
cross cutting concepts in science

cross cutting concepts in science are fundamental ideas that bridge various scientific
disciplines, helping students and professionals alike to connect knowledge across different
fields. These concepts serve as thematic threads that weave together principles from
biology, chemistry, physics, earth science, and more, fostering a deeper understanding of
how scientific phenomena are interrelated. By emphasizing these universal ideas,
educators can promote critical thinking, problem-solving, and the ability to apply scientific
knowledge in diverse contexts. This article explores the key cross cutting concepts in
science, their significance in education and research, and examples illustrating their
application. Additionally, it discusses how these concepts support scientific literacy and
interdisciplinary studies, making them indispensable tools in modern science education
and communication.
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Definition and Importance of Cross Cutting
Concepts in Science
Cross cutting concepts in science refer to overarching themes and ideas that appear
consistently across multiple scientific disciplines. These concepts provide a framework for
understanding the natural world by linking specific content knowledge with broader
principles. They are essential for developing a coherent scientific worldview and for
integrating knowledge from different scientific domains.

What Are Cross Cutting Concepts?
Cross cutting concepts are broad ideas that transcend individual scientific disciplines and
help unify the study of science. Examples include patterns, cause and effect, systems and
system models, energy and matter, structure and function, stability and change, and scale,
proportion, and quantity. Each concept offers a lens through which complex scientific
phenomena can be analyzed and understood.

Why Are They Important?
The importance of cross cutting concepts lies in their ability to promote interdisciplinary



thinking and enhance comprehension. They encourage learners to see connections
between seemingly unrelated topics, fostering critical thinking and problem-solving skills.
Moreover, these concepts support the development of scientific literacy, enabling
individuals to apply scientific reasoning in everyday life and in addressing global
challenges.

Key Cross Cutting Concepts in Science
The framework of cross cutting concepts in science comprises several fundamental ideas
that are integral to scientific inquiry and understanding. These concepts are recognized by
leading educational standards such as the Next Generation Science Standards (NGSS),
which emphasize their role in science teaching and learning.

Patterns
Patterns involve recognizing recurring events, structures, or behaviors in nature.
Identifying patterns allows scientists to make predictions and develop explanations. For
example, the periodic table organizes elements based on repeating chemical properties,
illustrating a clear pattern.

Cause and Effect
This concept addresses the relationships between events and their outcomes.
Understanding cause and effect is critical for explaining phenomena and for designing
experiments. In ecological studies, cause and effect relationships help explain how
changes in one species population affect the entire ecosystem.

Systems and System Models
Systems are groups of interrelated components that function together. System models are
simplified representations used to study and predict system behavior. For instance, the
human body can be viewed as a system composed of various subsystems like the
circulatory and respiratory systems.

Energy and Matter
Energy and matter flow and interact within systems. This concept emphasizes the
conservation and transformation of energy and matter, fundamental to understanding
physical, chemical, and biological processes. Photosynthesis is an example where energy
from sunlight is converted into chemical energy in plants.



Structure and Function
The relationship between the structure of an object or organism and its function is a key
concept. The design of a bird’s wing, for example, is closely related to its function in flight,
illustrating how form and purpose are interconnected in nature.

Stability and Change
This concept examines how systems maintain stability or undergo change over time. It is
crucial for understanding dynamic processes such as climate change, population
dynamics, and chemical reactions.

Scale, Proportion, and Quantity
Understanding the relative size, time, and quantity of phenomena helps scientists compare
and analyze data effectively. This concept is essential when studying processes that occur
at vastly different scales, from atomic to cosmic levels.

Application of Cross Cutting Concepts in Science
Education
Incorporating cross cutting concepts into science education enhances learning by
providing students with tools to integrate knowledge and think critically. These concepts
are embedded in curricula to support inquiry-based learning and to align with modern
educational standards.

Curriculum Design and Instructional Strategies
Educational programs use cross cutting concepts to structure lessons that connect
multiple scientific disciplines. Teachers employ strategies such as project-based learning,
concept mapping, and interdisciplinary units to facilitate understanding. For example, a
unit on ecosystems may integrate cause and effect, systems, and energy flow to provide a
comprehensive view.

Assessment and Evaluation
Assessments designed around cross cutting concepts evaluate students’ ability to apply
these ideas across contexts. Performance tasks, investigations, and explanatory models
are common methods to measure understanding beyond memorization.



Benefits for Students
Students develop higher-order thinking skills, improved problem-solving abilities, and a
more cohesive understanding of science. They become adept at making connections,
reasoning scientifically, and applying knowledge in real-world situations, which are critical
skills for STEM careers.

Impact of Cross Cutting Concepts on Scientific
Research and Innovation
Beyond education, cross cutting concepts in science play a vital role in advancing research
and innovation. These concepts facilitate interdisciplinary collaboration and drive
breakthroughs by offering common frameworks for diverse scientific inquiries.

Fostering Interdisciplinary Research
Cross cutting concepts enable researchers from different fields to communicate effectively
and integrate methodologies. For example, studying climate change requires
understanding systems, cause and effect, energy flow, and scale, drawing from
atmospheric science, ecology, and geology.

Enhancing Problem-Solving and Innovation
By applying these fundamental concepts, scientists can develop innovative solutions to
complex problems. The principle of structure and function, for instance, inspires
biomimicry in engineering, where natural designs guide technological advancements.

Supporting Scientific Communication
These concepts provide a shared language for scientists, educators, policymakers, and the
public. This common understanding is crucial for disseminating scientific knowledge and
fostering informed decision-making on issues like public health and environmental policy.

Examples of Cross Cutting Concepts in Action
To illustrate the practical utility of cross cutting concepts in science, consider the
following examples that highlight their interdisciplinary nature.

Climate Change: Involves systems thinking, cause and effect relationships, energy
and matter flow, and stability and change over time.

Human Body Systems: Emphasizes structure and function, systems and system



models, and scale and proportion at cellular to organism levels.

Chemical Reactions: Demonstrates patterns, cause and effect, conservation of
energy and matter, and stability and change within substances.

Ecological Interactions: Uses systems, cause and effect, energy flow, and stability
concepts to understand population dynamics and ecosystem health.

Frequently Asked Questions

What are crosscutting concepts in science?
Crosscutting concepts are ideas that apply across all areas of science, helping to connect
knowledge from different scientific disciplines and providing a framework for
understanding and exploring scientific phenomena.

Why are crosscutting concepts important in science
education?
They help students develop a deeper understanding of scientific principles by linking
concepts across various fields, promoting critical thinking, and enabling students to apply
knowledge in new contexts.

Can you name the main crosscutting concepts identified
by the Next Generation Science Standards (NGSS)?
The NGSS identifies seven crosscutting concepts: Patterns; Cause and Effect; Scale,
Proportion, and Quantity; Systems and System Models; Energy and Matter; Structure and
Function; Stability and Change.

How do crosscutting concepts support scientific
inquiry?
They guide students in asking questions, making observations, and developing
explanations by providing lenses through which to analyze data and phenomena
consistently across different scientific contexts.

What is the role of the 'Systems and System Models'
crosscutting concept?
This concept helps students understand complex systems by identifying components,
interactions, and boundaries, allowing them to model and predict system behavior in
various scientific fields.



How can teachers integrate crosscutting concepts into
their science lessons?
Teachers can design lessons and activities that explicitly highlight these concepts,
encourage students to identify them in experiments, and connect ideas across different
topics and disciplines.

What is an example of the 'Cause and Effect'
crosscutting concept in science?
An example is studying how increasing the temperature (cause) affects the rate of a
chemical reaction (effect), helping students understand causal relationships in scientific
processes.

How do crosscutting concepts relate to real-world
problem solving?
They equip students with transferable thinking tools that help analyze and address
complex real-world issues by connecting scientific knowledge from multiple domains.

Are crosscutting concepts only relevant in science, or do
they apply to other fields?
While primarily used in science education, these concepts also have relevance in
engineering, technology, and even social sciences, as they promote systems thinking and
analytical skills broadly.

How do crosscutting concepts enhance interdisciplinary
learning?
By focusing on overarching ideas that transcend individual disciplines, crosscutting
concepts foster integration of knowledge, encouraging students to make connections
between science, math, engineering, and beyond.

Additional Resources
1. Systems Thinking in Science Education: Connecting Concepts for Deeper
Understanding
This book explores the importance of systems thinking as a cross-cutting concept in
science education. It provides strategies and examples for integrating systems thinking
into curricula to help students understand complex scientific phenomena. The authors
emphasize the interconnectedness of components within natural and engineered systems,
promoting holistic learning.

2. Patterns and Processes: Crosscutting Themes in Science
Focusing on the identification and analysis of patterns across different scientific



disciplines, this book highlights how recognizing patterns can lead to deeper insights. It
presents case studies from biology, chemistry, physics, and earth science to show how
patterns serve as a unifying theme. The text encourages educators and students to apply
pattern recognition in problem-solving and scientific inquiry.

3. Energy and Matter: The Foundations of Crosscutting Science Concepts
This book delves into the fundamental concepts of energy flow and matter cycling that are
crucial across all domains of science. It explains how these ideas connect diverse scientific
topics and why understanding them is essential for grasping complex systems. The book
includes practical examples, classroom activities, and interdisciplinary approaches to
teaching these concepts.

4. Cause and Effect: Investigating Scientific Relationships Across Disciplines
Exploring the principle of cause and effect, this book shows how scientists use this
concept to develop explanations and predictions. It offers insights into designing
experiments and interpreting data through the lens of causal relationships. The book also
discusses common misconceptions and ways to address them in educational settings.

5. Scale, Proportion, and Quantity: Bridging Science Concepts for Comprehensive
Learning
This text examines the cross-cutting ideas of scale, proportion, and quantity as they apply
to various scientific fields. It helps readers understand how changes in scale affect
observations and phenomena, from microscopic to cosmic levels. The book provides tools
for quantifying and comparing scientific data, enhancing analytical skills.

6. Structure and Function: Understanding Scientific Systems Through Crosscutting
Concepts
Focusing on the relationship between structure and function, this book illustrates how
form dictates function in biological, chemical, and physical systems. It offers detailed
examples and teaching strategies that foster comprehension of this fundamental concept.
The book is valuable for educators aiming to connect theory with practical applications.

7. Stability and Change: Dynamics in Science and Society
This book addresses the crosscutting concept of stability and change, showing its
relevance in natural systems and human contexts. It discusses how systems maintain
stability or undergo transformation, with examples from ecology, geology, and social
sciences. The text encourages learners to analyze dynamic processes and their
implications.

8. Scientific Inquiry and Evidence: Foundations for Crosscutting Understanding
Highlighting the role of scientific inquiry, this book covers how evidence is gathered,
analyzed, and used to build scientific knowledge. It emphasizes critical thinking and the
evaluation of data across different scientific disciplines. The book serves as a guide for
educators to foster inquiry-based learning and scientific literacy.

9. Interdisciplinary Approaches to Crosscutting Concepts in Science
This book promotes the integration of multiple scientific disciplines to address complex
problems using crosscutting concepts. It provides frameworks for collaborative teaching
and research that transcend traditional subject boundaries. The text showcases projects
and curricula that exemplify interdisciplinary learning and problem-solving.
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  cross cutting 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
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.--
  cross cutting 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
  cross cutting concepts in science: Science Formative Assessment, Volume 2 Page Keeley,
2014-10-16 Deepen scientific understanding with formative assessment! Only by really knowing
what your students are thinking can you design learning opportunities that deepen content mastery
and meet their individual needs. In this highly engaging resource, internationally respected expert
Page Keeley shares 50 new techniques to pinpoint student understanding before, during, and after
instruction. In addition to promoting best practices in the classroom, the techniques shared here
support learning and link instruction to the Next Generation Science Standards. These flexible
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assessments can be used with any science curriculum, along with: Practical strategies for use
throughout the instruction cycle Considerations for implementation and suggestions for modification
An explanation of how each technique promotes learning
  cross cutting 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.
  cross cutting 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,
2012-03-28 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.
  cross cutting 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
  cross cutting concepts in science: A Guide to Teaching Elementary Science Yvette F.
Greenspan, 2015-12-21 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.
  cross cutting concepts in science: Teaching Science in Elementary and Middle School Joseph
S. Krajcik, Charlene M. Czerniak, 2014-01-23 Teaching Science in Elementary and Middle School
offers in-depth information about the fundamental features of project-based science and strategies
for implementing the approach. In project-based science classrooms students investigate, use
technology, develop artifacts, collaborate, and make products to show what they have learned.
Paralleling what scientists do, project-based science represents the essence of inquiry and the
nature of science. Because project-based science is a method aligned with what is known about how
to help all children learn science, it not only helps students learn science more thoroughly and
deeply, it also helps them experience the joy of doing science. Project-based science embodies the
principles in A Framework for K-12 Science Education and the Next Generation Science Standards.
Blending principles of learning and motivation with practical teaching ideas, this text shows how
project-based learning is related to ideas in the Framework and provides concrete strategies for
meeting its goals. Features include long-term, interdisciplinary, student-centered lessons; scenarios;
learning activities, and Connecting to Framework for K–12 Science Education textboxes. More
concise than previous editions, the Fourth Edition offers a wealth of supplementary material on a
new Companion Website, including many videos showing a teacher and class in a project
environment.
  cross cutting concepts in science: Multicultural Curriculum Transformation in Science,
Technology, Engineering, and Mathematics Christine Clark, Amanda VandeHei, Kenneth J.
Fasching-Varner, Zaid M. Haddad, 2018-07-27 This volume seeks to engage PK–12 STEM teachers in
the work of multicultural curriculum transformation by meeting them in the contexts in which they



teach and equip them to continue the work of multicultural curriculum transformation on their own.
  cross cutting concepts in science: Scientific Reasoning and Argumentation Frank
Fischer, Clark A. Chinn, Katharina Engelmann, Jonathan Osborne, 2018-06-13 Competence in
scientific reasoning is one of the most valued outcomes of secondary and higher education.
However, there is a need for a deeper understanding of and further research into the roles of
domain-general and domain-specific knowledge in such reasoning. This book explores the functions
and limitations of domain-general conceptions of reasoning and argumentation, the substantial
differences that exist between the disciplines, and the role of domain-specific knowledge and
epistemologies. Featuring chapters and commentaries by widely cited experts in the learning
sciences, educational psychology, science education, history education, and cognitive science,
Scientific Reasoning and Argumentation presents new perspectives on a decades-long debate about
the role of domain-specific knowledge and its contribution to the development of more general
reasoning abilities.
  cross cutting concepts in science: Formative Assessment for 3D Science Learning Erin
Marie Furtak, 2023 This comprehensive book provides a framework for designing and enacting 3D
science assessments that center students' interests and support rigorous and equitable instruction
(K-12)--
  cross cutting concepts in science: Teaching Students with Moderate and Severe Disabilities
Diane M. Browder, Fred Spooner, Ginevra R. Courtade, and Contributors, 2020-03-04 For years the
text of choice for developing excellence as a teacher of K-12 students with moderate and severe
disabilities, this clearly written work has now been revised and updated. Chapters provide
step-by-step procedures for designing standards-based individualized education plans and evaluating
and enhancing student progress. Methods and materials for teaching literacy, mathematics, science,
and social studies are described in depth. The book also describes effective ways to build functional
daily living skills. User-friendly features include extensive vignettes and classroom examples,
end-of-chapter application exercises, and reproducible planning and assessment tools. Purchasers
get access to a Web page where they can download and print the reproducible materials in a
convenient 8 1/2 x 11 size. Subject Areas/Key words: special education, children, adolescents,
special-needs learners, disabled, moderately, severely, developmental disorders, academic
interventions, academic skills, life skills, intellectual disability, cerebral palsy, autism spectrum
disorders, learning disabilities, physical disabilities, inclusion classrooms, systematic instruction,
special educators, teachers, literacy, reading, mathematics, textbooks, texts Audience: Students in
special education and school psychology; K-12 special educators, school psychologists, reading
specialists, classroom teachers, and administrators--
  cross cutting concepts in science: Moving INTO the Classroom Stacia C Miller, Suzanne F
Lindt, 2017-09-06 This textbook focuses on research in movement integration and the benefits of
physical activity to the child’s physical, cognitive, emotional, and social development. It includes
research on and suggestions for integrating movement into English-language arts, mathematics,
science and social studies for lower and upper elementary students. Though the textbook is
specifically aimed at elementary-level teachers, secondary teachers and pre-service teachers can
modify the activities to fit their lessons as well.
  cross cutting concepts in science: Navigating Elementary Science Teaching and
Learning Sophia Jeong, Lynn A. Bryan, Deborah J. Tippins, Chelsea M. Sexton, 2023-09-26 This
book is a resource for both prospective and practicing elementary teachers as they learn to teach
science in ways which foster the development of a community of science learners with multiple
perspectives and diverse approaches to problem solving. It includes cases that feature dilemmas
embedded in rich narrative stories which characterize the lives of teachers of science, and by
extension their students, and serve as tools for discussion, critique, and reflective practice. The
introduction to the book explores changing contexts for elementary science teaching and learning,
and describes how case-based pedagogy can be used as a tool for both instruction and research.
Each subsequent section of the book includes cases that are organized around topics such as



contemporary approaches to teaching elementary science, new roles for technology, and the
creation of inclusive learning environments for all students in elementary science. Each case is
followed by reflective commentaries and concludes with questions for reflection and discussion.
Teachers will benefit from these cases as they explore the complexities and ambiguities of
elementary science teaching and learning in today’s classrooms.
  cross cutting concepts in science: Immersive Learning Research Network Dennis Beck, Colin
Allison, Leonel Morgado, Johanna Pirker, Anasol Peña-Rios, Todd Ogle, Jonathon Richter, Christian
Gütl, 2018-06-15 This volume constitutes the refereed proceedings of the 4th International
Conference of the Immersive Learning Network, iLRN 2018, held in Missoula, MT, USA, in June
2018. The 12 revised full papers and the two revised short papers presented in this volume were
carefully reviewed and selected from 57 submissions. The papers are organized in topical sections
on environmental sciences, climate change, immersive technologies; immersive technologies in
cultural heritage; immersive technologies in primary and secondary education; games and game
design.
  cross cutting concepts in science: Using the Next Generation Science Standards With Gifted
and Advanced Learners Cheryll M. Adams, Alicia Cotabish, Mary Ricci, 2021-10-03 Using the Next
Generation Science Standards With Gifted and Advanced Learners provides teachers and
administrators examples and strategies to implement the Next Generation Science Standards
(NGSS) with gifted and advanced learners at all stages of development in K-12 schools. The book
describes—and demonstrates with specific examples from the NGSS—what effective differentiated
activities in science look like for high-ability learners. It shares how educators can provide rigor
within the new standards to allow students to demonstrate higher level thinking, reasoning, problem
solving, passion, and inventiveness in science. By doing so, students will develop the skills, habits of
mind, and attitudes toward learning needed to reach high levels of competency and creative
production in science fields.
  cross cutting concepts in science: EcoJustice, Citizen Science and Youth Activism Michael P.
Mueller, Deborah J. Tippins, 2014-12-02 This volume draws on the ecojustice, citizen science and
youth activism literature base in science education and applies the ideas to situated tensions as they
are either analyzed theoretically or praxiologically within science education pedagogy. It uses
ecojustice to evaluate the holistic connections between cultural and natural systems,
environmentalism, sustainability and Earth-friendly marketing trends, and introduces citizen science
and youth activism as two of the pedagogical ways ecojustice philosophy can be enacted. It also
comprises evidence-based practice with international service, community embedded curriculum,
teacher preparation, citizen monitoring and community activism, student-scientist partnerships,
socioscientific issues, and new avenues for educational research.
  cross cutting concepts in science: Handbook of Research on Interdisciplinarity Between
Science and Mathematics in Education Cavadas, Bento, Branco, Neusa, 2023-01-24 Working in
an interdisciplinary manner is long pursued but a difficult goal of science and mathematics
education. The interdisciplinarity of science and mathematics can occur when connections between
those disciplines are identified and developed. These connections could be expressed in the
educational policies, curriculum, or in the science and mathematics teachers’ educational practices.
Sometimes those connections are scarce, but in other moments, full integration is achieved. The
Handbook of Research on Interdisciplinarity Between Science and Mathematics in Education
presents results of good practices and interdisciplinary educational approaches in science and
mathematics. It presents a broad range of approaches for all educational levels, from kindergarten
to university. Covering topics such as computer programming, mathematics in environmental issues,
and simple machines, this major reference work is an excellent resource for administrators and
educators of both K-12 and higher education, government officials, pre-service teachers, teacher
educators, librarians, researchers, and academicians.
  cross cutting concepts in science: The Early Childhood Curriculum Suzanne L. Krogh,
Pamela Morehouse, 2014-02-18 Based on research that demonstrates the powerful advantages of



integrating the curriculum while providing inquiry opportunities, The Early Childhood Curriculum
shows how to make such an approach work for all children, preschool through the primary grades.
The text demonstrates how to confidently teach using inquiry-based methods that address the whole
child, while also meeting and exceeding academic standards. Offering a foundation in early
childhood theory, philosophy, research, and development, the 2nd edition of this unique textbook
helps future teachers, as well as current educators, understand the why of curriculum in early
childhood and invests them with the skills they need to move from simply following a script to
knowledgeably creating curricula on their own. Since each curricular subject has its own integrity,
there is a chapter for each discipline, grounding the reader in the essentials of the subject in order
to foster knowledgeable and effective integration. The 2nd edition of The Early Childhood
Curriculum includes information on the most recent trends in national curriculum standards,
particularly in regard to the Common Core State Standards Initiative and the Next Generation
Science Standards. Coupled with this information are practical suggestions for meeting standards
while still providing young learners with a truly child-centered educational experience. Chapters
contain real-life vignettes that demonstrate inquiry and integration in practice. The entire text
reflects the philosophy that the use of inquiry to seek and obtain information is one of the most
valuable and powerful tools children can acquire along the way to becoming lifelong learners.
  cross cutting concepts in science: Teaching Science to English Language Learners
Luciana C. de Oliveira, Kristen Campbell Wilcox, 2017-09-18 This edited collection explores how
science can be taught to English language learners (ELLs) in 21st century classrooms. The authors
focus on the ways in which pre-service and in-service science teachers have developed—or may
develop—instructional effectiveness for working with ELLs in the secondary classroom. Chapter
topics are grounded in both research and practice, addressing a range of timely topics including the
current state of ELL education in the secondary science classroom, approaches to leveraging the
talents and strengths of bilingual students in heterogeneous classrooms, best practices in teaching
science to multilingual students, and ways to infuse the secondary science teacher preparation
curriculum with ELL pedagogy. This book will appeal to an audience beyond secondary content area
teachers and teacher educators to all teachers of ELLs, teacher educators and researchers of
language acquisition more broadly.
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