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Learning and Teaching Primary Science
Blending the latest research in education, neuroscience, and cognitive psychology,
this resource will help K–12 teachers create emotionally supportive classroom
environments. Sections ground teachers in three interlocking aspects of
instruction: The Heart of Teaching: social–emotional learning (SEL); The Science of
Teaching: evidence-based instructional practices; and Tools for the 21st-Century:
project-based learning and digital technologies. Book Features: Explores the
transformative power of SEL on student learning and well-being.Illustrates how
teacher feedback can assist students in developing a growth mindset.Brings voices
of real teachers in each chapter who share their application of the chapter’s ideas,
and their positive results with their students.Lists targeted book, website, and
video resources in each chapter with more examples and information to support
teachers’ implementation. Examines the implications of current research in
neuroscience for classroom teaching. Describes evidence-based models of
teaching and how they positively affect student engagement and learning.Shows
how to support project-based and other student-led learning while connecting to
standards.Describes how to use blogs, podcasts, and an array of web tools to
promote engaged learning. “Teachers and teacher educators looking to up their
teaching EQ and IQ will love the accessibility, organization, and depth of this timely
book.” —Paul M. Rogers, George Mason University “Hansen reminds us of the real
aims of education—students who love learning and who have learned throughout
their lifetime, guided by teachers who care for their emotional and cognitive wellbeing.” —Kathleen Puckett, Arizona State University
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Teaching Biology in Schools
The second edition of this popular student textbook presents an up-to-date and
comprehensive introduction to the process and practice of teaching and learning
science. It takes into account changes in science education since the first edition
was published, including more recent curriculum reform. This new edition builds
upon the success of its predecessor, introducing new material on the use of ICT in
science teaching, as well as providing sound, informative and useful discussion on:
managing your professional development; knowledge, concepts and principles of
science; planning for learning and teaching in science; practical teaching
strategies; selecting and using resources; assessment and examinations; and the
broader science curriculum. (Midwest).

A Vision and Plan for Science Teaching and Learning
The Art of Teaching Science emphasizes a humanistic, experiential, and
constructivist approach to teaching and learning, and integrates a wide variety of
pedagogical tools. Becoming a science teacher is a creative process, and this
innovative textbook encourages students to construct ideas about science
teaching through their interactions with peers, mentors, and instructors, and
through hands-on, minds-on activities designed to foster a collaborative, thoughtful
learning environment. This second edition retains key features such as inquirybased activities and case studies throughout, while simultaneously adding new
material on the impact of standardized testing on inquiry-based science, and
explicit links to science teaching standards. Also included are expanded resources
like a comprehensive website, a streamlined format and updated content, making
the experiential tools in the book even more useful for both pre- and in-service
science teachers. Special Features: Each chapter is organized into two sections:
one that focuses on content and theme; and one that contains a variety of
strategies for extending chapter concepts outside the classroom Case studies open
each chapter to highlight real-world scenarios and to connect theory to teaching
practice Contains 33 Inquiry Activities that provide opportunities to explore the
dimensions of science teaching and increase professional expertise Problems and
Extensions, On the Web Resources and Readings guide students to further critical
investigation of important concepts and topics. An extensive companion website
includes even more student and instructor resources, such as interviews with
practicing science teachers, articles from the literature, chapter PowerPoint slides,
syllabus helpers, additional case studies, activities, and more. Visit
http://www.routledge.com/textbooks/9780415965286 to access this additional
material.

The Art and Science of Teaching
Sponsored by the National Science Teachers Association, this handbook provides a
uniquely comprehensive and current survey of the best reasearch in science
eduction complied by the most renowned researchers. More than summaries of
findings, the content provides an assessment of the significance of research,
evaluates new developments, and examines current conflicts, controversies, and
issues in the major science disciplines: biology, chemistry, physics, and earth
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science.

The Heart and Science of Teaching
The book demonstrates the importance of history and philosophyof science for
science education. It provides a case study of thependulum, showing the pivotal
role played by the pendulum in theScientific Revolution. It describes how the
pendulum enabled thecreation of accurate clocks that, among other things,
enabled thelong-standing problem of longitude to be solved. The book charts
howthe solution of the longitude problem was of enormous social, economicand
cultural significance for European and consequently world history.Further, the book
shows how the discovery of the laws of pendulummotion by Galileo, Huygens and
Newton hinged on the acceptance of anew methodology for science. The pendulum
laws are a window throughwhich to view the fascinating mixture of experiment,
mathematics andphilosophy that characterized the foundations of modern sciencethe Galilean-Newtonian paradigm - anddistinguished it from Aristotelian, medieval
and commonsense science.The book covers: learning about the nature ofscience;
navigation andthe longitude problem; ancient and medieval timekeeping;
Galileo'sanalysis of pendulum motion; Huygens, Hooke, Newton and the pendulum;
clocks and culture; science and philosophy; the mechanical world view; teaching
about time and pendulum motion; and teacher education andculture.The book
defends a liberal, or contextual, approach to the teaching ofscience. It shows how
understanding the scientific, philosophical andcultural contexts and ramifications
of the pendulum laws can allowteachers to plan more engaging lessons, and
conduct informativehistorical- investigative experiments. Students can re-live
history.Contextual understanding of the pendulum allows connections to
bemadewith other parts of the science curriculum, and with other subjectareas
such as geography, literature, religion, music and mathematics.Readers will come
away with a deeper understanding of the nature ofscience and its

Teaching Science to Every Child
This book offers a definitive, scientifically grounded guide for better teaching and
learning practices. Drawing from thousands of documents and the opinions of
recognized experts worldwide, it explains in straight talk the new Mind, Brain, and
Education Science—a field that has grown out of the intersection of neuroscience,
education, and psychology. While parents and teachers are often bombarded with
promises of "a better brain," this book distinguishes true, applicable neuroscience
from the popular neuromyths that have gained currency in education. Each
instructional guideline presented in the book is accompanied by real-life classroom
examples to help teachers envision the direct application of the information in their
own schools. The authors offer essential tools for evaluating new information as it
flows from research and adds to what we know. Written by a teacher for teachers,
this easy-to-use resource: Documents the findings of the top experts in the field of
neuroscience, psychology, and education.Addresses the confusion around the
misuse of concepts in brain-based education.Applies well-substantiated findings
about the brain to classroom practice and teaching. “Up to this point, there has
been little consensus among researchers and educators as to the potential
applications of brain research to educational policies and practices. Understanding
this, Tokuhama used a Delphi technique to poll recognized experts in both
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education and neuroscience to gain agreement as to what, in this newly emerging
field, is well established, what is probably true, what is intelligent speculation, and
what are ‘neuromyths.’ This seminal book has the potential to change the way we
think about teaching and learning.” —From the Foreword by Pat Wolfe, educational
consultant, Mind Matters, Inc. “This is not only an excellent guide for teachers and
a most-needed review of the cutting-edge research on neuroeducation, but also a
model of pedagogy. The author guides readers step-by-step in the fascinating
exploration of the new transdisciplinary field called MBE—Mind, Brain and
Education Science. I recommend this book to every teacher. It will clarify many
issues and promote many educational initiatives.” —Antonio M. Battro, M.D.,
President of IMBES, International Mind, Brain and Education Society “Tracey
Tokuhama-Espinosa has written a highly accessible, extraordinarily welldocumented compilation of essential information for all educators. This
breakthrough book guides informed decision-making using the best science has to
offer to return joy and authentic learning to our classrooms.” —Judy Willis, M.D.,
M.Ed., neurologist, middle-school teacher, author, and renowned speaker on brainbased education “A fascinating review of state-of-the-art research. It does more
than just debunk myths, it also points toward tried-and-true tenets and principles
of education. Written with clarity, freshness, and a sense of urgency, this is a book
that every educator—and everyone who cares about children—should read.”
—Craig Pohlman, author of How Can My Kid Succeed in School? and Revealing
Minds

How We Teach Science
The author argues that science teaching can be improved if the science curriculum
includes the historical and philosophical dimensions of topics. He outlines the
history of contextual approaches and explores curriculum developments that
address questions about the nature of science.

Inquiry and the National Science Education Standards
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.

Teaching Science in Diverse Classrooms
Ziman provides an informal account of the rationale of the new educational trend
of offering science and technology in society courses; showing how many diverse
factors are involved such as social and cultural objectives, political ideologies,
vocational needs, scholarly standards and institutional capabilities.

Science Learning, Science Teaching
"Teaching Science to Every Child provides timely and practical guidance about
teaching science to all students. Particular emphasis is given to making science
accessible to students who are typically pushed to the fringe - especially students
of color and English language learners. Central to this text is the idea that science
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can be viewed as a culture, including specific methods of thinking, particular ways
of communicating, and specialized kinds of tools. By using culture as a starting
point and connecting it to effective instructional approaches, this text gives
elementary and middle school science teachers a valuable framework to support
the science learning of every student. Written in a conversational style, it treats
readers as professional partners in efforts to address vital issues and implement
classroom practices that will contribute to closing achievement gaps and
advancing the science learning of all children. Features include
"Point/Counterpoint" essays that present contrasting perspectives on a variety of
science education topics; explicit connections between National Science Education
Standards and chapter content; and chapter objectives, bulleted summaries, key
terms; reflection and discussion questions. Additional resources are available on
the updated and expanded Companion Website
www.routledge.com/textbooks/9780415892582 Changes in the Second Edition
Three entirely new chapters: Integrated Process Skills; Learning and Teaching;
Assessment Technological tools and resources embedded throughout each chapter
Increased attention to the role of theory as it relates to science teaching and
learning Expanded use of science process skills for upper elementary and middle
school Additional material about science notebooks "-- Provided by publisher.

Scientific Teaching
Consistent with international trends, there is an active pursuit of more engaging
science education in the Asia-Pacific region. The aim of this book is to bring
together some examples of research being undertaken at a range of levels, from
studies of curriculum and assessment tools, to classroom case studies, and
investigations into models of teacher professional learning and development. While
neither a comprehensive nor definitive representation of the work that is being
carried out in the region, the contributions—from China, Hong Kong, Taiwan,
Korea, Japan, Singapore, Australia, and New Zealand—give a taste of some of the
issues being explored, and the hopes that researchers have of positively
influencing the types of science education experienced by school students. The
purpose of this book is therefore to share contextual information related to science
education in the Asia-Pacific region, as well as offering insights for conducting
studies in this region and outlining possible questions for further investigation. In
addition, we anticipate that the specific resources and strategies introduced in this
book will provide a useful reference for curriculum developers and science
educators when they design school science curricula and science both pre-service
and in-service teacher education programmes. The first section of the book
examines features of science learners and learning, and includes studies
investigating the processes associated with science conceptual learning, scientific
inquiry, model construction, and students’ attitudes towards science. The second
section focuses on teachers and teaching. It discusses some more innovative
teaching approaches adopted in the region, including the use of group work,
inquiry-based instruction, developing scientific literacy, and the use of questions
and analogies. The third section reports on initiatives related to assessments and
curriculum reform, including initiatives associated with school-based assessment,
formative assessment strategies, and teacher support accompanying curriculum
reform.
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Discourse Strategies for Science Teaching and Learning
This book extends and unifies recent debate and research about science education
in several disparate fields, including philosophy of science, cognitive psychology
and motivation theory. Through an approach based on the personalization of
learning and the politicization of the curriculum and classroom, it shows how the
complex goal of critical scientific literacy can be achieved by all students, including
those who traditionally underachieve in science or opt out of science education at
the earliest opportunity.

Time for Science Education
As a distinctive voice in science education writing, Douglas Larkin provides a fresh
perspective for science teachers who work to make real science accessible to all
K-12 students. Through compelling anecdotes and vignettes, this book draws
deeply on research to present a vision of successful and inspiring science teaching
that builds upon the prior knowledge, experiences, and interests of students. With
empathy for the challenges faced by contemporary science teachers, Teaching
Science in Diverse Classrooms encourages teachers to embrace the intellectual
task of engaging their students in learning science, and offers an abundance of
examples of what high-quality science teaching for all students looks like. Divided
into three sections, this book is a connected set of chapters around the central
idea that the decisions made by good science teachers help light the way for their
students along both familiar and unfamiliar pathways to understanding. The book
addresses topics and issues that occur in the daily lives and career arcs of science
teachers such as: • Aiming for culturally relevant science teaching • Eliciting and
working with students’ ideas • Introducing discussion and debate • Reshaping
school science with scientific practices • Viewing science teachers as science
learners Grounded in the Next Generation Science Standards (NGSS), this is a
perfect supplementary resource for both preservice and inservice teachers and
teacher educators that addresses the intellectual challenges of teaching science in
contemporary classrooms and models how to enact effective, reform

The Science of Learning
A subject-specific guide for teachers to supplement professional development and
provide resources for lesson planning. Approaches to learning and teaching
Science is the result of close collaboration between Cambridge University Press
and Cambridge International Examinations. Considering the local and global
contexts when planning and teaching an international syllabus, the title presents
ideas for Science with practical examples that help put theory into context.
Teachers can download online tools for lesson planning from our website. This
book is ideal support for those studying professional development qualifications or
international PGCEs.

On Teaching Science
An indispensable tool for biology teacher educators, researchers, graduate
students, and practising teachers, this book presents up-to-date research,
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addresses common misconceptions, and discusses the pedagogical content
knowledge necessary for effective teaching of key topics in biology. Chapters cover
core subjects such as molecular biology, genetics, ecology, and biotechnology, and
tackle broader issues that cut across topics, such as learning environments,
worldviews, and the nature of scientific inquiry and explanation. Written by leading
experts on their respective topics from a range of countries across the world, this
international book transcends national curricula and highlights global issues,
problems, and trends in biology literacy.

Learning Science and the Science of Learning
Findings generated by recent research in science education, international debate
on the guiding purposes of science education and the nature of scientific and
technological literacy, official and semi-official reports on science education
(including recommendations from prestigious organizations such as AAAS and
UNESCO), and concerns expressed by scientists, environmentalists and engineers
about current science education provision and the continuing low levels of
scientific attainment among the general population, have led to some radical rethinking of the nature of the science curriculum. There has been a marked shift of
rhetorical emphasis in the direction of considerations of the nature of science,
model-based reasoning, inquiry-based learning, scientific argumentation and the
use of language-rich learning experiences (reading, writing, talking) to enhance
concept acquisition and development. These findings, arguments and
pronouncements seem to point very clearly in the direction of regarding science
education as a study of scientific practice. This book presents a comprehensive,
research-based account of how such a vision could be assembled into a coherent
curriculum and presented to students in ways that are meaningful, motivating and
successful. The author takes what might be described as an anthropological
approach in which scientists are studied as a socially, economically and politically
important community of people. This group has its own distinctive language, body
of knowledge, investigative methods, history, traditions, norms and values, each of
which can be studied explicitly, systematically and reflectively. This particular
approach was chosen for the powerful theoretical overview it provides and for its
motivational value, especially for students from sociocultural groups currently
under-served by science education and under-represented in science. The book,
which is both timely and important, is written for teachers, student teachers,
graduate students in education, teacher educators, curriculum developers and
those responsible for educational policy. It has the potential to impact very
substantially on both pre-service and inservice science teacher education
programmes and to shift school science education practice strongly in the direction
currently being advocated by prominent science educators. The author is Emeritus
Professor of Science Education at the Ontario Institute for Studies in Education,
Adjunct Professor of Science Education at the University of Auckland, and Visiting
Professor at the University of Hong Kong. His major research interests include:
history, philosophy & sociology of science and its implications for science
education; STSE education and the politicization of science education; science
curriculum history; multicultural and antiracist education; and science teacher
education via action research.

Taking Science to School
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Focusing on solutions specific to science and math education both for K–12 and
college, this book explores how students learn in general and helps teachers
develop successful techniques for the classroom On Teaching Science is a short,
practical guide to key principles and strategies that will help students learn in any
subject at any level but with special focus on the STEM (science, technology,
engineering, and mathematics) subjects. Though aimed primarily at current and
future teachers, the ideas covered will be of interest to anyone involved in
education, including parents, school administrators, policymakers, community
leaders, and research scientists. The book describes how important it is to instill
the notion that learning requires study and effort; presents big picture ideas about
teaching; provides general suggestions for successful teaching; and includes
pedagogical strategies for success in science teaching. With a combination of
personal experience and research-based studies to discuss the current state of
education in the United States, the author shows how it can be improved through
both individual educators and systemic changes.

Contemporary Science Teaching Approaches
Teaching Science in Elementary and Middle School offers in-depth information
about the fundamental features of project-based science and strategies for
implementing the approach. In project-based science classrooms students
investigate, use technology, develop artifacts, collaborate, and make products to
show what they have learned. Paralleling what scientists do, project-based science
represents the essence of inquiry and the nature of science. Because project-based
science is a method aligned with what is known about how to help all children learn
science, it not only helps students learn science more thoroughly and deeply, it
also helps them experience the joy of doing science. Project-based science
embodies the principles in A Framework for K-12 Science Education and the Next
Generation Science Standards. Blending principles of learning and motivation with
practical teaching ideas, this text shows how project-based learning is related to
ideas in the Framework and provides concrete strategies for meeting its goals.
Features include long-term, interdisciplinary, student-centered lessons; scenarios;
learning activities, and "Connecting to Framework for K–12 Science Education"
textboxes. More concise than previous editions, the Fourth Edition offers a wealth
of supplementary material on a new Companion Website, including many videos
showing a teacher and class in a project environment.

Teaching and Learning about Science
Sure, you teach science. But do your students really learn it? Students of all ages
will absorb more if you adapt the way you teach to the way they learn. That's the
message of this thoughtful collection of 12 essays by noted science teachers.
Based on the latest research, this is definitely a scholarly book. But to bring
theories to life, it includes realistic scenarios featuring classrooms where students
are encouraged to construct their own science learning. These scenarios will give
you specific ideas on how to help your students become more reflective about their
learning process, including what they know, what their stumbling blocks are, and
how to overcome them. You'll also examine how to use formative assessment to
gauge student learning during the course of a lesson, not just at the end.
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Science Teaching Essentials
This book is written for all science or engineering faculty who have ever found
themselves baffled and frustrated by their undergraduate students’ lack of
engagement and learning. The author, an experienced scientist, faculty member,
and educational consultant, addresses these issues with the knowledge of faculty
interests, constraints, and day-to-day concerns in mind. Drawing from the research
on learning, she offers faculty new ways to think about the struggles their science
students face. She then provides a range of evidence-based teaching strategies
that can make the time faculty spend in the classroom more productive and
satisfying. Linda Hodges reviews the various learning problems endemic to
teaching science, explains why they are so common and persistent, and presents a
digest of key ideas and strategies to address them, based on the research she has
undertaken into the literature on the cognitive sciences and education.
Recognizing that faculty have different views about teaching, different comfort
levels with alternative teaching approaches, and are often pressed for time, Linda
Hodges takes these constraints into account by first offering a framework for
thinking purposefully about course design and teaching choices, and then
providing a range of strategies to address very specific teaching barriers – whether
it be students’ motivation, engagement in class, ability to problem solve, their
reading comprehension, or laboratory, research or writing skills. Except for the first
and last chapters, the other chapters in this book stand on their own (i.e., can be
read in any order) and address a specific challenge students have in learning and
doing science. Each chapter summarizes the research explaining why students
struggle and concludes by offering several teaching options categorized by how
easy or difficult they are to implement. Some, for example, can work in a large
lecture class without a great expenditure of time; others may require more
preparation and a more adventurous approach to teaching. Each strategy is
accompanied by a table categorizing its likely impact, how much time it will take in
class or out, and how difficult it will be to implement. Like scientific research,
teaching works best when faculty start with a goal in mind, plan an approach
building on the literature, use well-tested methodologies, and analyze results for
future trials. Linda Hodges’ message is that with such intentional thought and a bit
of effort faculty can succeed in helping many more students gain exciting new
skills and abilities, whether those students are potential scientists or physicians or
entrepreneurs. Her book serves as a mini compendium of current research as well
as a protocol manual: a readily accessible guide to the literature, the best practices
known to date, and a framework for thinking about teaching.

Responsive Teaching in Science and Mathematics
Answering calls in recent reform documents to shape instruction in response to
students’ ideas while integrating key concepts and scientific and/or mathematical
practices, this text presents the concept of responsive teaching, synthesizes
existing research, and examines implications for both research and teaching. Case
studies across the curriculum from elementary school through adult education
illustrate the variety of forms this approach to instruction and learning can take,
what is common among them, and how teachers and students experience it. The
cases include intellectual products of students’ work in responsive classrooms and
address assessment methods and issues. Many of the cases are supplemented
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with online resources (http://www.studentsthinking.org/rtsm) including classroom
video and extensive transcripts, providing readers with additional opportunities to
immerse themselves in responsive classrooms and to see for themselves what
these environments look and feel like.

Approaches to Learning and Teaching Science
Discusses the best methods of learning, describing how rereading and rote
repetition are counterproductive and how such techniques as self-testing, spaced
retrieval, and finding additional layers of information in new material can enhance
learning.

Science Teaching
This engaging and practical volume looks at discourse strategies and how they can
be used to facilitate and enhance science teaching and learning within the
classroom context, offering a synthesis of research on classroom discourse in
science education as well as practical discourse strategies that can be applied to
the classroom. Focusing on the connection between research and practice, this
comprehensive guide unpacks and illustrates key concepts on the role of discourse
in students’ thinking and learning based on empirical analysis of real conversations
in a number of science classrooms. Using real-life classroom examples to extend
the scope of research into science classroom discourse begun during the 1990s,
Kok-Sing Tang offers original discourse strategies as explicit methods of using
discourse to engage in meaning-making and work towards a specific instructional
goal. This volume covers new and informative topics including how to use
discourse to: Establish classroom activity and interaction Build and assess scientific
content knowledge Organize and evaluate scientific narrative Enact scientific
practices Coordinate the use of multimodal representations Building on more than
ten years of research on classroom discourse, Discourse Strategies for Science
Teaching and Learning is an ideal text for science teacher educators, pre-service
science teachers, scholars, and researchers.

The New Science of Teaching and Learning
Unleash powerful teaching and the science of learning in your classroom Powerful
Teaching: Unleash the Science of Learning empowers educators to harness
rigorous research on how students learn and unleash it in their classrooms. In this
book, cognitive scientist Pooja K. Agarwal, Ph.D., and veteran K–12 teacher Patrice
M. Bain, Ed.S., decipher cognitive science research and illustrate ways to
successfully apply the science of learning in classrooms settings. This practical
resource is filled with evidence-based strategies that are easily implemented in
less than a minute—without additional prepping, grading, or funding! Research
demonstrates that these powerful strategies raise student achievement by a letter
grade or more; boost learning for diverse students, grade levels, and subject areas;
and enhance students’ higher order learning and transfer of knowledge beyond the
classroom. Drawing on a fifteen-year scientist-teacher collaboration, more than
100 years of research on learning, and rich experiences from educators in K–12
and higher education, the authors present highly accessible step-by-step guidance
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on how to transform teaching with four essential strategies: Retrieval practice,
spacing, interleaving, and feedback-driven metacognition. With Powerful Teaching,
you will: Develop a deep understanding of powerful teaching strategies based on
the science of learning Gain insight from real-world examples of how evidencebased strategies are being implemented in a variety of academic settings Think
critically about your current teaching practices from a research-based perspective
Develop tools to share the science of learning with students and parents, ensuring
success inside and outside the classroom Powerful Teaching: Unleash the Science
of Learning is an indispensable resource for educators who want to take their
instruction to the next level. Equipped with scientific knowledge and evidencebased tools, turn your teaching into powerful teaching and unleash student
learning in your classroom.

Teaching Science in Elementary and Middle School
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 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.

The Sourcebook for Teaching Science, Grades 6-12
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
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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
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.

Powerful Teaching
Brings teaching primary science to life, with dedicated chapters for chemistry,
physics, biology and earth and environmental science.

Sensemaking in Elementary Science
Seasoned classroom veterans, pre-tenured faculty, and neophyte teaching
assistants alike will find this book invaluable. HHMI Professor Jo Handelsman and
her colleagues at the Wisconsin Program for Scientific Teaching (WPST) have
distilled key findings from education, learning, and cognitive psychology and
translated them into six chapters of digestible research points and practical
classroom examples. The recommendations have been tried and tested in the
National Academies Summer Institute on Undergraduate Education in Biology and
through the WPST. Scientific Teaching is not a prescription for better teaching.
Rather, it encourages the reader to approach teaching in a way that captures the
spirit and rigor of scientific research and to contribute to transforming how
students learn science.

The Art of Teaching Science
Drawing together the most up-to-date research from experts all across the world,
Computer Science Education provides full, current coverage of a teaching subject
that's still developing. It offers the most up-to-date coverage available on this
developing subject, ideal for building confidence of new PGCE students teaching a
very new discipline, exploring key concepts, pedagogical approaches and
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assessment practices. Highlights include: - a comprehensive taxonomy of
programming misconceptions from Juha Sorva - an up-to-date discussion of
computational thinking by Shuchi Grover and Roy Pea - a detailed look at issues of
equity in computer science education by Jill Denner and Shannon Campe teachers' and pupils' attitudes are considered by Quintin Cutts and Peter
Donaldson - Paul Curzon and colleagues explore a range of different strategies for
teaching computer science concepts - Ira Diethelm and her colleagues highlight
the difficulties presented by the language we use to talk about computer science.
The book is structured to support the reader with chapter outlines, synopses and
key points. Explanations of key concepts, real-life examples and reflective points
keep the theory grounded in classroom practice.

Teaching and Learning Secondary Science
Science Teaching Essentials: Short Guides to Good Practice serves as a reference
manual for science faculty as they set up a new course, consider how to teach the
course, figure out how to assess their students fairly and efficiently, and review
and revise course materials. This book consists of a series of short chapters that
instructors can use as resources to address common teaching problems and adopt
evidence-based pedagogies. By providing individual chapters that can be used
independently as needed, this book provides faculty with a just-in-time teaching
resource they can use to draft a new syllabus. This is a must-have resource for
science, health science and engineering faculty, as well as graduate students and
post-docs preparing for future faculty careers. Provides easily digested, practical,
research-based information on how to teach Allows faculty to efficiently get up-tospeed on a given pedagogy or assessment method Addresses the full range of
faculty experiences as they being to teach for the first time or want to reinvent
how they teach

Teaching and Learning Science
Books in the Teaching English Language Learners (ELLs) across the Curriculum
Series are written specifically for pre- and in- service teachers who may not have
been trained in ELL techniques, but still find themselves facing the realities and
challenges of today's diverse classrooms and learners. Each book provides simple
and straightforward advice on how to teach ELLs through a given subject area, and
how to teach content to ELLs who are at different levels of English language
proficiency than the rest of their class. Authored by both language and content
area specialists, each volume arms readers with practical, teacher-friendly
strategies, and subject-specific techniques. Teaching Science to English Language
Learners offers science teachers and teacher educators a straightforward approach
for engaging ELLs learning science, offering examples of easy ways to adapt
existing lesson plans to be more inclusive. The practical, teacher-friendly strategies
and techniques included here are proven effective with ELLs, and many are also
effective with all students. The book provides context-specific strategies for the full
range of the secondary sciences curriculum, including physical science, life
science, earth and space science, science as inquiry, and history and nature of
science and more. A fully annotated list of web and print resources completes the
book, making this a one volume reference to help science teachers meet the
challenges of including all learners in effective instruction. Special features:
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practical examples of science exercises make applying theory to practice simple
when teaching science to ELLs an overview of the National Science Education
Standards offers useful guidelines for effective instructional and assessment
practices for ELLs in secondary grades graphs, tables, and illustrations provide
additional access points to the text in clear, meaningful ways.

Handbook of Research on Science Teaching and Learning
A comprehensive and critical guide for new and experienced teachers on the
teaching and learning of science. It combines an overview of current research with
an account of curriculum changes to provide a valuable and practical guide to the
business of classroom teaching.

Studies in Science Education in the Asia-Pacific Region
Now fully updated in its fourth edition, Science Learning, Science Teaching offers
an accessible, practical guide to creative classroom teaching and a comprehensive
introduction to contemporary issues in science education. Aiming to encourage and
assist professionals with the process of reflection in the science classroom, the new
edition re-examines the latest advances in the field and changes to the curriculum,
and explores the use of mobile technology and coding, and its impact on ICT in
science education. With extra tasks integrated throughout the book and a brand
new chapter, ‘Working scientifically’, to help develop learners’ investigative skills,
key topics include: • The art and craft of science teaching. • The science
curriculum and science in the curriculum. • Planning and managing learning. •
Inclusive science education. • Laboratory safety in science learning and teaching. •
Language and numeracy in science teaching and learning. • Computers and
computing in science education. • Citizenship and sustainability in science
education. Including points for reflection and useful information about further
reading and recommended websites, Science Learning, Science Teaching is an
essential source of support, guidance and inspiration for all students, teachers,
mentors and those involved in science education wishing to reflect upon, improve
and enrich their practice.

Make It Stick
Despite an enduring belief that science should be taught, there has been no
enduring consensus about how or why. This is especially true when it comes to
teaching scientific process. John Rudolph shows that how we think about and teach
science will either sustain or thwart future innovation, and determine how science
is perceived by the public.

Teaching Undergraduate Science
Supporting teachers in the quest to help students learn as effectively and
efficiently as possible, The Science of Learning translates 77 of the most important
and influential studies on the topic of learning into accessible and easily digestible
overviews. Demystifying key concepts and translating research into practical
advice for the classroom, this unique resource will increase teachers’
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understanding of crucial psychological research so they can help students improve
how they think, feel and behave in school. From large to- small-scale studies, from
the quirky to the iconic, The Science of Learning breaks down complicated
research to provide teachers with the need-to-know facts and implications of each
study. Each overview combines graphics and text, asks key questions, describes
related research and considers implications for practice. Highly accessible, each
overview is attributed to one of seven key categories: Memory: increasing how
much students remember Mindset, motivation and resilience: improving
persistence, effort and attitude Self-regulation and metacognition: helping
students to think clearly and consistently Student behaviours: encouraging positive
student habits and processes Teacher attitudes, expectations and behaviours:
adopting positive classroom practices Parents: how parents’ choices and
behaviours impact their childrens’ learning Thinking biases: avoiding faulty
thinking habits that get in the way of learning A hugely accessible resource, this
unique book will support, inspire and inform teaching staff, parents and students,
and those involved in leadership and CPD.

Teaching and Learning about Science and Society
What is science for a child? How do children learn about science and how to do
science? Drawing on a vast array of work from neuroscience to classroom
observation, Taking Science to School provides a comprehensive picture of what
we know about teaching and learning science from kindergarten through eighth
grade. By looking at a broad range of questions, this book provides a basic
foundation for guiding science teaching and supporting students in their learning.
Taking Science to School answers such questions as: When do children begin to
learn about science? Are there critical stages in a child's development of such
scientific concepts as mass or animate objects? What role does nonschool learning
play in children's knowledge of science? How can science education capitalize on
children's natural curiosity? What are the best tasks for books, lectures, and handson learning? How can teachers be taught to teach science? The book also provides
a detailed examination of how we know what we know about children's learning of
science--about the role of research and evidence. This book will be an essential
resource for everyone involved in K-8 science education--teachers, principals,
boards of education, teacher education providers and accreditors, education
researchers, federal education agencies, and state and federal policy makers. It
will also be a useful guide for parents and others interested in how children learn.

Computer Science Education
This book provides teachers with useful tools to help students understand science.
The book translates current science education research from theory into classroom
instruction. The experience of the authors with teachers was utilized to help
translate research into what works for quality science teaching and learning. The
book establishes the fundamentals for learning science in a simple, straightforward
approach that teachers can successfully implement immediately with great
success. The utility of the book comes from the way the big ideas for science are
related to implementation in classroom instruction and the myriad of examples the
book employs. The book is consistent with A Framework for K-12 Science Education
and the Next Generation Science Standards; an obvious consequence of the
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authors being on the writing committees for A Framework for K-12 Science
Education and Next Generation Science Standards (NGSS). The authors fully realize
that all states, school districts, and classroom teachers will not implement the
NGSS. However, these documents will have a significant influence on school
programs and classroom practices. The book is structured to support professional
teachers and professional learning communities. Questions are provided with each
chapter to support reflection on the ideas presented in the chapter. Structuring the
chapters for this purpose also leads to some redundancies, this is intentional and
hopefully will not distract from the experience for those wishing to read the book
cover to cover.

Learning to Teach Science in the Secondary School
Contemporary science teaching approaches focus on fostering students to
construct new scientific knowledge as a process of inquiry rather than having them
act as passive learners memorizing stated scientific facts. Although this
perspective of teaching science is clearly emphasized in the National Research
Council’s National Science Education Standards (NRC, 1996), it is however
challenging to achieve in the classroom. Science teaching approaches should
enhance students’ conceptual understanding of scientific concepts which can be
later utilized by students in deeper recognition of real world (Marsak & Janouskova,
2007). This book identifies and describes several different contemporary science
teaching approaches and presents recent applications of these approaches in
promoting interest among students. It promotes conceptual understanding of
science concepts among them as well. This book identifies pertinent issues related
to strategies of teaching science and describes best practice The chapters in this
book are culmination of years of extensive research and development efforts to
understand more about how to teach science by the distinguished scholars and
practicing teachers.

Teaching Science to English Language Learners
The popular author of Classroom Instruction That Works discusses 10 questions
that can help teachers sharpen their craft and do what really works for the
particular students in their classroom.

Science Teachers' Learning
Grounded in empirical research, this book offers concrete pathways to direct
attention towards elementary science teaching that privileges sensemaking, rather
than isolated activities and vocabulary. Outlining a clear vision for this shift using
research-backed tools, pedagogies, and practices to support teacher learning and
development, this edited volume reveals how teachers can best engage in
teaching that supports meaningful learning and understanding in elementary
science classrooms. Divided into three sections, this book demonstrates the skills,
knowledge bases, and research-driven practices necessary to make a fundamental
shift towards a focus on students’ ideas and reasoning, and covers topics such as:
An introduction to sensemaking in elementary science; Positioning students at the
center of sensemaking; Planning and enacting investigation-based science
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discussions; Designing a practice-based elementary teacher education program;
Reflections on science teacher education and professional development for reformbased elementary science. In line with current reform efforts, including the Next
Generation Science Standards (NGSS), Sensemaking in Elementary Science is the
perfect resource for graduate students and researchers in science education,
elementary education, teacher education, and STEM education looking to explore
effective practice, approaches, and development within the elementary science
classroom.
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