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In a world where advanced knowledge is widespread and low-cost labor is readily available, U.S. advantages in the
marketplace and in science and technology have begun to erode. A comprehensive and coordinated federal effort is
urgently needed to bolster U.S. competitiveness and pre-eminence in these areas. This congressionally requested report
by a pre-eminent committee makes four recommendations along with 20 implementation actions that federal policymakers should take to create high-quality jobs and focus new science and technology efforts on meeting the nation's
needs, especially in the area of clean, affordable energy: 1) Increase America's talent pool by vastly improving K-12
mathematics and science education; 2) Sustain and strengthen the nation's commitment to long-term basic research; 3)
Develop, recruit, and retain top students, scientists, and engineers from both the U.S. and abroad; and 4) Ensure that the
United States is the premier place in the world for innovation. Some actions will involve changing existing laws, while
others will require financial support that would come from reallocating existing budgets or increasing them. Rising Above
the Gathering Storm will be of great interest to federal and state government agencies, educators and schools, public
decision makers, research sponsors, regulatory analysts, and scholars.
Science, technology, engineering, and mathematics (STEM) are cultural achievements that reflect our humanity, power
our economy, and constitute fundamental aspects of our lives as citizens, consumers, parents, and members of the
workforce. Providing all students with access to quality education in the STEM disciplines is important to our nation's
competitiveness. However, it is challenging to identify the most successful schools and approaches in the STEM
disciplines because success is defined in many ways and can occur in many different types of schools and settings. In
addition, it is difficult to determine whether the success of a school's students is caused by actions the school takes or
simply related to the population of students in the school. Successful K-12 STEM Education defines a framework for
understanding "success" in K-12 STEM education. The book focuses its analysis on the science and mathematics parts
of STEM and outlines criteria for identifying effective STEM schools and programs. Because a school's success should
be defined by and measured relative to its goals, the book identifies three important goals that share certain elements,
including learning STEM content and practices, developing positive dispositions toward STEM, and preparing students to
be lifelong learners. A successful STEM program would increase the number of students who ultimately pursue
advanced degrees and careers in STEM fields, enhance the STEM-capable workforce, and boost STEM literacy for all
students. It is also critical to broaden the participation of women and minorities in STEM fields. Successful K-12 STEM
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Education examines the vast landscape of K-12 STEM education by considering different school models, highlighting
research on effective STEM education practices, and identifying some conditions that promote and limit school- and
student-level success in STEM. The book also looks at where further work is needed to develop appropriate data
sources. The book will serve as a guide to policy makers; decision makers at the school and district levels; local, state,
and federal government agencies; curriculum developers; educators; and parent and education advocacy groups.
In science, technology, engineering, and mathematics (STEM) education in pre-college, engineering is not the silent "e"
anymore. There is an accelerated interest in teaching engineering in all grade levels. Structured engineering programs
are emerging in schools as well as in out-of-school settings. Over the last ten years, the number of states in the US
including engineering in their K-12 standards has tripled, and this trend will continue to grow with the adoption of the Next
Generation Science Standards.The interest in pre-college engineering education stems from three different motivations.
First, from a workforce pipeline or pathway perspective, researchers and practitioners are interested in understanding
precursors, influential and motivational factors, and the progression of engineering thinking. Second, from a general
societal perspective, technological literacy and understanding of the role of engineering and technology is becoming
increasingly important for the general populace, and it is more imperative to foster this understanding from a younger
age. Third, from a STEM integration and education perspective, engineering processes are used as a context to teach
science and math concepts. This book addresses each of these motivations and the diverse means used to engage with
them.Designed to be a source of background and inspiration for researchers and practitioners alike, this volume includes
contributions on policy, synthesis studies, and research studies to catalyze and inform current efforts to improve precollege engineering education. The book explores teacher learning and practices, as well as how student learning occurs
in both formal settings, such as classrooms, and informal settings, such as homes and museums. This volume also
includes chapters on assessing design and creativity.
Inquiry, laboratory, project-based learning, discovery learning—which science instructional approach is most effective? In
Visible Learning for Science, the authors reveal that it’s not which strategy, but when, and plot a vital K-12 framework for
choosing the right approach at the right time, depending on where students are within the three phases of learning:
surface, deep, and transfer. Synthesizing state-of-the-art science instruction and assessment with John Hattie’s
cornerstone educational research, this book empowers you to plan, develop, and implement high-impact instruction at
each phase so all students demonstrate more than a year’s worth of learning for every year in school.
This open access book is the first major publication on the topic of “Interdisciplinary Mathematics Education” and arose
from the work of the first International Topic Study Group of the same name at the ICME-13 conference in Hamburg in
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2016. It offers extensive theoretical insights, empirical research, and practitioner accounts of interdisciplinary
mathematics work in STEM and beyond (e.g. in music and the arts). Scholars and practitioners from four continents
contributed to this comprehensive book, and present studies on: the conceptualizations of interdisciplinarity;
implementation cases at schools and tertiary institutions; teacher education; and implications for policy and practice.
Each chapter, and the book itself, closes with an assessment of the most significant aspects that those involved in policy
and practice, as well as future researchers, should take into account.
Theorising STEM Education in the 21st Century is a book that captures the essence of Science, Technology,
Engineering and Mathematics and the intricacies of STEM education in the contemporary society. It explores STEM as
an interdisciplinary field as well as the individual disciplines that make up STEM. This ensures the field of STEM as a
whole is theorised. The book provides critical insight on STEM education from Cairo to Cape Town or from America to
Indonesia. With a team of authors from universities across the world, the book is a vital contribution to critical scholarship
on STEM education in contemporary times.
Featuring a team of over thirty STEM education professionals from across the United States, the updated and revised
edition of this landmark book provides an integrated STEM curriculum encompassing the entire K-12 spectrum, with
complete grade-level learning based on a spiraled approach to building conceptual understanding. Taking into account
the last five years of evolution in STEM education, the second edition includes an increased focus on computer science,
computational thinking, mathematics, and the arts, as well as cultural relevance and addressing the needs of diverse
learners and underrepresented students. Divided into three main parts – Conceptualizing STEM, STEM Curriculum
Maps, and Building Capacity for STEM – each section is designed to build common understandings of integrated STEM,
provide rich curriculum maps for implementing integrated STEM at the classroom level, and offer supports to enable
systemic transformation to an integrated STEM approach. Written for teachers, policymakers, and administrators, this
second edition is fully updated to account for the needs of K-12 learners in the innovation age. STEM Road Map 2.0
enables educators to implement integrated STEM learning into their classroom without the need for extensive resources,
empowering educators and supporting students.
The application of technology in classroom settings has equipped educators with innovative tools and techniques for
effective teaching practice. Integrating digital technologies at the elementary and secondary levels helps to enrich the
students’ learning experience and maximize competency in the areas of science, technology, engineering, and
mathematics. Improving K-12 STEM Education Outcomes through Technological Integration focuses on current research
surrounding the effectiveness, performance, and benefits of incorporating various technological tools within science,
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technology, engineering, and mathematics classrooms. Focusing on evidence-based approaches and current
educational innovations, this book is an essential reference source for teachers, teacher educators, and professionals
interested in how emerging technologies are benefiting teaching and/or learning efficacy.
"This book explores the theory and practice of educational robotics in the K-12 formal and informal educational settings,
providing empirical research supporting the use of robotics for STEM learning"--Provided by publisher.
The goal of this study was to assess the value and feasibility of developing and implementing content standards for
engineering education at the K-12 level. Content standards have been developed for three disciplines in STEM
education--science, technology, and mathematic--but not for engineering. To date, a small but growing number of K-12
students are being exposed to engineering-related materials, and limited but intriguing evidence suggests that
engineering education can stimulate interest and improve learning in mathematics and science as well as improve
understanding of engineering and technology. Given this background, a reasonable question is whether standards would
improve the quality and increase the amount of teaching and learning of engineering in K-12 education. The book
concludes that, although it is theoretically possible to develop standards for K-12 engineering education, it would be
extremely difficult to ensure their usefulness and effective implementation. This conclusion is supported by the following
findings: (1) there is relatively limited experience with K-12 engineering education in U.S. elementary and secondary
schools, (2) there is not at present a critical mass of teachers qualified to deliver engineering instruction, (3) evidence
regarding the impact of standards-based educational reforms on student learning in other subjects, such as mathematics
and science, is inconclusive, and (4) there are significant barriers to introducing stand-alone standards for an entirely new
content area in a curriculum already burdened with learning goals in more established domains of study.
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
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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.
The imperative that all students, including English learners (ELs), achieve high academic standards and have
opportunities to participate in science, technology, engineering, and mathematics (STEM) learning has become even
more urgent and complex given shifts in science and mathematics standards. As a group, these students are
underrepresented in STEM fields in college and in the workforce at a time when the demand for workers and
professionals in STEM fields is unmet and increasing. However, English learners bring a wealth of resources to STEM
learning, including knowledge and interest in STEM-related content that is born out of their experiences in their homes
and communities, home languages, variation in discourse practices, and, in some cases, experiences with schooling in
other countries. English Learners in STEM Subjects: Transforming Classrooms, Schools, and Lives examines the
research on ELs' learning, teaching, and assessment in STEM subjects and provides guidance on how to improve
learning outcomes in STEM for these students. This report considers the complex social and academic use of language
delineated in the new mathematics and science standards, the diversity of the population of ELs, and the integration of
English as a second language instruction with core instructional programs in STEM.
Education is vital to the progression and sustainability of society. By developing effective learning programs, this creates
numerous impacts and benefits for future generations to come. K-12 STEM Education: Breakthroughs in Research and
Practice is a pivotal source of academic material on the latest trends, techniques, technological tools, and scholarly
perspectives on STEM education in K-12 learning environments. Including a range of pertinent topics such as
instructional design, online learning, and educational technologies, this book is an ideal reference source for teachers,
teacher educators, professionals, students, researchers, and practitioners interested in the latest developments in K-12
STEM education.
Since 1969, the National Assessment of Educational Progress (NAEP) has been providing policymakers, educators, and
the public with reports on academic performance and progress of the nation's students. The assessment is given
periodically in a variety of subjects: mathematics, reading, writing, science, the arts, civics, economics, geography, U.S.
history, and technology and engineering literacy. NAEP is given to representative samples of students across the U.S. to
assess the educational progress of the nation as a whole. Since 1992, NAEP results have been reported in relation to
three achievement levels: basic, proficient, and advanced. However, the use of achievement levels has provoked
controversy and disagreement, and evaluators have identified numerous concerns. This publication evaluates the NAEP
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student achievement levels in reading and mathematics in grades 4, 8, and 12 to determine whether the achievement
levels are reasonable, reliable, valid, and informative to the public, and recommends ways that the setting and use of
achievement levels can be improved.
How do you create effective STEM classrooms that energize students, help them grow into creative thinkers and
collaborators, and prepare them for their futures? This practical book from expert Anne Jolly has all the answers and
tools you need to get started or enhance your current program. Based on the author’s popular MiddleWeb blog of the
same name, STEM by Design reveals the secrets to successful lessons in which students use science, math, and
technology to solve real-world engineering design problems. You’ll learn how to: Select and adapt quality existing STEM
lessons that present authentic problems, allow for creative approaches, and engage students in meaningful teamwork;
Create your own student-centered STEM lessons based on the Engineering Design Process; Assess students’
understanding of basic STEM concepts, their problem-solving abilities, and their level of engagement with the material;
Teach STEM in after-school programs to further build on concepts covered in class; Empower girls to aspire to careers in
STEM and break down the barriers of gender bias; Tap into STEM's project-based learning style to attract and engage all
students. Throughout this user-friendly book, you’ll find design tools such as checklists, activities, and assessments to
aid you in developing or adapting STEM lessons. These tools, as well as additional teacher resources, are also available
as free downloads from the book’s website, http://www.stem-by-design.com.
More and more young people are learning about science, technology, engineering, and mathematics (STEM) in a wide
variety of afterschool, summer, and informal programs. At the same time, there has been increasing awareness of the
value of such programs in sparking, sustaining, and extending interest in and understanding of STEM. To help policy
makers, funders and education leaders in both school and out-of-school settings make informed decisions about how to
best leverage the educational and learning resources in their community, this report identifies features of productive
STEM programs in out-of-school settings. Identifying and Supporting Productive STEM Programs in Out-of-School
Settings draws from a wide range of research traditions to illustrate that interest in STEM and deep STEM learning
develop across time and settings. The report provides guidance on how to evaluate and sustain programs. This report is
a resource for local, state, and federal policy makers seeking to broaden access to multiple, high-quality STEM learning
opportunities in their community.
The term “STEM education” refers to teaching and learning in the fields of science, technology, engineering, and mathematics. It
typically includes educational activities across all grade levels—from pre-school to post-doctorate—in both formal (e.g., classrooms)
and informal (e.g., afterschool programs) settings. Federal policymakers have an active and enduring interest in STEM education
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and the topic is frequently raised in federal science, education, workforce, national security, and immigration policy debates. For
example, more than 200 bills containing the term “science education” were introduced between the 100th and 110th congresses.
The United States is widely believed to perform poorly in STEM education. However, the data paint a complicated picture. By
some measures, U.S. students appear to be doing quite well. For example, overall graduate enrollments in science and
engineering (S&E) grew 35% over the last decade. Further, S&E enrollments for Hispanic/Latino, American Indian/Alaska Native,
and African American students (all of whom are generally underrepresented in S&E) grew by 65%, 55%, and 50%, respectively.
On the other hand, concerns remain about persistent academic achievement gaps between various demographic groups, STEM
teacher quality, the rankings of U.S. students on international STEM assessments, foreign student enrollments and increased
education attainment in other countries, and the ability of the U.S. STEM education system to meet domestic demand for STEM
labor. Various attempts to assess the federal STEM education effort have produced different estimates of its scope and scale.
Analysts have identified between 105 and 252 STEM education programs or activities at 13 to 15 federal agencies. Annual federal
appropriations for STEM education are typically in the range of $2.8 billion to $3.4 billion. All published inventories identify the
Department of Education, National Science Foundation, and Health and Human Services as key agencies in the federal effort.
Over half of federal STEM education funding is intended to serve the needs of postsecondary schools and students; the remainder
goes to efforts at the kindergarten-through-Grade 12 level. Much of the funding for post-secondary students is in the form of
financial aid. Federal STEM education policy concerns center on issues that relate to STEM education as a whole—such as
governance of the federal effort and broadening participation of underrepresented populations—as well as those that are specific to
STEM education at the elementary, secondary, and postsecondary levels. Governance concerns focus on perceived duplication
and lack of coordination in the federal effort; broadening participation concerns tend to highlight achievement gaps between
various demographic groups. Analysts suggest a variety of policy proposals in elementary, secondary, and postsecondary STEM
education. At the K-12 level, these include proposals to address teacher quality, accountability, and standards. At the postsecondary level, proposals center on efforts to remediate and retain students in STEM majors. This report is intended to serve as
a primer for outlining existing STEM education policy issues and programs. It includes assessments of the federal STEM
education effort and the condition of STEM education in the United States, as well as an analysis of several of the policy issues
central to the contemporary federal conversation about STEM education. Appendix A contains frequently cited data and sources
and Appendix B includes a selection of major STEM-related acts.
Following a 2011 report by the National Research Council (NRC) on successful K-12 education in science, technology,
engineering, and mathematics (STEM), Congress asked the National Science Foundation to identify methods for tracking progress
toward the report's recommendations. In response, the NRC convened the Committee on an Evaluation Framework for Successful
K-12 STEM Education to take on this assignment. The committee developed 14 indicators linked to the 2011 report's
recommendations. By providing a focused set of key indicators related to students' access to quality learning, educator's capacity,
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and policy and funding initiatives in STEM, the committee addresses the need for research and data that can be used to monitor
progress in K-12 STEM education and make informed decisions about improving it. The recommended indicators provide a
framework for Congress and relevant deferral agencies to create and implement a national-level monitoring and reporting system
that: assesses progress toward key improvements recommended by a previous National Research Council (2011) committee;
measures student knowledge, interest, and participation in the STEM disciplines and STEM-related activities; tracks financial,
human capital, and material investments in K-12 STEM education at the federal, state, and local levels; provides information about
the capabilities of the STEM education workforce, including teachers and principals; and facilitates strategic planning for federal
investments in STEM education and workforce development when used with labor force projections. All 14 indicators explained in
this report are intended to form the core of this system. Monitoring Progress Toward Successful K-12 STEM Education: A Nation
Advancing? summarizes the 14 indicators and tracks progress towards the initial report's recommendations.
STEM Road Map: A Framework for Integrated STEM Education is the first resource to offer an integrated STEM curricula
encompassing the entire K-12 spectrum, with complete grade-level learning based on a spiraled approach to building conceptual
understanding. A team of over thirty STEM education professionals from across the U.S. collaborated on the important work of
mapping out the Common Core standards in mathematics and English/language arts, the Next Generation Science Standards
performance expectations, and the Framework for 21st Century Learning into a coordinated, integrated, STEM education
curriculum map. The book is structured in three main parts—Conceptualizing STEM, STEM Curriculum Maps, and Building
Capacity for STEM—designed to build common understandings of integrated STEM, provide rich curriculum maps for implementing
integrated STEM at the classroom level, and supports to enable systemic transformation to an integrated STEM approach. The
STEM Road Map places the power into educators’ hands to implement integrated STEM learning within their classrooms without
the need for extensive resources, making it a reality for all students.
What students learn about the science disciplines, technology, engineering, and mathematics during their K-12 schooling shapes
their intellectual development, opportunities for future study and work, and choices of career, as well as their capacity to make
informed decisions about political and civic issues and about their own lives. Most people share the vision that a highly capable
STEM workforce and a population that understands and supports the scientific enterprise are key to the future place of the United
States in global economics and politics and to the well-being of the nation. Indeed, the solutions to some of the most daunting
problems facing the nation will require not only the expertise of top STEM professionals but also the wisdom and understanding of
its citizens. Although much is known about why schools may not succeed, it is far less clear what makes STEM education
effective. Successful STEM Education: A Workshop Summary discusses the importance of STEM education. The report describes
the primary types of K-12 schools and programs that can support successful education in the STEM disciplines and examines data
and research that demonstrate the effectiveness of these school types. It also summarizes research that helps to identify both the
elements that make such programs effective and what is needed to implement these elements.
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STEM Education 2.0. discusses the most recent research on important selected K-12 STEM topics by synthesizing previous
research and offering new research questions.
Americans have long recognized that investments in public education contribute to the common good, enhancing national
prosperity and supporting stable families, neighborhoods, and communities. Education is even more critical today, in the face of
economic, environmental, and social challenges. Today's children can meet future challenges if their schooling and informal
learning activities prepare them for adult roles as citizens, employees, managers, parents, volunteers, and entrepreneurs. To
achieve their full potential as adults, young people need to develop a range of skills and knowledge that facilitate mastery and
application of English, mathematics, and other school subjects. At the same time, business and political leaders are increasingly
asking schools to develop skills such as problem solving, critical thinking, communication, collaboration, and self-management often referred to as "21st century skills." Education for Life and Work: Developing Transferable Knowledge and Skills in the 21st
Century describes this important set of key skills that increase deeper learning, college and career readiness, student-centered
learning, and higher order thinking. These labels include both cognitive and non-cognitive skills- such as critical thinking, problem
solving, collaboration, effective communication, motivation, persistence, and learning to learn. 21st century skills also include
creativity, innovation, and ethics that are important to later success and may be developed in formal or informal learning
environments. This report also describes how these skills relate to each other and to more traditional academic skills and content
in the key disciplines of reading, mathematics, and science. Education for Life and Work: Developing Transferable Knowledge and
Skills in the 21st Century summarizes the findings of the research that investigates the importance of such skills to success in
education, work, and other areas of adult responsibility and that demonstrates the importance of developing these skills in K-16
education. In this report, features related to learning these skills are identified, which include teacher professional development,
curriculum, assessment, after-school and out-of-school programs, and informal learning centers such as exhibits and museums.
Informal science is a burgeoning field that operates across a broad range of venues and envisages learning outcomes for
individuals, schools, families, and society. The evidence base that describes informal science, its promise, and effects is informed
by a range of disciplines and perspectives, including field-based research, visitor studies, and psychological and anthropological
studies of learning. Learning Science in Informal Environments draws together disparate literatures, synthesizes the state of
knowledge, and articulates a common framework for the next generation of research on learning science in informal environments
across a life span. Contributors include recognized experts in a range of disciplines--research and evaluation, exhibit designers,
program developers, and educators. They also have experience in a range of settings--museums, after-school programs, science
and technology centers, media enterprises, aquariums, zoos, state parks, and botanical gardens. Learning Science in Informal
Environments is an invaluable guide for program and exhibit designers, evaluators, staff of science-rich informal learning
institutions and community-based organizations, scientists interested in educational outreach, federal science agency education
staff, and K-12 science educators.
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Creating powerful learning environments Anyone can create a makerspace. This is the guide to creating a GREAT makerspace.
Written by makerspace pioneer Laura Fleming, The Kickstart Guide to Making GREAT Makerspaces is filled with step-by-step,
practical ideas that demystify the process of planning and creating a makerspace. Its workbook style ensures that by the time
educators are done reading, they have a ready-to-implement plan, personalized for their classroom, school, or district. Readers
will find A wealth of examples of great makerspaces in action Activities and strategies for inspiring making across the curriculum
Plenty of room and guidance for brainstorming and developing a personalized plan

Science, technology, engineering and mathematics (STEM) professionals generate a stream of scientific discoveries and
technological innovations that fuel job creation and national economic growth. Ensuring a robust supply of these
professionals is critical for sustaining growth and creating jobs growth at a time of intense global competition.
Undergraduate STEM education prepares the STEM professionals of today and those of tomorrow, while also helping all
students develop knowledge and skills they can draw on in a variety of occupations and as individual citizens. However,
many capable students intending to major in STEM later switch to another field or drop out of higher education
altogether, partly because of documented weaknesses in STEM teaching, learning and student supports. Improving
undergraduate STEM education to address these weaknesses is a national imperative. Many initiatives are now
underway to improve the quality of undergraduate STEM teaching and learning. Some focus on the national level, others
involve multi-institution collaborations, and others take place on individual campuses. At present, however, policymakers
and the public do not know whether these various initiatives are accomplishing their goals and leading to nationwide
improvement in undergraduate STEM education. Indicators for Monitoring Undergraduate STEM Education outlines a
framework and a set of indicators that document the status and quality of undergraduate STEM education at the national
level over multiple years. It also indicates areas where additional research is needed in order to develop appropriate
measures. This publication will be valuable to government agencies that make investments in higher education,
institutions of higher education, private funders of higher education programs, and industry stakeholders. It will also be of
interest to researchers who study higher education.
Successful K-12 STEM EducationIdentifying Effective Approaches in Science, Technology, Engineering, and
MathematicsNational Academies Press
Science, technology, engineering, and mathematics (STEM) permeate the modern world. The jobs people do, the foods
they eat, the vehicles in which they travel, the information they receive, the medicines they take, and many other facets of
modern life are constantly changing as STEM knowledge steadily accumulates. Yet STEM education in the United
States, despite the importance of these subjects, is consistently falling short. Many students are not graduating from high
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school with the knowledge and capacities they will need to pursue STEM careers or understand STEM-related issues in
the workforce or in their roles as citizens. For decades, efforts to improve STEM education have focused largely on the
formal education system. Learning standards for STEM subjects have been developed, teachers have participated in
STEM-related professional development, and assessments of various kinds have sought to measure STEM learning. But
students do not learn about STEM subjects just in school. Much STEM learning occurs out of school--in organized
activities such as afterschool and summer programs, in institutions such as museums and zoos, from the things students
watch or read on television and online, and during interactions with peers, parents, mentors, and role models. To explore
how connections among the formal education system, afterschool programs, and the informal education sector could
improve STEM learning, a committee of experts from these communities and under the auspices of the Teacher Advisory
Council of the National Research Council, in association with the California Teacher Advisory Council organized a
convocation that was held in February 2014. Entitled "STEM Learning Is Everywhere: Engaging Schools and
Empowering Teachers to Integrate Formal, Informal, and Afterschool Education to Enhance Teaching and Learning in
Grades K-8," the convocation brought together more than 100 representatives of all three sectors, along with
researchers, policy makers, advocates, and others, to explore a topic that could have far-reaching implications for how
students learn about STEM subjects and how educational activities are organized and interact. This report is the
summary of that meeting. "STEM Learning is Everywhere" explores how engaging representatives from the formal,
afterschool, and informal education sectors in California and from across the United States could foster more seamless
learning of STEM subjects for students in the elementary and middle grades. The report also discusses opportunities for
STEM that may result from the new expectations of the Next Generation Science Standards and the Common Core
Standards for Mathematics and Language Arts.
Engineering education in K-12 classrooms is a small but growing phenomenon that may have implications for
engineering and also for the other STEM subjects--science, technology, and mathematics. Specifically, engineering
education may improve student learning and achievement in science and mathematics, increase awareness of
engineering and the work of engineers, boost youth interest in pursuing engineering as a career, and increase the
technological literacy of all students. The teaching of STEM subjects in U.S. schools must be improved in order to retain
U.S. competitiveness in the global economy and to develop a workforce with the knowledge and skills to address
technical and technological issues. Engineering in K-12 Education reviews the scope and impact of engineering
education today and makes several recommendations to address curriculum, policy, and funding issues. The book also
analyzes a number of K-12 engineering curricula in depth and discusses what is known from the cognitive sciences about
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how children learn engineering-related concepts and skills. Engineering in K-12 Education will serve as a reference for
science, technology, engineering, and math educators, policy makers, employers, and others concerned about the
development of the country's technical workforce. The book will also prove useful to educational researchers, cognitive
scientists, advocates for greater public understanding of engineering, and those working to boost technological and
scientific literacy.
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 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.
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;
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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.
Successful STEM Mentoring Initiatives for Underrepresented College Students is a step-by-step, research-based guide
for higher education faculty and administrators who are charged with designing mentoring programs to recruit and retain
students from underrepresented groups. Written by an acknowledged expert in the field of STEM mentoring, the book
constitutes a virtual consultant that enables readers to diagnose the issues they face, identify priorities, and implement
appropriate practices to achieve their goals. The book describes the real and perceived barriers that underrepresented
students—to include women, students of color, transfer students, and first-generation college students—encounter when
considering enrollment, or participating, in science courses; considers the issues they face at the various transitions in
their education, from entering college to declaring a major and moving on to a profession; and sets out the range of
mentoring options available to program designers. By posing key questions and using three running case illustrations of
common dilemmas, the book walks readers through the process of matching the best design options with the particular
needs and resources of their own department or campus. Intentionally brief and to the point, the book is nonetheless a
comprehensive guide to the full range mentoring models and best practices, that also covers issues of institutional and
departmental climate and teaching methods, and offers insider insights to help designers avoid pitfalls as they create
effective, sustainable mentoring initiatives. This guide will assist administrators working on new initiatives to broaden
access and improve persistence and graduation in their programs, as well as apply for research grants, by clarifying
objectives and identifying the effective evidence-based practices to achieve them. It also provides common conversationstarters for departments to identify obstacles to enrollment and broaden participation.
A comprehensive look at the promise and potential of online learning In our digital age, students have dramatically new
learning needs and must be prepared for the idea economy of the future. In Getting Smart, well-known global education
expert Tom Vander Ark examines the facets of educational innovation in the United States and abroad. Vander Ark
makes a convincing case for a blend of online and onsite learning, shares inspiring stories of schools and programs that
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effectively offer "personal digital learning" opportunities, and discusses what we need to do to remake our schools into
"smart schools." Examines the innovation-driven world, discusses how to combine online and onsite learning, and
reviews "smart tools" for learning Investigates the lives of learning professionals, outlines the new employment bargain,
examines online universities and "smart schools" Makes the case for smart capital, advocates for policies that create
better learning, studies smart cultures
In this book, Dr. Billings shares the "secret sauce" which has made the Acellus Learning System a game changer for
thousands of schools coast-to-coast.Acellus makes a science of the learning process. It contains tools to recover
discouraged studentsand to accelerate the learning process.In these pages, the author shares the tools, the techniques,
and the magic of Acellus that is changingeducation, discussing important aspects of the system: - What is Acellus? - How
does it work? - What happens when a student gets stuck?- How does Acellus accelerate the learning process?Dr. Maria
Sanchez, Chairman International Academy of Science
Universal Design in Higher Education looks at the design of physical and technological environments at institutions of
higher education; at issues pertaining to curriculum and instruction; and at the full array of student services. Universal
Design in Higher Education is a comprehensive guide for researchers and practitioners on creating fully accessible
college and university programs. It is founded upon, and contributes to, theories of universal design in education that
have been gaining increasingly wide attention in recent years. As greater numbers of students with disabilities attend
postsecondary educational institutions, administrators have expressed increased interest in making their programs
accessible to all students. This book provides both theoretical and practical guidance for schools as they work to turn this
admirable goal into a reality. It addresses a comprehensive range of topics on universal design for higher education
institutions, thus making a crucial contribution to the growing body of literature on special education and universal design.
This book will be of unique value to university and college administrators, and to special education researchers,
practitioners, and activists.
STEM Integration in K-12 Education examines current efforts to connect the STEM disciplines in K-12 education. This
report identifies and characterizes existing approaches to integrated STEM education, both in formal and after- and out-ofschool settings. The report reviews the evidence for the impact of integrated approaches on various student outcomes,
and it proposes a set of priority research questions to advance the understanding of integrated STEM education. STEM
Integration in K-12 Education proposes a framework to provide a common perspective and vocabulary for researchers,
practitioners, and others to identify, discuss, and investigate specific integrated STEM initiatives within the K-12
education system of the United States. STEM Integration in K-12 Education makes recommendations for designers of
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integrated STEM experiences, assessment developers, and researchers to design and document effective integrated
STEM education. This report will help to further their work and improve the chances that some forms of integrated STEM
education will make a positive difference in student learning and interest and other valued outcomes.
The Handbook of Research on STEM Education represents a groundbreaking and comprehensive synthesis of research
and presentation of policy within the realm of science, technology, engineering, and mathematics (STEM) education.
What distinguishes this Handbook from others is the nature of integration of the disciplines that is the founding premise
for the work – all chapters in this book speak directly to the integration of STEM, rather than discussion of research within
the individual content areas. The Handbook of Research on STEM Education explores the most pressing areas of STEM
within an international context. Divided into six sections, the authors cover topics including: the nature of STEM, STEM
learning, STEM pedagogy, curriculum and assessment, critical issues in STEM, STEM teacher education, and STEM
policy and reform. The Handbook utilizes the lens of equity and access by focusing on STEM literacy, early childhood
STEM, learners with disabilities, informal STEM, socio-scientific issues, race-related factors, gender equity, culturalrelevancy, and parental involvement. Additionally, discussion of STEM education policy in a variety of countries is
included, as well as a focus on engaging business/industry and teachers in advocacy for STEM education. The
Handbook’s 37 chapters provide a deep and meaningful landscape of the implementation of STEM over the past two
decades. As such, the findings that are presented within provide the reader with clear directions for future research into
effective practice and supports for integrated STEM, which are grounded in the literature to date.
The purpose of today's hearing is to review and examine the findings of the National Academies' report, "Successful K-12
STEM Education: Identifying Effective Approaches in Science, Technology, Engineering, and Mathematics,'' as
requested in 2009 by then Commerce, Justice, and Science Appropriations Subcommittee Ranking Member Frank Wolf
to identify highly successful K-12 schools and programs in STEM. I believe the findings of this report reveal many things
that we already know about what it takes to have a successful K-12 STEM school. And while research gaps continue to
exist, getting this helpful information into the hands of state education departments and local school districts is important,
because that is where real change takes place. Whether we are preparing students for advanced degrees in STEM or
ensuring that young adults have the scientific and mathematic literacy to strive and thrive in a 21st century technologybased economy, the foundation for both of these begins in our K-12 schools.
The National Context: Important Trends in Racial Demographics and STEM Fields. The Urgency of Fostering Minority
Students' Success in STEM. Purpose and Overview of the Volume. Key Concepts and Definitions. Limitations of the
Volume. The Current Condition of Minority Students in STEM. The Impact of Race and Racism on Minority Students'
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Success in STEM. Factors in K-12 Education That Influence the Success of Racial and Ethnic Minority Students in the
STEM Circuit. The Link Between Academic Preparedness in K-12 Education and Minority Students' Success in STEM.
K-12 Contributors to the Insufficient Academic Preparation of Minority Students in STEM. K-12 Factors That Promote the
Success of Minority Students in STEM. K-12 Initiatives That Contribute to Preparedness and Success Among Minority
Students in STEM. Conclusion. Factors That Influence Success Among Racial and Ethnic Minority College Students in
the STEM Circuit. The Role of Colorblind Meritocracy and Affirmative Action. The Impact of Economic Influences. The
Impact of Minority-Serving Institutions and Selective Institutions. The Impact of Campus Environments. The Impact of
Institutional Agents. The Impact of Psychological Factors. The Impact of STEM-Specific Opportunity and Support
Programs. Conclusion. Implications for Future Research, Policy, and Practice in STEM Education. The Racial and Ethnic
Minorities in STEM Model. Implications for Future Research. Implications for Future Policy. Implications for Future
Practice. Conclusion.
This project-based guide is a blueprint for service learning—from getting started to assessing the experience—and
integrates the K–12 Service-Learning Standards for Quality Practice. It provides ideas for incorporating literacy into
service learning and suggestions for creating a culture of service. An award-winning treasury of activities, ideas,
annotated book recommendations, author interviews, and expert essays—all presented within a curricular context and
organized by theme. Digital Content contains all of the planning and tracking forms from the book plus bonus service
learning plans, and more.
In order for the United States to maintain the global leadership and competitiveness in science and technology that are
critical to achieving national goals, we must invest in research, encourage innovation, and grow a strong and talented
science and technology workforce. Expanding Underrepresented Minority Participation explores the role of diversity in
the science, technology, engineering and mathematics (STEM) workforce and its value in keeping America innovative
and competitive. According to the book, the U.S. labor market is projected to grow faster in science and engineering than
in any other sector in the coming years, making minority participation in STEM education at all levels a national priority.
Expanding Underrepresented Minority Participation analyzes the rate of change and the challenges the nation currently
faces in developing a strong and diverse workforce. Although minorities are the fastest growing segment of the
population, they are underrepresented in the fields of science and engineering. Historically, there has been a strong
connection between increasing educational attainment in the United States and the growth in and global leadership of the
economy. Expanding Underrepresented Minority Participation suggests that the federal government, industry, and postsecondary institutions work collaboratively with K-12 schools and school systems to increase minority access to and
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demand for post-secondary STEM education and technical training. The book also identifies best practices and offers a
comprehensive road map for increasing involvement of underrepresented minorities and improving the quality of their
education. It offers recommendations that focus on academic and social support, institutional roles, teacher preparation,
affordability and program development.
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