education. Guide to Implementing the Next
Generation Science Standards will be a valuable
resource for states, districts, and schools charged
with planning and implementing changes, to help
them achieve the goal of teaching science for the
21st century.
It is essential that students learn to examine, review,
and evaluate knowledge and ideas through a
process of scientific investigation and argumentation.
Using these instructional methods and lesson
scenarios, teachers of all disciplines will gain the
tools needed to offer students a richer, lasting
understanding of science, its concepts, and its place
in their lives and the global community.
Making scientific literacy happen within the new
vision of science teaching and learning. Engage
students in using and applying disciplinary content,
scientific and engineering practices, and crosscutting
concepts within curricular topics, and they will
develop a scientifically-based and coherent view of
the natural and designed world. The latest edition of
this best-seller will help you make the shifts needed
to reflect current practices in curriculum, instruction,
and assessment. The book includes: • An increased
emphasis on STEM • 103 separate curriculum topic
study guides • Connections to content knowledge,
curricular and instructional implications, concepts
and specific ideas, research on student learning,
K-12 articulation, and assessment
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Published to glowing praise in 1990, Science for All
Americans defined the science-literate
American--describing the knowledge, skills, and
attitudes all students should retain from their learning
experience--and offered a series of
recommendations for reforming our system of
education in science, mathematics, and technology.
Benchmarks for Science Literacy takes this one step
further. Created in close consultation with a crosssection of American teachers, administrators, and
scientists, Benchmarks elaborates on the
recommendations to provide guidelines for what all
students should know and be able to do in science,
mathematics, and technology by the end of grades
2, 5, 8, and 12. These grade levels offer reasonable
checkpoints for student progress toward science
literacy, but do not suggest a rigid formula for
teaching. Benchmarks is not a proposed curriculum,
nor is it a plan for one: it is a tool educators can use
as they design curricula that fit their student's needs
and meet the goals first outlined in Science for All
Americans. Far from pressing for a single
educational program, Project 2061 advocates a
reform strategy that will lead to more curriculum
diversity than is common today. IBenchmarks
emerged from the work of six diverse school-district
teams who were asked to rethink the K-12
curriculum and outline alternative ways of achieving
science literacy for all students. These teams based
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their work on published research and the continuing
advice of prominent educators, as well as their own
teaching experience. Focusing on the understanding
and interconnection of key concepts rather than rote
memorization of terms and isolated facts,
Benchmarks advocates building a lasting
understanding of science and related fields. In a
culture increasingly pervaded by science,
mathematics, and technology, science literacy
require habits of mind that will enable citizens to
understand the world around them, make some
sense of new technologies as they emerge and
grow, and deal sensibly with problems that involve
evidence, numbers, patterns, logical arguments, and
technology--as well as the relationship of these
disciplines to the arts, humanities, and vocational
sciences--making science literacy relevant to all
students, regardless of their career paths. If
Americans are to participate in a world shaped by
modern science and mathematics, a world where
technological know-how will offer the keys to
economic and political stability in the twenty-first
century, education in these areas must become one
of the nation's highest priorities. Together with
Science for All Americans, Benchmarks for Science
Literacy offers a bold new agenda for the future of
science education in this country, one that is certain
to prepare our children for life in the twenty-first
century.
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"Science education's two-fold challenge is clear:
Schools need to (1) align their curricula with
contemporary state standards and (2) meet the
growing demand for STEM education. What's not as
clear: how to meet the challenge if your school
doesn't have the right instructional materials. STEM,
Standards, and Strategies for High-Quality Units is
designed to address both these needs. Thought
leader and curriculum expert Rodger W. Bybee has
assembled a guide to creating coherent, high-quality
classroom materials that support the standards and
STEM. The book provides practical background
information and activities that can be adapted by
individual teachers, professional learning
communities, and professional developers. It starts
with a section on making foundational decisions
about your STEM unit's development. Later sections
discuss getting started with preliminary designs,
improving the designs with new knowledge and
skills, developing the unit, and then teaching and
further improving the unit as needed. Throughout,
Bybee integrates contemporary educational
strategies such as the 5E Instructional Model,
backward design, and lesson study. "Because most
states have new science standards, it only makes
sense to incorporate various aspects of those
standards in STEM activities," he writes. STEM,
Standards, and Strategies for High-Quality Units is
the book to help you do this. It's useful whether your
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school is developing a new STEM program, adapting
current instructional materials, or creating new
materials of its own"-"If you've been trying to figure out how crosscutting
concepts (CCCs) fit into three-dimensional learning,
this in-depth resource will show you their usefulness
across the sciences. Crosscutting Concepts:
Strengthening Science and Engineering Learning is
designed to help teachers at all grade levels (1)
promote students' sensemaking and problem-solving
abilities by integrating CCCs with science and
engineering practices and disciplinary core ideas; (2)
support connections across multiple disciplines and
diverse contexts; and (3) use CCCs as a set of
lenses through which students can learn about the
world around them. The book is divided into the
following four sections. Foundational issues that
undergird crosscutting concepts. You'll see how
CCCs can change your instruction, engage your
students in science, and broaden access and
inclusion for all students in the science classroom.
An in-depth look at individual CCCs. You'll learn to
use each CCC across disciplines, understand the
challenges students face in learning CCCs, and
adopt exemplary teaching strategies. Ways to use
CCCs to strengthen how you teach key topics in
science. These topics include the nature of matter,
plant growth, and weather and climate, as well as
engineering design. Ways that CCCs can enhance
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the work of science teaching. These topics include
student assessment and teacher professional
collaboration. Throughout the book, vignettes drawn
from the authors' own classroom experiences will
help you put theory into practice. Instructional
Applications show how CCCs can strengthen your
planning. Classroom Snapshots offer practical ways
to use CCCs in discussions and lessons. No matter
how you use this book to enrich your thinking, it will
help you leverage the power of CCCs to strengthen
students' science and engineering learning. As the
book says, "CCCs can often provide deeper insight
into phenomena and problems by providing
complementary perspectives that both broaden and
sharpen our view on the rapidly changing world that
students will inherit.""-The recent movement in K-12 education toward
common standards in key subjects represents an
unprecedented opportunity for improving learning
outcomes for all students. These standards
initiatives - the Common Core State Standards for
English Language Arts and Mathematics (CCSS)
and the Next Generation Science Standards (NGSS)
- are informed by research on learning and teaching
and a decade of standards-based education reform.
While the standards have been developed
separately in English/Language Arts and Science,
there are areas where the standards intersect
directly. One such area of intersection occurs
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between the "Literacy in Science" portions of the
Common Core State Standards for
English/Language Arts and the practices in the
NGSS (originally outlined in the NRC's A Framework
for K-12 Science Education), particularly the practice
of "Obtaining, evaluating and communicating
information". Because the CCSS literacy in science
standards predated the NGSS, developers of the
NGSS worked directly with the CCSS team to
identify the connections between the two sets of
standards. However, questions about how the two
sets of standards can complement each other and
can be used in concert to improve students' reading
and writing, as well as listening and speaking, in
science to learn science continue to exist. Literacy
for Science is the summary of a workshop convened
by the National Research Council Board on Science
Education in December 2013 to address the need to
coordinate the literacy for science aspect of CCSS
and the practices in NGSS. The workshop featured
presentations about the complementary roles of
English/language arts teachers and science teachers
as well as the unique challenges and approaches for
different grade levels. Literacy for Science articulates
the knowledge and skills teachers need to support
students in developing competence in reading and
communicating in science. This report considers
design options for curricula and courses that provide
aligned support for students to develop
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competencies in reading and communicating, and
addresses the role of district and school
administrators in guiding implementation of science
and ELA to help ensure alignment. Literacy for
Science will be a useful point of reference for anyone
interested in the opportunities and challenges of
overlapping science and literacy standards to
improve the learning experience.
How do education leaders demonstrate
accountability? One proof is a clear, measurable
assessment of teacher performance in meeting
standards, and this book provides a perfect how-to.
National Educational Technology Standards for
Teachers: Resources for Assessment includes tools
for gathering performance data, strategies for both
formative and summative assessment, rubrics,
guidelines, and a road map to NCATE accreditation
of advanced programs for technology leaders and
facilitators. This is a must-have book for teacher
educators, college of education faculty, and K-12
school administrators and classroom teachers.
Assessment rubrics for each of the NETS-T
performance indicators Data-gathering tools and
surveys for classroom observation Guidelines for
selecting and creating teacher portfolio artifacts Also
available: Transforming Classroom Practice:
Professional Development Strategies in Educational
Technology - ISBN 1564842460 Teachers as
Technology Leaders: A Guide to ISTE Technology
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Facilitation and Technology Leadership Accreditation
- ISBN 1564842266
2018 Outstanding Academic Title, Choice Ambitious
Science Teaching outlines a powerful framework for
science teaching to ensure that instruction is
rigorous and equitable for students from all
backgrounds. The practices presented in the book
are being used in schools and districts that seek to
improve science teaching at scale, and a wide range
of science subjects and grade levels are
represented. The book is organized around four sets
of core teaching practices: planning for engagement
with big ideas; eliciting student thinking; supporting
changes in students’ thinking; and drawing together
evidence-based explanations. Discussion of each
practice includes tools and routines that teachers
can use to support students’ participation,
transcripts of actual student-teacher dialogue and
descriptions of teachers’ thinking as it unfolds, and
examples of student work. The book also provides
explicit guidance for “opportunity to learn” strategies
that can help scaffold the participation of diverse
students. Since the success of these practices
depends so heavily on discourse among students,
Ambitious Science Teaching includes chapters on
productive classroom talk. Science-specific skills
such as modeling and scientific argument are also
covered. Drawing on the emerging research on core
teaching practices and their extensive work with
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preservice and in-service teachers, Ambitious
Science Teaching presents a coherent and aligned
set of resources for educators striving to meet the
considerable challenges that have been set for them.
Science, engineering, and technology permeate
nearly every facet of modern life and hold the key to
solving many of humanity's most pressing current
and future challenges. The United States' position in
the global economy is declining, in part because
U.S. workers lack fundamental knowledge in these
fields. To address the critical issues of U.S.
competitiveness and to better prepare the workforce,
A Framework for K-12 Science Education proposes
a new approach to K-12 science education that will
capture students' interest and provide them with the
necessary foundational knowledge in the field. A
Framework for K-12 Science Education outlines a
broad set of expectations for students in science and
engineering in grades K-12. These expectations will
inform the development of new standards for K-12
science education and, subsequently, revisions to
curriculum, instruction, assessment, and
professional development for educators. This book
identifies three dimensions that convey the core
ideas and practices around which science and
engineering education in these grades should be
built. These three dimensions are: crosscutting
concepts that unify the study of science through their
common application across science and
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engineering; scientific and engineering practices;
and disciplinary core ideas in the physical sciences,
life sciences, and earth and space sciences and for
engineering, technology, and the applications of
science. The overarching goal is for all high school
graduates to have sufficient knowledge of science
and engineering to engage in public discussions on
science-related issues, be careful consumers of
scientific and technical information, and enter the
careers of their choice. A Framework for K-12
Science Education is the first step in a process that
can inform state-level decisions and achieve a
research-grounded basis for improving science
instruction and learning across the country. The
book will guide standards developers, teachers,
curriculum designers, assessment developers, state
and district science administrators, and educators
who teach science in informal environments.
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