crosscutting concepts in science

crosscutting concepts in science are fundamental ideas that bridge various scientific disciplines,
providing a cohesive framework that enhances understanding across fields such as biology,
chemistry, physics, and earth science. These concepts enable students and scientists alike to
recognize patterns, make connections, and apply knowledge in diverse contexts. By integrating
crosscutting concepts into scientific education and research, complex phenomena become more
accessible and meaningful. This article explores the key crosscutting concepts in science, their
significance, and practical applications in scientific inquiry and education. The discussion includes
detailed explanations of each concept, examples illustrating their use, and the role they play in
fostering scientific literacy and critical thinking.
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Overview of Crosscutting Concepts in Science

Crosscutting concepts in science serve as intellectual tools that help unify the study of science by
highlighting common themes across different scientific domains. These concepts transcend
disciplinary boundaries, enabling learners and practitioners to recognize recurring patterns and
principles. The Next Generation Science Standards (NGSS) emphasize seven major crosscutting
concepts that support scientific thinking and problem-solving. Understanding these concepts is
essential for grasping the interconnected nature of scientific knowledge and for developing a
comprehensive perspective on the natural world.

Definition and Purpose

Crosscutting concepts are broad, overarching ideas that provide a lens through which scientific
phenomena can be examined. They facilitate the organization of scientific knowledge and enhance
the ability to transfer learning across disciplines. By focusing on these concepts, scientists and
students can connect discrete facts to larger frameworks, promoting deeper understanding and
innovation.



Historical Context

The formal recognition of crosscutting concepts emerged from educational research seeking to
improve science teaching and learning. Previously, science education often treated disciplines as
isolated subjects, limiting students’ ability to integrate knowledge. The introduction of crosscutting
concepts marked a shift toward a more holistic approach, emphasizing conceptual coherence and
interdisciplinary thinking.

Key Crosscutting Concepts and Their Definitions

The seven primary crosscutting concepts identified by educational standards serve as foundational
pillars in scientific education. Each concept encapsulates a distinct aspect of scientific reasoning that
is applicable across multiple fields.

1. Patterns

2. Cause and Effect: Mechanism and Explanation

3. Scale, Proportion, and Quantity

4. Systems and System Models

5. Energy and Matter: Flows, Cycles, and Conservation
6. Structure and Function

7. Stability and Change

Patterns

Patterns refer to repeated observations or regularities found in data and natural phenomena.
Recognizing patterns allows scientists to predict outcomes and classify information systematically. For
example, the periodicity of elements in the periodic table is a pattern that reveals underlying atomic
structure.

Cause and Effect: Mechanism and Explanation

This concept focuses on identifying causes that lead to specific effects and understanding the
mechanisms behind those relationships. It is essential for explaining scientific phenomena and
developing hypotheses in research.



Scale, Proportion, and Quantity

Understanding the relative size, time, and amount of phenomena is crucial for interpreting scientific
data accurately. This concept helps contextualize observations, from microscopic to cosmic scales.

Systems and System Models

Systems are groups of interacting components, and system models represent these interactions to
simplify complex realities. This concept aids in studying environmental, biological, and mechanical
systems.

Energy and Matter: Flows, Cycles, and Conservation

This concept emphasizes the movement and transformation of energy and matter within systems,
highlighting principles such as conservation and cyclical processes.

Structure and Function

Examining how the form of an object or organism relates to its purpose or function is key to
understanding biological and physical systems.

Stability and Change

Many systems experience changes over time; this concept focuses on understanding what causes
change and what conditions maintain stability.

Application of Crosscutting Concepts in Scientific
Inquiry

Crosscutting concepts are integral to the scientific method and research processes. They provide
frameworks for formulating questions, designing experiments, and interpreting results across
disciplines.

Hypothesis Development and Experimentation



Scientists use crosscutting concepts to develop hypotheses that explain observed patterns or cause-
and-effect relationships. For instance, identifying a pattern in data can lead to a testable hypothesis
about underlying mechanisms.

Data Analysis and Interpretation

Applying concepts such as scale and proportion or systems modeling helps scientists analyze complex
data sets and draw meaningful conclusions. These concepts ensure that interpretations are coherent
and grounded in established scientific principles.

Interdisciplinary Research

Crosscutting concepts facilitate collaboration across scientific fields by providing common language
and conceptual frameworks. This approach enhances innovation and the integration of knowledge
from diverse areas.

Importance in Science Education and Curriculum

Incorporating crosscutting concepts in science education promotes deeper understanding, critical
thinking, and the ability to apply knowledge in real-world contexts. They are central to modern
educational standards and instructional strategies.

Enhancing Scientific Literacy

Teaching crosscutting concepts helps students develop skills to analyze and evaluate scientific
information critically. This literacy is essential for informed decision-making and participation in
societal issues involving science.

Curricular Integration

Educational frameworks encourage embedding crosscutting concepts within curricula to create
coherence across grade levels and subjects. This integration supports cumulative learning and
prepares students for advanced scientific study.

Developing Problem-Solving Skills

By engaging with these concepts, students learn to approach problems systematically, identify



relevant factors, and propose evidence-based solutions.

Challenges and Strategies for Teaching Crosscutting
Concepts

Despite their importance, teaching crosscutting concepts presents challenges, including abstractness,
curriculum constraints, and varying student readiness. Effective strategies are necessary to overcome
these obstacles.

Challenges in Conceptual Understanding

Students may find it difficult to grasp broad concepts that require abstract thinking and synthesis
across topics. This challenge necessitates targeted instructional approaches.

Instructional Strategies

Use of concrete examples and real-world phenomena to illustrate concepts

Incorporation of hands-on activities and inquiry-based learning

Scaffolded instruction that builds on prior knowledge

Encouraging metacognition and reflection to deepen understanding

Integration of technology and visual models to represent systems and patterns

Assessment Approaches

Assessments should measure students’ ability to apply crosscutting concepts rather than rote
memorization. Performance tasks, concept mapping, and project-based evaluations are effective
methods.

Frequently Asked Questions



What are crosscutting concepts in science?

Crosscutting concepts are overarching ideas that apply across all areas of science, helping to connect
knowledge from different scientific disciplines and promote a deeper understanding of scientific
phenomena.

Why are crosscutting concepts important in science
education?

They help students recognize patterns, make connections between different scientific topics, and
develop critical thinking skills by applying consistent themes across various scientific disciplines.

How many crosscutting concepts are identified in the Next
Generation Science Standards (NGSS)?

The NGSS identifies seven crosscutting concepts that are integral to understanding science: Patterns;
Cause and Effect; Scale, Proportion, and Quantity; Systems and System Models; Energy and Matter;
Structure and Function; Stability and Change.

Can you name some examples of crosscutting concepts?

Examples include Patterns, Cause and Effect, Systems and System Models, Energy and Matter,
Structure and Function, Stability and Change, and Scale, Proportion, and Quantity.

How do crosscutting concepts help in scientific inquiry?

They provide a framework for asking questions, designing investigations, analyzing data, and
constructing explanations, enabling scientists and students to approach problems systematically and
make sense of complex information.

Are crosscutting concepts only applicable to science?

While they are primarily used in science education, crosscutting concepts can also be applied in other
disciplines to foster interdisciplinary understanding and problem-solving skills.

How can teachers integrate crosscutting concepts into their
science curriculum?

Teachers can design lessons and activities that explicitly highlight these concepts, encourage
students to identify them in different contexts, and use them to connect new content with prior
knowledge.

What role do crosscutting concepts play in developing
scientific literacy?

They help learners develop a coherent understanding of science, enabling them to apply scientific
reasoning and concepts to real-world issues and make informed decisions.



How do crosscutting concepts relate to the disciplinary core
ideas in science?

Crosscutting concepts bridge disciplinary core ideas by providing common themes that link concepts
across different scientific fields, helping students integrate and apply their knowledge more
effectively.

Can technology influence the teaching and understanding of
crosscutting concepts?

Yes, technology such as simulations, interactive models, and data analysis tools can enhance the
teaching and learning of crosscutting concepts by making abstract ideas more concrete and
accessible.

Additional Resources

1. “Crosscutting Concepts in Science Education: Foundations and Applications”

This book explores the essential crosscutting concepts that bridge multiple scientific disciplines, such
as patterns, cause and effect, and systems. It provides educators with strategies to integrate these
concepts into their teaching to enhance students’ understanding of science. The text includes
practical examples and lesson plans that emphasize interdisciplinary connections.

2. “Making Sense of Science: Crosscutting Concepts in the Next Generation Science Standards”
Focused on the Next Generation Science Standards (NGSS), this book offers a comprehensive guide to
the crosscutting concepts embedded within the new framework. It helps teachers understand how
these concepts support coherent science instruction and student learning. The book also includes
case studies illustrating effective implementation in the classroom.

3. “Interdisciplinary Science Teaching: Using Crosscutting Concepts to Enhance Learning”

This volume highlights ways to promote interdisciplinary learning by leveraging crosscutting
concepts. It discusses how concepts like energy and matter flow or stability and change connect
topics across physics, biology, chemistry, and earth science. The book provides collaborative teaching
models and assessment tools for educators.

4. “Conceptual Connections: Teaching with Crosscutting Concepts in STEM”

Designed for STEM educators, this resource focuses on using crosscutting concepts to build
conceptual understanding across science, technology, engineering, and mathematics. It offers
pedagogical techniques and lesson examples that encourage critical thinking and problem-solving.
Readers will find guidance on aligning instruction with educational standards.

5. “Bridging Science Disciplines: Crosscutting Concepts for Inquiry-Based Learning”

This book advocates for inquiry-based science education grounded in crosscutting concepts. It
explains how these concepts serve as a scaffold for students to ask questions, design experiments,
and analyze data across scientific fields. The text includes activities and projects that foster active
learning and scientific reasoning.

6. “The Role of Crosscutting Concepts in Scientific Literacy”
Focusing on scientific literacy, this work examines how crosscutting concepts contribute to students’



ability to understand and apply science in everyday life. It discusses the importance of these concepts
in interpreting scientific information and making informed decisions. The book also addresses
challenges and solutions in teaching these ideas effectively.

7. “Crosscutting Concepts and the Nature of Science”

This title delves into the relationship between crosscutting concepts and the broader nature and
philosophy of science. It explores how these concepts reflect scientific thinking and inquiry practices.
Educators will find insights into fostering a deeper appreciation of science as a dynamic and
interconnected discipline.

8. “Integrating Crosscutting Concepts into Science Curriculum Design”

A practical guide for curriculum developers, this book offers frameworks and examples for embedding
crosscutting concepts into science curricula at various grade levels. It emphasizes alignment with
standards and the creation of coherent learning progressions. The text supports curriculum innovation
to improve student engagement and understanding.

9. “Visualizing Science: Using Crosscutting Concepts to Enhance Conceptual Understanding”

This book focuses on the use of visual tools and representations to teach crosscutting concepts in
science. It highlights how diagrams, models, and simulations can make abstract concepts more
accessible and meaningful to students. The author provides techniques for integrating visualizations
into lessons to promote deeper learning.
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crosscutting concepts in science: Crosscutting Concepts Jeffrey Nordine, Okhee Lee, 2021 If
you've been trying to figure out how crosscutting concepts (CCCs) fit into three-dimensional
learning, this in-depth resource will show you their usefulness across the sciences. Crosscutting
Concepts: Strengthening Science and Engineering Learning is designed to help teachers at all grade
levels (1) promote students' sensemaking and problem-solving abilities by integrating CCCs with
science and engineering practices and disciplinary core ideas; (2) support connections across
multiple disciplines and diverse contexts; and (3) use CCCs as a set of lenses through which students
can learn about the world around them. The book is divided into the following four sections.
Foundational issues that undergird crosscutting concepts. You'll see how CCCs can change your
instruction, engage your students in science, and broaden access and inclusion for all students in the
science classroom. An in-depth look at individual CCCs. You'll learn to use each CCC across
disciplines, understand the challenges students face in learning CCCs, and adopt exemplary
teaching strategies. Ways to use CCCs to strengthen how you teach key topics in science. These
topics include the nature of matter, plant growth, and weather and climate, as well as engineering
design. Ways that CCCs can enhance the work of science teaching. These topics include student
assessment and teacher professional collaboration. Throughout the book, vignettes drawn from the
authors' own classroom experiences will help you put theory into practice. Instructional Applications
show how CCCs can strengthen your planning. Classroom Snapshots offer practical ways to use
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CCCs in discussions and lessons. No matter how you use this book to enrich your thinking, it will
help you leverage the power of CCCs to strengthen students' science and engineering learning. As
the book says, CCCs can often provide deeper insight into phenomena and problems by providing
complementary perspectives that both broaden and sharpen our view on the rapidly changing world
that students will inherit.--

crosscutting concepts in science: A Framework for K-12 Science Education National
Research Council, Division of Behavioral and Social Sciences and Education, Board on Science
Education, Committee on a Conceptual Framework for New K-12 Science Education Standards,
2012-02-28 Science, engineering, and technology permeate nearly every facet of modern life and
hold the key to solving many of humanity's most pressing current and future challenges. The United
States' position in the global economy is declining, in part because U.S. workers lack fundamental
knowledge in these fields. To address the critical issues of U.S. competitiveness and to better
prepare the workforce, A Framework for K-12 Science Education proposes a new approach to K-12
science education that will capture students' interest and provide them with the necessary
foundational knowledge in the field. A Framework for K-12 Science Education outlines a broad set of
expectations for students in science and engineering in grades K-12. These expectations will inform
the development of new standards for K-12 science education and, subsequently, revisions to
curriculum, instruction, assessment, and professional development for educators. This book
identifies three dimensions that convey the core ideas and practices around which science and
engineering education in these grades should be built. These three dimensions are: crosscutting
concepts that unify the study of science through their common application across science and
engineering; scientific and engineering practices; and disciplinary core ideas in the physical
sciences, life sciences, and earth and space sciences and for engineering, technology, and the
applications of science. The overarching goal is for all high school graduates to have sufficient
knowledge of science and engineering to engage in public discussions on science-related issues, be
careful consumers of scientific and technical information, and enter the careers of their choice. A
Framework for K-12 Science Education is the first step in a process that can inform state-level
decisions and achieve a research-grounded basis for improving science instruction and learning
across the country. The book will guide standards developers, teachers, curriculum designers,
assessment developers, state and district science administrators, and educators who teach science
in informal environments.

crosscutting concepts in science: Handbook of Research on Science Learning
Progressions Hui Jin, Duanli Yan, Joseph Krajcik, 2024-07-30 Gathering contributions from leading
scholars around the world, this handbook offers a comprehensive resource on the most recent
advances in research surrounding the theories, methodologies, and applications of science learning
progressions. Researchers and educators have used learning progressions to guide the design and
alignment of curriculum, instruction, and assessment, and to help students learn scientific
knowledge and practices in a coherent and connected way across multiple years. This handbook lays
out the development and current state of research in this field across four sections: learning
progression theories and methodologies; learning progressions to promote student learning;
teachers’ learning and use of learning progressions; and new technology in learning progression
research. Featuring internationally-recognized experts in learning progression research as well as
up-and-coming voices, the Handbook of Research on Science Learning Progressions offers a defining
new resource for researchers, teachers and teacher educators, and curriculum and assessment
developers in science education.

crosscutting concepts in science: A Framework for K-12 Science Education National
Research Council (U.S.). Committee on a Conceptual Framework for New K-12 Science Education
Standards, 2012-01-01 A Framework of K-12 Science Education Standards represents the first step
in a process to create new standards in K-12 science education--Foreword.

crosscutting concepts in science: Next Generation Science Standards NGSS Lead States,
2013-08-15 Next Generation Science Standards identifies the science all K-12 students should know.



These new standards are based on the National Research Council's A Framework for K-12 Science
Education. The National Research Council, the National Science Teachers Association, the American
Association for the Advancement of Science, and Achieve have partnered to create standards
through a collaborative state-led process. The standards are rich in content and practice and
arranged in a coherent manner across disciplines and grades to provide all students an
internationally benchmarked science education. The print version of Next Generation Science
Standards complements the nextgenscience.org website and: Provides an authoritative offline
reference to the standards when creating lesson plans Arranged by grade level and by core
discipline, making information quick and easy to find Printed in full color with a lay-flat spiral
binding Allows for bookmarking, highlighting, and annotating

crosscutting concepts in science: Teaching Science Thinking Christopher Moore, 2018-11-08
Teach your students how to think like scientists. This book shows you practical ways to incorporate
science thinking in your classroom using simple Thinking Tasks that you can insert into any lesson.
What is science thinking and how can you possibly teach and assess it? How is science thinking
incorporated into the Next Generation Science Standards (NGSS) and how can it be weaved into
your curriculum? This book answers these questions. This practical book provides a clear,
research-verified framework for helping students develop scientific thinking as required by the
NGSS. Your students will not be memorizing content but will become engaged in the real work
scientists do, using critical thinking patterns such as: Recognizing patterns, Inventing new
hypotheses based on observations, Separating causes from correlations, Determining relevant
variables and isolating them, Testing hypotheses, and Thinking about their own thinking and the
relative value of evidence. The book includes a variety of sample classroom activities and rubrics, as
well as frameworks for creating your own tools. Designed for the busy teacher, this book also shows
you quick and simple ways to add deep science thinking to existing lessons.

crosscutting concepts in science: Towards a Framework for Representational
Competence in Science Education Kristy L. Daniel, 2018-06-20 This book covers the current state
of thinking and what it means to have a framework of representational competence and how such
theory can be used to shape our understanding of the use of representations in science education,
assessment, and instruction. Currently, there is not a consensus in science education regarding
representational competence as a unified theoretical framework. There are multiple theories of
representational competence in the literature that use differing perspectives on what competence
means and entails. Furthermore, dependent largely on the discipline, language discrepancies cause
a potential barrier for merging ideas and pushing forward in this area. While a single unified theory
may not be a realistic goal, there needs to be strides taken toward working as a unified research
community to better investigate and interpret representational competence. An objective of this
book is to initiate thinking about a representational competence theoretical framework across
science educators, learning scientists, practitioners and scientists. As such, we have divided the
chapters into three major themes to help push our thinking forward: presenting current thinking
about representational competence in science education, assessing representational competence
within learners, and using our understandings to structure instruction.

crosscutting concepts in science: Science Curriculum Topic Study Page Keeley, Joyce Tugel,
2019-09-11 Today’s science standards reflect a new vision of teaching and learning. | How to make
this vision happen Scientific literacy for all students requires a deep understanding of the three
dimensions of science education: disciplinary content, scientific and engineering practices, and
crosscutting concepts. If you actively engage students in using and applying these three dimensions
within curricular topics, they will develop a scientifically-based and coherent view of the natural and
designed world. The latest edition of this best-seller, newly mapped to the Framework for K-12
Science Education and the Next Generation Science Standards (NGSS), and updated with new
standards and research-based resources, will help science educators make the shifts needed to
reflect current practices in curriculum, instruction, and assessment. The methodical study process
described in this book will help readers intertwine content, practices, and crosscutting concepts.




The book includes: * An increased emphasis on STEM, including topics in science, technology, and
engineering * 103 separate curriculum topic study guides, arranged in six categories ¢ Connections
to content knowledge, curricular and instructional implications, concepts and specific ideas,
research on student learning, K-12 articulation, and assessment Teachers and those who support
teachers will appreciate how Curriculum Topic Study helps them reliably analyze and interpret their
standards and translate them into classroom practice, thus ensuring that students achieve a deeper
understanding of the natural and designed world.

crosscutting concepts in science: Quantitative Reasoning in Mathematics and Science
Education Giilseren Karagéz Akar, Ismail Ozgiir Zembat, Selahattin Arslan, Patrick W. Thompson,
2023-01-01 This book focuses on quantitative reasoning as an orienting framework to analyse
learning, teaching and curriculum in mathematics and science education. Quantitative reasoning
plays a vital role in learning concepts foundational to arithmetic, algebra, calculus, geometry,
trigonometry and other ideas in STEM. The book draws upon the importance of quantitative
reasoning and its crucial role in education. It particularly delves into quantitative reasoning related
to the learning and teaching diverse mathematics and science concepts, conceptual analysis of
mathematical and scientific ideas and analysis of school mathematics (K-16) curricula in different
contexts. We believe that it can be considered as a reference book to be used by researchers,
teacher educators, curriculum developers and pre- and in-service teachers.

crosscutting concepts in science: Equity Moves to Support Multilingual Learners in
Mathematics and Science, Grades K-8 Ivannia Soto, Theodore Ruiz Sagun, Michael Beiersdorf,
2022-12-19 A strengths and assets-based approach to multilingual learner success As the number of
multilingual learners (MLLs) in US schools continues to grow, educators need to learn the moves
necessary to support the success of these students in mathematics and science. Equity Moves to
Support Multilingual Learners in Mathematics and Science, Grades K-8 focuses on the literacy
opportunities that MLLs can achieve when language scaffolds are taught alongside rigorous math
and science content. It provides a framework teachers can use to develop equity-centered,
scaffolded math, science, or STEAM lessons. Readers will find Anchor phenomena that demonstrate
issues with lesson design and delivery and highlight areas to include language and content scaffolds
Examples for honoring the languages of students, families, and communities Culturally responsive
techniques and easy-to-use tables featuring the equity moves Vignettes showcasing the equity move
in the classroom setting A focus on four language demands: vocabulary, discourse, multiple modes of
representation, and text features With an assets-based approach to what MLLs can do, this book
helps teachers unpack the language demands of mathematics and science and encourages reflection
of their own practices in scaffolding for language and culture.

crosscutting concepts in science: Science Teachers' Learning National Academies of
Sciences, Engineering, and Medicine, Division of Behavioral and Social Sciences and Education,
Teacher Advisory Council, Board on Science Education, Committee on Strengthening Science
Education through a Teacher Learning Continuum, 2016-01-15 Currently, many states are adopting
the Next Generation Science Standards (NGSS) or are revising their own state standards in ways
that reflect the NGSS. For students and schools, the implementation of any science standards rests
with teachers. For those teachers, an evolving understanding about how best to teach science
represents a significant transition in the way science is currently taught in most classrooms and it
will require most science teachers to change how they teach. That change will require learning
opportunities for teachers that reinforce and expand their knowledge of the major ideas and
concepts in science, their familiarity with a range of instructional strategies, and the skills to
implement those strategies in the classroom. Providing these kinds of learning opportunities in turn
will require profound changes to current approaches to supporting teachers' learning across their
careers, from their initial training to continuing professional 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.

crosscutting concepts in science: Reading and Writing in Science Maria C. Grant, Douglas
Fisher, Diane Lapp, 2015-01-21 Engage your students in scientific thinking across disciplines! Did
you know that scientists spend more than half of their time reading and writing? Students who are
science literate can analyze, present, and defend data - both orally and in writing. The updated
edition of this bestseller offers strategies to link the new science standards with literacy
expectations, and specific ideas you can put to work right away. Features include: A discussion of
how to use science to develop essential 21st century skills Instructional routines that help students
become better writers Useful strategies for using complex scientific texts in the classroom Tools to
monitor student progress through formative assessment Tips for high-stakes test preparation

crosscutting concepts in science: Answers to Your Biggest Questions About Teaching
Secondary Science Karen Mesmer, Enya Granados, Kevin Gant, Laura Shafer, Ayanna D. Perry,
2024-01-16 Your guide to grow and flourish as a science teacher! The past two decades have seen a
paradigm shift in science education, thanks in large part to the Next Generation Science Standards
(NGSS), which advocate a move away from procedural lab investigations and direct instruction and
toward increased emphasis on reasoning, sensemaking, phenomena exploration, problem solving,
and collaboration. Under this new paradigm, students are learning real science as scientists practice
it, so that more and more students are actively investigating questions and pursuing solutions of
their own making. As part of the Five to Thrive series for early-career educators, this comprehensive
guide provides those who are new to teaching science, as well as seasoned teachers looking to
enhance their practice, the fundamentals to develop best teaching practices that reflect their
students’ experiences and requirements. Written by experienced science educators, Answers to Your
Biggest Questions About Teaching Secondary Science provides practical guidance on successful
strategies and techniques for teaching science in a way that gives every student the opportunity to
learn, grow, and achieve at high levels, while providing opportunities to develop their agency and
authority in the classroom, ultimately resulting in a positive science identity. The book is organized
around five overarching questions and answers that will help you most thrive in your secondary
science classroom: How do I build a positive science community? How do I structure, organize, and
manage my science class? How do I engage my students in science? How do I help my students talk
about science? How do I know what my students know and how can I use that information to plan
and move them forward? The book concludes with a sixth question—Where do I go from here?—that
provides guidance for growing your practice over time, including discussions on self-care,
advocating for students, and an extensive discussion on growing your professional network. Woven
throughout, you'll find helpful sidebar notes on fostering identity and agency; access and equity;
teaching in different settings; and invaluable resources for deeper learning.Strive to become the
best science educator you can be; your students are counting on it!

crosscutting concepts in science: Handbook of Research on Science Literacy
Integration in Classroom Environments Tai, Chih-Che, Moran, Renee M. R., Robertson, Laura,
Keith, Karin, Hong, Huili, 2018-10-12 Secondary schools are continually faced with the task of
preparing students for a world that is more connected, advanced, and globalized than ever before. In
order to adequately prepare students for their future, educators must provide them with strong
reading and writing skills, as well as the ability to understand scientific concepts. The Handbook of
Research on Science Literacy Integration in Classroom Environments is a pivotal reference source
that provides vital research on the importance of cross-curriculum/discipline connections in




improving student understanding and education. While highlighting topics such as curriculum
integration, online learning, and instructional coaching, this publication explores practices in
teaching students how to analyze and interpret data, as well as reading, writing, and speaking. This
book is ideally designed for teachers, graduate-level students, academicians, instructional designers,
administrators, and education researchers seeking current research on science literacy adoption in
contemporary classrooms.

crosscutting concepts in science: Doing Science in Morning Meeting Lara Webb, Margaret
Berry Wilson, 2013-05 Foster science learning with quick, fun, meaningful activities for kindergarten
through 6th grade. Increase students' excitement about science, deepen content knowledge, and
enhance science skills. The activities are easy to set up, require minimal materials, and are flexible
enough to use at any time of day. Charts help you select activities by title, grade level, Morning
Meeting component, science content, science standards addressed, and science discipline (physical
sciences; life sciences; Earth and space sciences; and engineering, technology, and applications of
science). For each of the 150 activities you will get: brief, easy-to-follow directions; open-ended
questions to help students reflect on their learning; science content and standards covered; key
scientific vocabulary to reinforce; ideas for variations and extensions (when applicable).

crosscutting concepts in science: Teaching Science in Elementary and Middle School Joseph
S. Krajcik, Charlene M. Czerniak, 2018-06-12 Teaching Science in Elementary and Middle School
integrates principles of learning and motivation with practical teaching ideas for implementing
them. Paralleling what scientists do, project-based learning (PBL) represents the essence of inquiry
and the nature of science, and engages children and teachers in investigating meaningful, real-world
questions about the world around them. This text provides concrete strategies on teaching using a
project-based approach and on meeting the principles in A Framework for K-12 Science Education
and the Next Generation Science Standards (NGSS). Features include strategies for planning
long-term, interdisciplinary, student-centered units; scenarios to help readers situate new
experiences; and a wealth of supplementary material on the Companion Website. Features in the
Fifth Edition: Integrates research-based findings from the National Research Council’s Taking
Science to School, A Framework for K-12 Science Education, and NGSS to engage learners and help
them make sense of phenomena in using disciplinary core ideas, science and engineering practices,
and crosscutting concepts Gives attention to cultural diversity throughout the chapters, with an
added focus on working with English Language Learners Describes how to develop and use
assessments that require students to make use of their knowledge to solve problems or explain
phenomena Illustrates how to use PBL to make connections to Common Core Standards for
Mathematics and English Language Arts Provides examples of project-based lessons and projects to
illustrate how teachers can support children in engaging in scientific and engineering practices,
such as asking questions, designing investigations, constructing models and developing
evidence-based explanation

crosscutting concepts in science: Introducing Teachers and Administrators to the NGSS
Eric Brunsell, Deb M. Kneser, Kevin J. Niemi, 2014-05-01 If you're charged with helping educators
achieve the vision of the new science standards, this is the professional development resource you
need. This book is chock-full of activities and useful advice for guiding teachers and administrators
as they put the standards into practice in the classroom. Written by three experts in professional
development for science teachers, Introducing Teachers and Administrators to the NGSS ¢
Introduces the vocabulary, structure, and conceptual shifts of the NGSS ¢ Explores the three
dimensions of the Framework—science and engineering practices, crosscutting concepts, and
disciplinary core ideas—and how they’re integrated in the NGSS ¢ Provides classroom case studies
of instructional approaches for students challenged by traditional science teaching ¢ Covers
curricular decisions involving course mapping, designing essential questions and performance
assessments, and using the NGSS to plan units of instruction ¢« Examines the connections between
the NGSS and the Common Core State Standards ¢ Offers advice for getting past common
professional development sticking points and finding further resources Given the widespread



changes in today’s education landscape, teachers and administrators may feel overwhelmed by the
prospect of putting the new standards into practice. If you're a science specialist, curriculum
coordinator, or instructional coach who provides professional development, you will find this
collection immensely helpful for heading off “initiative fatigue,” whether in an individual school or
throughout a district.

crosscutting concepts in science: The Language of Science Education William F. McComas,
2013-12-30 The Language of Science Education: An Expanded Glossary of Key Terms and Concepts
in Science Teaching and Learning is written expressly for science education professionals and
students of science education to provide the foundation for a shared vocabulary of the field of
science teaching and learning. Science education is a part of education studies but has developed a
unique vocabulary that is occasionally at odds with the ways some terms are commonly used both in
the field of education and in general conversation. Therefore, understanding the specific way that
terms are used within science education is vital for those who wish to understand the existing
literature or make contributions to it. The Language of Science Education provides definitions for
100 unique terms, but when considering the related terms that are also defined as they relate to the
targeted words, almost 150 words are represented in the book. For instance, “laboratory
instruction” is accompanied by definitions for openness, wet lab, dry lab, virtual lab and cookbook
lab. Each key term is defined both with a short entry designed to provide immediate access following
by a more extensive discussion, with extensive references and examples where appropriate.
Experienced readers will recognize the majority of terms included, but the developing discipline of
science education demands the consideration of new words. For example, the term blended science
is offered as a better descriptor for interdisciplinary science and make a distinction between
project-based and problem-based instruction. Even a definition for science education is included.
The Language of Science Education is designed as a reference book but many readers may find it
useful and enlightening to read it as if it were a series of very short stories.

crosscutting concepts in science: Teaching K-12 Science and Engineering During a Crisis
National Academies of Sciences, Engineering, and Medicine, Division of Behavioral and Social
Sciences and Education, Board on Science Education, Jennifer Self, 2021-01-29 The COVID-19
pandemic is resulting in widespread and ongoing changes to how the K-12 education system
functions, including disruptions to science teaching and learning environments. Students and
teachers are all figuring out how to do schooling differently, and districts and states are working
overtime to reimagine systems and processes. This is difficult and stressful work in the middle of the
already stressful and sometimes traumatic backdrop of the global pandemic. In addition, students
with disabilities, students of color, immigrants, English learners, and students from under-resourced
communities have been disproportionately affected, both by the pandemic itself and by the resulting
instructional shifts. Teaching K-12 Science and Engineering During a Crisis aims to describe what
high quality science and engineering education can look like in a time of great uncertainty and to
support practitioners as they work toward their goals. This book includes guidance for science and
engineering practitioners - with an emphasis on the needs of district science supervisors, curriculum
leads, and instructional coaches. Teaching K-12 Science and Engineering During a Crisis will help
K-12 science and engineering teachers adapt learning experiences as needed to support students
and their families dealing with ongoing changes to instructional and home environments and at the
same time provide high quality in those experiences.

crosscutting concepts in science: Handbook of Research on Science Education, Volume II
Norman G. Lederman, Sandra K. Abell, 2014-07-11 Building on the foundation set in Volume I—a
landmark synthesis of research in the field—Volume II is a comprehensive, state-of-the-art new
volume highlighting new and emerging research perspectives. The contributors, all experts in their
research areas, represent the international and gender diversity in the science education research
community. The volume is organized around six themes: theory and methods of science education
research; science learning; culture, gender, and society and science learning; science teaching;
curriculum and assessment in science; science teacher education. Each chapter presents an




integrative review of the research on the topic it addresses—pulling together the existing research,
working to understand the historical trends and patterns in that body of scholarship, describing how
the issue is conceptualized within the literature, how methods and theories have shaped the
outcomes of the research, and where the strengths, weaknesses, and gaps are in the literature.
Providing guidance to science education faculty and graduate students and leading to new insights
and directions for future research, the Handbook of Research on Science Education, Volume II is an
essential resource for the entire science education community.
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