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Rethinking the Way We Teach Science
A bullet dropped and a bullet fired from a gun will reach the ground at the same time. Plants get the
majority of their mass from the air around them, not the soil beneath them. A smartphone is made from
more elements than you. Every day, science teachers get the opportunity to blow students’ minds with
counter-intuitive, crazy ideas like these. But getting students to understand and remember the science
that explains these observations is complex. To help, this book explores how to plan and teach science
lessons so that students and teachers are thinking about the right things – that is, the scientific
ideas themselves. It introduces you to 13 powerful ideas of science that have the ability to transform
how young people see themselves and the world around them. Each chapter tells the story of one powerful
idea and how to teach it alongside examples and non-examples from biology, chemistry and physics to show
what great science teaching might look like and why. Drawing on evidence about how students learn from
cognitive science and research from science education, the book takes you on a journey of how to plan
and teach science lessons so students acquire scientific ideas in meaningful ways. Emphasising the
important relationship between curriculum, pedagogy and the subject itself, this exciting book will help
you teach in a way that captivates and motivates students, allowing them to share in the delight and
wonder of the explanatory power of science.
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Secondary Science
Offering a fresh take on inquiry, this book draws on current research and theory in science education,
literacy, and educational psychology, as well as the history and philosophy of science, to make its case
for transforming the way science is taught. Re-thinking the Way We Teach Science addresses major themes
in national reform documents and movements--how to place students at the center of what happens in the
classroom; how to shift the focus from giving answers to building arguments; how to move beyond narrow
disciplinary boundaries to integrated explorations of ideas and issues that connect directly with
students; and most especially, the importance of engaging students in discussions of an interactive and
explanatory character. Deeply anchored in the classroom, highly interactive, and relevant across grade
levels and subject matter, above all this is a book about choosing to place the authority of reason over
that of right answers.

Teaching About Evolution and the Nature of Science
How to learn effectively when you have to be both the teacher and student. Work smarter and save
yourself countless hours. Self-learning is not just about performing better in the classroom or the
office. It's about being able to aim your life in whatever direction you choose and conquering the
obstacles in front of you. Replicable methods and insights to build expertise from ground zero. The
Science of Self-Learning focuses not only on learning, but what it means to direct your own learning.
Anyone can read a book, but what about more? You will learn to deconstruct a topic and then construct
your own syllabus and plan. Gathering information, initial research, having a dialogue with new
information - unlock these skills and you will unlock your life. Make complex topics painless and less
intimidating to approach and break down. Peter Hollins has studied psychology and peak human performance
for over a dozen years and is a bestselling author. He has worked with a multitude of individuals to
unlock their potential and path towards success. His writing draws on his academic, coaching, and
research experience. Develop habits and skills to fulfill your career or hobby goals. -Understand the
learning success pyramid and how self-regulation and confidence impact learning. -How to stay motivated
in tedious and tiring learning. -The SQ3R Method and conversing with information. Science-based methods
to help your brain absorb and retain more. -Speed reading and comprehension. -How to plan and schedule
like Benjamin Franklin. -How to extract information like juice from an orange. Most people have multiple
careers in their lives. Self-learning is how you keep up and adapt.
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Teach Yourself How to Learn
First released in the Spring of 1999, How People Learn has been expanded to show how the theories and
insights from the original book can translate into actions and practice, now making a real connection
between classroom activities and learning behavior. This edition includes far-reaching suggestions for
research that could increase the impact that classroom teaching has on actual learning. Like the
original edition, this book offers exciting new research about the mind and the brain that provides
answers to a number of compelling questions. When do infants begin to learn? How do experts learn and
how is this different from non-experts? What can teachers and schools do-with curricula, classroom
settings, and teaching methods--to help children learn most effectively? New evidence from many branches
of science has significantly added to our understanding of what it means to know, from the neural
processes that occur during learning to the influence of culture on what people see and absorb. How
People Learn examines these findings and their implications for what we teach, how we teach it, and how
we assess what our children learn. The book uses exemplary teaching to illustrate how approaches based
on what we now know result in in-depth learning. This new knowledge calls into question concepts and
practices firmly entrenched in our current education system. Topics include: How learning actually
changes the physical structure of the brain. How existing knowledge affects what people notice and how
they learn. What the thought processes of experts tell us about how to teach. The amazing learning
potential of infants. The relationship of classroom learning and everyday settings of community and
workplace. Learning needs and opportunities for teachers. A realistic look at the role of technology in
education.

Visible Learning and the Science of How We Learn
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
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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

Teaching Science in Diverse Classrooms
Effective science teaching requires creativity, imagination, and innovation. In light of concerns about
American science literacy, scientists and educators have struggled to teach this discipline more
effectively. Science Teaching Reconsidered provides undergraduate science educators with a path to
understanding students, accommodating their individual differences, and helping them grasp the
methods--and the wonder--of science. What impact does teaching style have? How do I plan a course
curriculum? How do I make lectures, classes, and laboratories more effective? How can I tell what
students are thinking? Why don't they understand? This handbook provides productive approaches to these
and other questions. Written by scientists who are also educators, the handbook offers suggestions for
having a greater impact in the classroom and provides resources for further research.

Powerful Ideas of Science and How to Teach Them
Deep Knowledge is a book about how peoples ideas change as they learn to teach. Using the experiences of
six middle and high school student teachers as they learn to teach science in diverse classrooms, Larkin
explores how their work changes the way they think about students, society, schools, and science itself.
Through engaging case stories, Deep Knowledge challenges some commonly held assumptions about learning
to teach and tackles problems inherent in many teacher education programs. This book digs deep into the
details of teacher learning in a way seldom attempted in teacher education textbooks.

Culturally Responsive Teaching and The Brain
So, you have passion for your subject and you get to work with some of the funniest, most surprising and
exceptional students. But teaching science isn’t always a walk in the park. How do you get students to
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think scientifically, remember all of those key words and not get acid in their eyes? Secondary Science
is chockfull of workable ideas for the secondary science classroom. Ditch the stereotypical view of a
science teacher: white coat, slides, teaching the limewater test to the same class for the fifth year in
a row, and discover new and creative ways to inspire the next generation to use science. Areas covered
include: the big ideas in science, scientific skills and knowledge, curriculum, practical work,
difficult topics, differentiation, assessment, feedback and the science of memory and learning,
including the spacing effect and interleaving. The book is packed with: advice about teacher talk, fun
science games, ideas for developing scientific literacy, ideas for embedding mathematical skill in
science, advice for extended writing in science, advice to make practical work safe, meaningful and
worthwhile, and top tips for teaching the difficult topics that students tend to dislike! Catrin offers
tips for teaching areas of the science curriculum including electricity, evolution and balancing
equations. Suitable for all teachers, including NQTs and experienced teachers who are looking for new
ideas. If you are looking for quick and easy ideas to make science fun and relevant, while ensuring that
all students are successful and confident in your lessons, and not overloaded with facts, then this book
is for you.

Teach Now! Science
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 hands-on 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.
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How People Learn
Humans perceive the world by constructing mental modelsOCotelling a story, interpreting a map, reading a
book. Every way we interact with the world involves mental models, whether creating new ones or building
on existing models with the introduction of new information. In Models-Based Science Teaching, author
and educator Steven Gilbert explores the concept of mental models in relation to the learning of
science, and how we can apply this understanding when we teach science."

Be Amazing!
Early Reading Instruction is a comprehensive analysis of the research evidence from early writing
systems to computer models of reading. In this book, Diane McGuinness provides an innovative solution to
the "reading war"—the century-old debate over the efficacy of phonics (sound-based) versus whole-word
(meaning- based) methods. She has developed a prototype—a set of elements that are critical to the
success of a reading method. McGuinness shows that all writing systems, without exception, are based on
a sound unit in the language. This fact, and other findings by paleographers, provides a platform for
the prototype. Other elements of the prototype are based on modern research. For example, observational
studies in the classroom show that time spent on three activities strongly predicts reading success:
learning phoneme/symbol correspondences, practice at blending and segmenting phonemes in words, and
copying/writing words, phrases, and sentences. Most so-called literacy activities have no effect, and
some, like sight word memorization, have a strongly negative effect. The National Reading Panel (2000)
summarized the research on reading methods after screening out thousands of studies that failed to meet
minimum scientific standards. In an in-depth analysis of this evidence, McGuinness shows that the most
successful methods (children reading a year or more above age norms) include all the elements in the
prototype. Finally, she argues, because phonics-type methods are consistently shown to be superior to
whole-word methods in studies dating back to the 1960s, it makes no sense to continue this line of
research. The most urgent question for future research is how to get the most effective phonics programs
into the classroom.

The Science of Self-Learning
Children have an innate curiosity about the natural world that makes teaching science a rewarding
experience. However teaching science is an art that requires a unique combination of knowledge and
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skills to make the most of students' interest and foster their understanding. With contributions from
leading educators, The Art of Teaching Primary Science addresses the fundamental issues in teaching
science in primary and early childhood years. Reflecting current research in science education, The Art
of Teaching Primary Science covers the following areas: * the theoretical underpinnings of science
education and curriculum; * effective science teaching practice planning, teaching strategies,
investigations, resources and assessment; * key issues including scientific literacy, integrating
science and technology, and activities outside the classroom. The Art of Teaching Primary Science is
invaluable for student teachers as a guide to the fundamentals of science education, and as a resource
for experienced teachers to review and enhance their professional skills. 'An excellent reference for
those teachers of the primary years seeking the best ways to engage their students in good science and
scientific investigation, and keen to link these with other learning areas.' Peter Turnbull, President,
Australian Science Teachers Association

How We Teach Science - What?s Changed, and Why It Matters
Too many universities remain wedded to outmoded ways of teaching. Too few departments ask whether what
happens in their lecture halls is effective at helping students to learn and how they can encourage
their faculty to teach better. But real change is possible, and Carl Wieman shows us how it can be
done—through detailed, tested strategies.

Taking Science to School
By allowing key scientists, researchers, professors, and classroom teachers of science to speak for
themselves through their published writings about what is best and needed for the field, Dr. DeBoer
presents a fascinating account of the history of science education in the United States from the middle
of the 19th century to the present. The book relates how science first struggled to find a place in the
school curriculum and recounts the many debates over the years about what that curriculum should be. In
fact, many of what we consider modern ideas in science education are not new at all but can be traced to
writings on education of one hundred years ago. The book is aimed at all those interested in science
education: classroom teachers and science education leaders concerned about the historical justification
of the goals and strategies proposed for the field. The book should be enjoyed not only by the
researcher but also by anyone curious about just how curriculum is decided upon and implemented on a
national scale. “This is without question the finest book of its kind on the market. It deserves to be
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widely read by current and future science teachers, supervisors, science education faculty in colleges
and universities, curriculum developers, and program officers in funding agencies.” —The Science Teacher
“Adds a significant dimension to the history of American schooling and curriculum.” —History of
Education Quarterly

A History of Ideas in Science Education
Being taught by a great teacher is one of the great privileges of life. Teach Now! is an exciting new
series that opens up the secrets of great teachers and, step-by-step, helps trainees to build the skills
and confidence they need to become first-rate classroom practitioners. Written by a highly-skilled
practitioner, this practical, classroom-focused guide contains all the support you need to become a
great science teacher. Combining a grounded, modern rationale for learning and teaching with highly
practical training approaches, the book guides you through all the different aspects of science teaching
offering clear, straightforward advice on classroom practice, lesson planning and working in schools.
Teaching and learning, planning, assessment and behaviour management are all covered in detail, with a
host of carefully chosen examples used to demonstrate good practice. There are also chapters on
organising practical work, the science curriculum, key ideas that underpin science as a subject and
finding the right job. Throughout the book, there is a wide selection of ready-to-use activities,
strategies and techniques to help you bring science alive in all three main disciplines, including
common experiments and demonstrations from biology, physics and chemistry to engage and inspire you and
your students. Celebrating the whole process of engaging young people with the awe and wonder of
science, this book is your essential guide as you start your exciting and rewarding career as an
outstanding science teacher.

Deep Knowledge
On publication in 2009 John Hattie’s Visible Learning presented the biggest ever collection of research
into what actually work in schools to improve children’s learning. Not what was fashionable, not what
political and educational vested interests wanted to champion, but what actually produced the best
results in terms of improving learning and educational outcomes. It became an instant bestseller and was
described by the TES as revealing education’s ‘holy grail’. Now in this latest book, John Hattie has
joined forces with cognitive psychologist Greg Yates to build on the original data and legacy of the
Visible Learning project, showing how it’s underlying ideas and the cutting edge of cognitive science
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can form a powerful and complimentary framework for shaping learning in the classroom and beyond.
Visible Learning and the Science of How We Learn explains the major principles and strategies of
learning, outlining why it can be so hard sometimes, and yet easy on other occasions. Aimed at teachers
and students, it is written in an accessible and engaging style and can be read cover to cover, or used
on a chapter-by-chapter basis for essay writing or staff development. The book is structured in three
parts – ‘learning within classrooms’, ‘learning foundations’, which explains the cognitive building
blocks of knowledge acquisition and ‘know thyself’ which explores, confidence and self-knowledge. It
also features extensive interactive appendices containing study guide questions to encourage critical
thinking, annotated bibliographic entries with recommendations for further reading, links to relevant
websites and YouTube clips. Throughout, the authors draw upon the latest international research into how
the learning process works and how to maximise impact on students, covering such topics as: teacher
personality; expertise and teacher-student relationships; how knowledge is stored and the impact of
cognitive load; thinking fast and thinking slow; the psychology of self-control; the role of
conversation at school and at home; invisible gorillas and the IKEA effect; digital native theory; myths
and fallacies about how people learn. This fascinating book is aimed at any student, teacher or parent
requiring an up-to-date commentary on how research into human learning processes can inform our teaching
and what goes on in our schools. It takes a broad sweep through findings stemming mainly from social and
cognitive psychology and presents them in a useable format for students and teachers at all levels, from
preschool to tertiary training institutes.

Teaching Science Creatively
Science Teaching Reconsidered
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
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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.

Elementary-school Science and how to Teach it
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 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.
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For White Folks Who Teach in the Hood and the Rest of Y'all Too
Finally, homeschoolers have a comprehensive guide to designing a homeschool curriculum, from one of the
country's foremost homeschooling experts. , Rebecca Rupp presents a structured plan to ensure that your
children will learn what they need to know when they need to know it, from preschool through high
school. Based on the traditional pre-K through 12th-grade structure, Home Learning Year by Year
features: The integral subjects to be covered within each grade Standards for knowledge that should be
acquired by your child at each level Recommended books to use as texts for every subject Guidelines for
the importance of each topic: which knowledge is essential and which is best for more expansive study
based on your child's personal interests Suggestions for how to sensitively approach less academic
subjects, such as sex education and physical fitness From the Trade Paperback edition.

How We Teach Science
Preparing Teachers
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 fifteenyear 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
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 evidence-based 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
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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 evidence-based
tools, turn your teaching into powerful teaching and unleash student learning in your classroom.

Sensemaking in Elementary Science
From engaging science experiments, effective role-play scenarios and useful digital technologies through
to intriguing Maker spaces, colourful science fairs and community collaboration in your school, there
are so many ways that you can be the spark that ignites a passion in students for understanding how the
world works. This book takes you through the practical and realistic ways you can teach the kind of
science that kids care about Discover how to address students' science misconceptions, teach science
with limited resources and ensure primary students can work to the scientific method in fun challenges
where they can explore science in meaninfgul ways they'll remember. It's time to reinvigorate your love
of teaching and bring about sustained active learning. Your classroom can become a glowing example of
how to engage students in STEM and a beacon for the greater community. It's not just about 'teaching'
your job is to inspire

How to Teach So Students Remember
The Big Ideas in Physics and How to Teach Them provides all of the knowledge and skills you need to
teach physics effectively at secondary level. Each chapter provides the historical narrative behind a
Big Idea, explaining its significance, the key figures behind it, and its place in scientific history.
Accompanied by detailed ready-to-use lesson plans and classroom activities, the book expertly fuses the
‘what to teach’ and the ‘how to teach it', creating an invaluable resource which contains not only a
thorough explanation of physics, but also the applied pedagogy to ensure its effective translation to
students in the classroom. Including a wide range of teaching strategies, archetypal assessment
questions and model answers, the book tackles misconceptions and offers succinct and simple explanations
of complex topics. Each of the five big ideas in physics are covered in detail: electricity forces
energy particles the universe. Aimed at new and trainee physics teachers, particularly non-specialists,
this book provides the knowledge and skills you need to teach physics successfully at secondary level,
and will inject new life into your physics teaching.
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Excellent Online Science Teaching
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 discussions; Designing a practicebased elementary teacher education program; Reflections on science teacher education and professional
development for reform-based 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.

How Students Learn
Learning to Teach Science in the Secondary School is an indispensable guide with a fresh approach to the
process, practice and reality of teaching and learning science in a busy secondary school. This fourth
edition has been fully updated in the light of changes to professional knowledge and practice and
revisions to the national curriculum. Written by experienced practitioners, this popular textbook
comprehensively covers the opportunities and challenges of teaching science in the secondary school. It
provides guidance on: • the knowledge and skills you need, and understanding the science department at
your school • development of the science curriculum • the nature of science and how science works,
biology, chemistry, physics and astronomy, earth science • planning for progression, using schemes of
work to support planning , and evaluating lessons • language in science, practical work, using ICT ,
science for citizenship, Sex and Health Education and learning outside the classroom • assessment for
learning and external assessment and examinations Every unit includes a clear chapter introduction,
learning objectives, further reading, lists of useful resources and specially designed tasks – including
those to support Masters Level work – as well as cross-referencing to essential advice in the core text
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Learning to Teach in the Secondary School, sixth edition. Learning to Teach Science in the Secondary
School is designed to support student teachers through the transition from graduate scientist to
practising science teacher, while achieving the highest level of personal and professional development.

Improving How Universities Teach Science
Nationally and internationally, educators now understand the critical importance of STEM
subjects—science, technology, engineering, and mathematics. Today, the job of the classroom science
teacher demands finding effective ways to meet current curricula standards and prepare students for a
future in which a working knowledge of science and technology will dominate. But standards and goals
don’t mean a thing unless we: • grab students’ attention; • capture and deepen children’s natural
curiosity; • create an exciting learning environment that engages the learner; and • make science come
alive inside and outside the classroom setting. A Guide to Teaching Elementary Science: Ten Easy Steps
gives teachers, at all stages of classroom experience, exactly what the title implies. Written by
lifelong educator Yvette Greenspan, this book is designed for busy classroom teachers who face tough
conditions, from overcrowded classrooms to shrinking budgets, and too often end up anxious and
overwhelmed by the challenges ahead and their desire for an excellent science program. This book: •
helps teachers develop curricula compatible with the Next Generation Science Standards and the Common
Core Standards; • provides easy-to-implement steps for setting up a science classroom, plus strategies
for using all available resources to assemble needed teaching materials; • offers detailed sample lesson
plans in each STEM subject, adaptable to age and ability and designed to embrace the needs of all
learners; and • presents bonus information about organizing field trips and managing science fairs.
Without question, effective science curricula can help students develop critical thinking skills and a
lifelong passion for science. Yvette Greenspan received her doctorate degree in science education and
has developed science curriculum at all levels. A career spent in teaching elementary students in an
urban community, she now instructs college students, sharing her love for the teaching and learning of
science. She considers it essential to encourage today’s students to be active learners and to
concentrate on STEM topics that will help prepare them for the real world.

Teach Students How to Learn
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
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how we think about and teach science will either sustain or thwart future innovation, and determine how
science is perceived by the public.

Early Reading Instruction
Powerful Teaching
How Students Learn: Science in the Classroom builds on the discoveries detailed in the best-selling How
People Learn. Now these findings are presented in a way that teachers can use immediately, to revitalize
their work in the classroom for even greater effectiveness. Organized for utility, the book explores how
the principles of learning can be applied in science at three levels: elementary, middle, and high
school. Leading educators explain in detail how they developed successful curricula and teaching
approaches, presenting strategies that serve as models for curriculum development and classroom
instruction. Their recounting of personal teaching experiences lends strength and warmth to this volume.
This book discusses how to build straightforward science experiments into true understanding of
scientific principles. It also features illustrated suggestions for classroom activities.

Inquiry and the National Science Education Standards
Time-tested activities to teach the key ideas of science—and turn students into scientists! This witty
book adapts classic investigations to help students in grades 3 through 8 truly think and act like
scientists. Chapter by chapter, this accessible primer illustrates a “big idea” about the nature of
science and offers clear links to the Next Generation Science Standards and its Science and Engineering
Practices. You’ll also find: A reader-friendly overview of the NGSS Guidance on adapting the activities
to your grade level, including communicating instructions, facilitating discussions, and managing safety
concerns Case studies of working scientists to highlight specifics about the science and engineering
practices

Home Learning Year by Year
Today many school students are shielded from one of the most important concepts in modern science:
evolution. In engaging and conversational style, Teaching About Evolution and the Nature of Science
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provides a well-structured framework for understanding and teaching evolution. Written for teachers,
parents, and community officials as well as scientists and educators, this book describes how evolution
reveals both the great diversity and similarity among the Earth's organisms; it explores how scientists
approach the question of evolution; and it illustrates the nature of science as a way of knowing about
the natural world. In addition, the book provides answers to frequently asked questions to help readers
understand many of the issues and misconceptions about evolution. The book includes sample activities
for teaching about evolution and the nature of science. For example, the book includes activities that
investigate fossil footprints and population growth that teachers of science can use to introduce
principles of evolution. Background information, materials, and step-by-step presentations are provided
for each activity. In addition, this volume: Presents the evidence for evolution, including how
evolution can be observed today. Explains the nature of science through a variety of examples. Describes
how science differs from other human endeavors and why evolution is one of the best avenues for helping
students understand this distinction. Answers frequently asked questions about evolution. Teaching About
Evolution and the Nature of Science builds on the 1996 National Science Education Standards released by
the National Research Council--and offers detailed guidance on how to evaluate and choose instructional
materials that support the standards. Comprehensive and practical, this book brings one of today's
educational challenges into focus in a balanced and reasoned discussion. It will be of special interest
to teachers of science, school administrators, and interested members of the community.

Learning Science by Doing Science
Miriam, a freshman Calculus student at Louisiana State University, made 37.5% on her first exam but 83%
and 93% on the next two. Matt, a first year General Chemistry student at the University of Utah, scored
65% and 55% on his first two exams and 95% on his third—These are representative of thousands of
students who decisively improved their grades by acting on the advice described in this book. What is
preventing your students from performing according to expectations? Saundra McGuire offers a simple but
profound answer: If you teach students how to learn and give them simple, straightforward strategies to
use, they can significantly increase their learning and performance. For over a decade Saundra McGuire
has been acclaimed for her presentations and workshops on metacognition and student learning because the
tools and strategies she shares have enabled faculty to facilitate dramatic improvements in student
learning and success. This book encapsulates the model and ideas she has developed in the past fifteen
years, ideas that are being adopted by an increasing number of faculty with considerable effect. The
methods she proposes do not require restructuring courses or an inordinate amount of time to teach. They
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can often be accomplished in a single session, transforming students from memorizers and regurgitators
to students who begin to think critically and take responsibility for their own learning. Saundra
McGuire takes the reader sequentially through the ideas and strategies that students need to understand
and implement. First, she demonstrates how introducing students to metacognition and Bloom’s Taxonomy
reveals to them the importance of understanding how they learn and provides the lens through which they
can view learning activities and measure their intellectual growth. Next, she presents a specific study
system that can quickly empower students to maximize their learning. Then, she addresses the importance
of dealing with emotion, attitudes, and motivation by suggesting ways to change students’ mindsets about
ability and by providing a range of strategies to boost motivation and learning; finally, she offers
guidance to faculty on partnering with campus learning centers. She pays particular attention to
academically unprepared students, noting that the strategies she offers for this particular population
are equally beneficial for all students. While stressing that there are many ways to teach effectively,
and that readers can be flexible in picking and choosing among the strategies she presents, Saundra
McGuire offers the reader a step-by-step process for delivering the key messages of the book to students
in as little as 50 minutes. Free online supplements provide three slide sets and a sample video lecture.
This book is written primarily for faculty but will be equally useful for TAs, tutors, and learning
center professionals. For readers with no background in education or cognitive psychology, the book
avoids jargon and esoteric theory.

Designing Effective Science Instruction
Teachers make a difference. The success of any plan for improving educational outcomes depends on the
teachers who carry it out and thus on the abilities of those attracted to the field and their
preparation. Yet there are many questions about how teachers are being prepared and how they ought to be
prepared. Yet, teacher preparation is often treated as an afterthought in discussions of improving the
public education system. Preparing Teachers addresses the issue of teacher preparation with specific
attention to reading, mathematics, and science. The book evaluates the characteristics of the candidates
who enter teacher preparation programs, the sorts of instruction and experiences teacher candidates
receive in preparation programs, and the extent that the required instruction and experiences are
consistent with converging scientific evidence. Preparing Teachers also identifies a need for a data
collection model to provide valid and reliable information about the content knowledge, pedagogical
competence, and effectiveness of graduates from the various kinds of teacher preparation programs.
Federal and state policy makers need reliable, outcomes-based information to make sound decisions, and
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teacher educators need to know how best to contribute to the development of effective teachers. Clearer
understanding of the content and character of effective teacher preparation is critical to improving it
and to ensuring that the same critiques and questions are not being repeated 10 years from now.

Ambitious Science Teaching
"Merging real stories with theory, research, and practice, a prominent scholar offers a new approach to
teaching and learning for every stakeholder in urban education. Drawing on his own experience of feeling
undervalued and invisible in science classrooms as a young man of color, Christopher Emdin offers a new
lens on and approach to teaching in urban schools. Putting forth his theory of Reality Pedagogy, Emdin
provides practical tools to unleash the brilliance and eagerness of youth and educators alike--both of
whom have been typecast and stymied by outdated modes of thinking about urban education. With this fresh
and engaging new pedagogical vision, Emdin demonstrates the importance of creating a family structure
and building communities within the classroom, using culturally relevant strategies like hip-hop music
and call-and-response, and connecting the experiences of urban youth to indigenous populations
globally"--

Models-Based Science Teaching
A bold, brain-based teaching approach to culturally responsive instruction To close the achievement gap,
diverse classrooms need a proven framework for optimizing student engagement. Culturally responsive
instruction has shown promise, but many teachers have struggled with its implementation—until now. In
this book, Zaretta Hammond draws on cutting-edge neuroscience research to offer an innovative approach
for designing and implementing brain-compatible culturally responsive instruction. The book includes:
Information on how one’s culture programs the brain to process data and affects learning relationships
Ten “key moves” to build students’ learner operating systems and prepare them to become independent
learners Prompts for action and valuable self-reflection

The Big Ideas in Physics and How to Teach Them
How can you unlock your own creativity to help children learn science creatively? How do you bring the
world of ‘real science’ into the classroom? Where does science fit in a creative curriculum? This second
edition of Teaching Science Creatively has been fully updated to reflect new research, initiatives and
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developments in the field. It offers innovative starting points to enhance your teaching and highlights
curiosity, observation, exploration and enquiry as central components of children’s creative learning in
science. Illustrated throughout with examples from the classroom and beyond, the book explores how
creative teaching can harness children’s sense of wonder about the world around them. With easily
accessible chapters, it offers a comprehensive introduction to the core elements of creative science
learning, supporting both teacher and child in developing scientific concepts and skills. The book
explores key issues such as: • the links between scientific and creative processes • how to teach
creatively, and for creativity • the role of play in early scientific learning • developing scientific
understanding through drama (new) • using the outdoors in science • how theories of learning relate to
children’s creative development • teaching science topics in innovative and creative ways – games,
drama, role play, puppets, mini-safaris and welly walks! Stimulating and accessible, with contemporary
and cutting-edge practice at the forefront, Teaching Science Creatively introduces fresh ideas to
support and motivate both new and experienced primary teachers. It is an essential purchase for any
professional who wishes to incorporate creative approaches to teaching science in their classroom.

Learning to Teach Science in the Secondary School
Following up on her acclaimed Teach Students How to Learn, that describes teaching strategies to
facilitate dramatic improvements in student learning and success, Saundra McGuire here presents these
“secrets” direct to students. Her message is that “Any student can use simple, straightforward
strategies to start making A’s in their courses and enjoy a lifetime of deep, effective learning.”
Beginning with explaining how expectations about learning, and the study efforts required, differ
between college and secondary school, the author introduces her readers, through the concept of
metacognition, to the importance and powerful consequences of understanding themselves as learners. This
framework and the recommended strategies that support it are useful for anyone moving on to a more
advanced stage of education, so this book also has an intended audience of students preparing to go to
high school, graduate school, or professional school. In a conversational tone, and liberally
illustrated by anecdotes of past students, the author combines introducing readers to concepts like
Bloom’s Taxonomy (to illuminate the difference between studying and learning), fixed and growth
mindsets, as well as to what brain science has to tell us about rest, nutrition and exercise, together
with such highly specific learning strategies as how to read a textbook, manage their time and take
tests. With engaging exercises and thought-provoking reflections, this book is an ideal motivational and
practical text for study skills and first year experience courses.
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A Guide to Teaching Elementary Science
The science taught in high schools-Newton's theory of universal gravitation, basic structure of the
atom, cell division, DNA replication-is accepted as the way nature works. What is puzzling is how this
precisely specified knowledge could come from an intellectual process-the scientific method-that has
been incredibly difficult to describe or characterize with any precision. Philosophers, sociologists,
and scientists have weighed in on how science operates without arriving at any consensus. Despite this
confusion, the scientific method has been one of the highest priorities of science teaching in the
United States over the past 150 years. Everyone agrees that high school students and the public more
generally should understand the process of science, if only we could determine exactly what it is. From
the rise of the laboratory method in the late nineteenth century, through the "five step" method, to the
present day, John Rudolph tracks the changing attitudes, methods, and impacts of science education. Of
particular interest is the interplay between various stakeholders: students, school systems, government
bodies, the professional science community, and broader culture itself. Rudolph demonstrates
specifically how the changing depictions of the processes of science have been bent to different social
purposes in various historical periods. In some eras, learning about the process of science was thought
to contribute to the intellectual and moral improvement of the individual, while in others it was seen
as a way to minimize public involvement (or interference) in institutional science. Rudolph ultimately
shows that how we teach the methodologies of science matters a great deal, especially in our current
era, where the legitimacy of science is increasingly under attack.--

Art of Teaching Primary Science
Memory is inextricable from learning; there's little sense in teaching students something new if they
can't recall it later. Ensuring that the knowledge teachers impart is appropriately stored in the brain
and easily retrieved when necessary is a vital component of instruction. In How to Teach So Students
Remember, author Marilee Sprenger provides you with a proven, research-based, easy-to-follow framework
for doing just that. This second edition of Sprenger's celebrated book, updated to include recent
research and developments in the fields of memory and teaching, offers seven concrete, actionable steps
to help students use what they've learned when they need it. Step by step, you will discover how to
actively engage your students with new learning; teach students to reflect on new knowledge in a
meaningful way; train students to recode new concepts in their own words to clarify understanding; use
feedback to ensure that relevant information is binding to necessary neural pathways; incorporate
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multiple rehearsal strategies to secure new knowledge in both working and long-term memory; design
lesson reviews that help students retain information beyond the test; and align instruction, review, and
assessment to help students more easily retrieve information. The practical strategies and suggestions
in this book, carefully followed and appropriately differentiated, will revolutionize the way you teach
and immeasurably improve student achievement. Remember: By consciously crafting lessons for maximum
"stickiness," we can equip all students to remember what's important when it matters.
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