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Science, Medicine, and Animals National Academies Press
Biological collections are a critical part of the nation's science and innovation infrastructure and a fundamental
resource for understanding the natural world. Biological collections underpin basic science discoveries as well as
deepen our understanding of many challenges such as global change, biodiversity loss, sustainable food
production, ecosystem conservation, and improving human health and security. They are important resources for
education, both in formal training for the science and technology workforce, and in informal learning through
schools, citizen science programs, and adult learning. However, the sustainability of biological collections is under
threat. Without enhanced strategic leadership and investments in their infrastructure and growth many biological
collections could be lost. Biological Collections: Ensuring Critical Research and Education for the 21st Century
recommends approaches for biological collections to develop long-term financial sustainability, advance
digitization, recruit and support a diverse workforce, and upgrade and maintain a robust physical infrastructure in
order to continue serving science and society. The aim of the report is to stimulate a national discussion regarding
the goals and strategies needed to ensure that U.S. biological collections not only thrive but continue to grow
throughout the 21st century and beyond.
Nanomaterials National Academies Press
One of the pathways by which the scientific community confirms the validity of a new scientific discovery is
by repeating the research that produced it. When a scientific effort fails to independently confirm the
computations or results of a previous study, some fear that it may be a symptom of a lack of rigor in science,
while others argue that such an observed inconsistency can be an important precursor to new discovery.
Concerns about reproducibility and replicability have been expressed in both scientific and popular media.
As these concerns came to light, Congress requested that the National Academies of Sciences, Engineering,
and Medicine conduct a study to assess the extent of issues related to reproducibility and replicability and to
offer recommendations for improving rigor and transparency in scientific research. Reproducibility and
Replicability in Science defines reproducibility and replicability and examines the factors that may lead to
non-reproducibility and non-replicability in research. Unlike the typical expectation of reproducibility
between two computations, expectations about replicability are more nuanced, and in some cases a lack of
replicability can aid the process of scientific discovery. This report provides recommendations to researchers,
academic institutions, journals, and funders on steps they can take to improve reproducibility and replicability
in science.
The Science of Effective Mentorship in STEMM National Academies Press
The necessity forÂ animalÂ use in biomedical research is a hotly debated
topic in classrooms throughout the country. Frequently teachers and
students do not have access toÂ balanced, Â factual material to foster an
informed discussion on the topic. This colorful, 50-page booklet is
designed to educate teenagers about the role of animal research in
combating disease, past and present; the perspective of animal use within
the whole spectrum of biomedical research; the regulations and oversight
that govern animal research; and the continuing efforts to use animals
more efficiently and humanely.

Biological Collections IGI Global
This transformative textbook, first of its kind to incorporate engineering
principles into medical education and practice, will be a useful tool for
physicians, medical students, biomedical engineers, biomedical engineering
students, and healthcare executives. The central approach of the proposed
textbook is to provide principles of engineering as applied to medicine and
guide the medical students and physicians in achieving the goal of solving
medical problems by engineering principles and methodologies. For the
medical students and physicians, this proposed textbook will train them to
“think like an engineer and act as a physician”. The textbook contains a
variety of teaching techniques including class lectures, small group

discussions, group projects, and individual projects, with the goals of not just
helping students and professionals to understand the principles and methods
of engineering, but also guiding students and professionals to develop real-
life solutions. For the biomedical engineers and biomedical engineering
students, this proposed textbook will give them a large framework and global
perspective of how engineering principles could positively impact real-life
medicine. To the healthcare executives, the goal of this book is to provide
them general guidance and specific examples of applying engineering
principles in implementing solution-oriented methodology to their healthcare
enterprises. Overall goals of this book are to help improve the overall quality
and efficiency of healthcare delivery and outcomes.
Scholarly Ethics and Publishing: Breakthroughs in Research and Practice John Wiley
& Sons
Mentorship is a catalyst capable of unleashing one's potential for discovery, curiosity, and
participation in STEMM and subsequently improving the training environment in which that
STEMM potential is fostered. Mentoring relationships provide developmental spaces in
which students' STEMM skills are honed and pathways into STEMM fields can be
discovered. Because mentorship can be so influential in shaping the future STEMM
workforce, its occurrence should not be left to chance or idiosyncratic implementation.
There is a gap between what we know about effective mentoring and how it is practiced in
higher education. The Science of Effective Mentorship in STEMM studies mentoring
programs and practices at the undergraduate and graduate levels. It explores the
importance of mentorship, the science of mentoring relationships, mentorship of
underrepresented students in STEMM, mentorship structures and behaviors, and
institutional cultures that support mentorship. This report and its complementary interactive
guide present insights on effective programs and practices that can be adopted and
adapted by institutions, departments, and individual faculty members.
Handbook of Research on Engaging Digital Natives in Higher Education Settings IGI
Global
This is the fourth in a series of five letter reports that provide an independent review of the
more than 30 evidence reports that NASA has compiled on human health risks for long-
duration and exploration spaceflights.This letter report reviews eight evidence reports and
examines the quality of the evidence, analysis, and overall construction of each report;
identifies existing gaps in report content; and provides suggestions for additional sources of
expert input.
Advances in Pharmaceutical Biotechnology IGI Global
The Future of Nursing explores how nurses' roles, responsibilities, and education should change
significantly to meet the increased demand for care that will be created by health care reform and
to advance improvements in America's increasingly complex health system. At more than 3 million
in number, nurses make up the single largest segment of the health care work force. They also
spend the greatest amount of time in delivering patient care as a profession. Nurses therefore have
valuable insights and unique abilities to contribute as partners with other health care professionals
in improving the quality and safety of care as envisioned in the Affordable Care Act (ACA) enacted
this year. Nurses should be fully engaged with other health professionals and assume leadership
roles in redesigning care in the United States. To ensure its members are well-prepared, the
profession should institute residency training for nurses, increase the percentage of nurses who
attain a bachelor's degree to 80 percent by 2020, and double the number who pursue doctorates.
Furthermore, regulatory and institutional obstacles-including limits on nurses' scope of practice-
should be removed so that the health system can reap the full benefit of nurses' training, skills, and
knowledge in patient care. In this book, the Institute of Medicine makes recommendations for an
action-oriented blueprint for the future of nursing.
Engineering-Medicine National Academies Press
Science and art were not always two separate entities. Historically, times of great scientific
progress occurred during profound movements in art, the two disciplines working together to enrich
and expand humanity's understanding of its place in this cosmos. Only recently has a dividing line
been drawn, and this seeming dichotomy misses some of the fundamental similarities between the
two endeavors. At the National Academies Keck Futures Initiative Conference on Art, Design and

Science, Engineering and Medicine Frontier Collaborations: Ideation, Translation, and Realization,
participants spent 3 days exploring diverse challenges at the interface of science, engineering, and
medicine. They were arranged into Seed Groups that were intentionally diverse, to encourage the
generation of new approaches by combining a range of different types of contributions. The teams
included creative practitioners from the fields of art, design, communications, science, engineering,
and medicine, as well as representatives from private and public funding agencies, universities,
businesses, journals, and the science media.
Global Adaptations of Community College Infrastructure Joseph Henry Press
Science, Medicine, and Animals explains the role that animals play in biomedical research
and the ways in which scientists, governments, and citizens have tried to balance the
experimental use of animals with a concern for all living creatures. An accompanying
Teacher's Guide is available to help teachers of middle and high school students use
Science, Medicine, and Animals in the classroom. As students examine the issues in
Science, Medicine, and Animals, they will gain a greater understanding of the goals of
biomedical research and the real-world practice of the scientific method in general.
Science, Medicine, and Animals and the Teacher's Guide were written by the Institute for
Laboratory Animal Research and published by the National Research Council of the
National Academies. The report was reviewed by a committee made up of experts and
scholars with diverse perspectives, including members of the U.S. Department of
Agriculture, National Institutes of Health, the Humane Society of the United States, and the
American Society for the Prevention of Cruelty to Animals. The Teacher's Guide was
reviewed by members of the National Academies' Teacher Associates Network. Science,
Medicine, and Animals is recommended by the National Science Teacher's Association
NSTA Recommends.
Study Abroad Contexts for Enhanced Foreign Language Learning National Academies
Press
In the United States, broad study in an array of different disciplines â€"arts, humanities,
science, mathematics, engineeringâ€" as well as an in-depth study within a special area of
interest, have been defining characteristics of a higher education. But over time, in-depth
study in a major discipline has come to dominate the curricula at many institutions. This
evolution of the curriculum has been driven, in part, by increasing specialization in the
academic disciplines. There is little doubt that disciplinary specialization has helped
produce many of the achievement of the past century. Researchers in all academic
disciplines have been able to delve more deeply into their areas of expertise, grappling with
ever more specialized and fundamental problems. Yet today, many leaders, scholars,
parents, and students are asking whether higher education has moved too far from its
integrative tradition towards an approach heavily rooted in disciplinary "silos". These "silos"
represent what many see as an artificial separation of academic disciplines. This study
reflects a growing concern that the approach to higher education that favors disciplinary
specialization is poorly calibrated to the challenges and opportunities of our time. The
Integration of the Humanities and Arts with Sciences, Engineering, and Medicine in Higher
Education examines the evidence behind the assertion that educational programs that
mutually integrate learning experiences in the humanities and arts with science, technology,
engineering, mathematics, and medicine (STEMM) lead to improved educational and
career outcomes for undergraduate and graduate students. It explores evidence regarding
the value of integrating more STEMM curricula and labs into the academic programs of
students majoring in the humanities and arts and evidence regarding the value of
integrating curricula and experiences in the arts and humanities into college and university
STEMM education programs.
Biomaterials in Translational Medicine National Academies Press
The population of English language learners has substantially grown over the years. As
such, it is increasingly important to properly educate culturally diverse students in such a
manner that promotes inclusion and global acceptance. Intercultural Responsiveness in the
Second Language Learning Classroom is an essential reference source for the latest
research on the importance of multicultural professional development for the progression of
educating a diverse student population. Featuring expansive coverage across a broad
range of topics such as cultural bias, self-identity, and language programs, this publication
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is ideally designed for academicians, researchers, and students seeking current research on
methods to solve the cultural incongruence between student and teacher.
Vibrant and Healthy Kids National Academies Press
Childhood cancer is an area of oncology that has seen both remarkable progress as
well as substantial continuing challenges. While survival rates for some pediatric
cancers present a story of success, for many types of pediatric cancers, little
progress has been made. Many cancer treatments are known to cause not only
significant acute side effects, but also lead to numerous long-term health risks and
reduced quality of life. Even in cases where the cancer is considered curable, the
consequences of treatment present substantial long-term health and psychosocial
concerns for children, their families, their communities, and our health system. To
examine specific opportunities and suggestions for driving optimal care delivery
supporting survival with high quality of life, the National Cancer Policy Forum of the
Institute of Medicine and the American Cancer Society co-hosted a workshop which
convened experts and members of the public on March 9 and 10, 2015. At this
workshop, clinicians and researchers in pediatric oncology, palliative, and
psychosocial care, along with representatives from the U.S. Food and Drug
Administration, National Cancer Institute, Children's Oncology Group,
pharmaceutical companies, and patient advocacy organizations, discussed and
developed a menu of options for action to improve research, quality of care, and
outcomes for pediatric cancer patients and their families. In addition, parents of
children with cancer and pediatric cancer survivors shared their experiences with
care and provided poignant personal perspectives on specific quality of life concerns
and support needs for children and families across the life spectrum. This report
summarizes the presentations and discussion of the workshop.
Facilitating Interdisciplinary Research IGI Global
To maintain the quality of education, integrity and honesty must be upheld by
students and teachers in learning environments. The prevention of cheating is a
prime factor in this endeavor. The Handbook of Research on Academic Misconduct
in Higher Education is a pivotal reference source for the latest scholarly material on
the implementation of policies and practices to inhibit cheating behaviors in
academic settings. Highlighting emerging pedagogies, empirical-based evidence,
and future directions, this book is ideally designed for professionals, practitioners,
educators, school administrators, and researchers interested in preventing academic
dishonesty.
Regenerative Engineering National Academies Press
Facilitating Interdisciplinary Research examines current interdisciplinary research efforts
and recommends ways to stimulate and support such research. Advances in science and
engineering increasingly require the collaboration of scholars from various fields. This shift
is driven by the need to address complex problems that cut across traditional disciplines,
and the capacity of new technologies to both transform existing disciplines and generate
new ones. At the same time, however, interdisciplinary research can be impeded by
policies on hiring, promotion, tenure, proposal review, and resource allocation that favor
traditional disciplines. This report identifies steps that researchers, teachers, students,
institutions, funding organizations, and disciplinary societies can take to more effectively
conduct, facilitate, and evaluate interdisciplinary research programs and projects.
Throughout the report key concepts are illustrated with case studies and results of the
committee's surveys of individual researchers and university provosts.
Review of NASA's Evidence Reports on Human Health Risks Springer Nature
This book explains both the basic science and the applications of biotechnology-derived
pharmaceuticals, with special emphasis on their clinical uses. The foundations of pharmaceutical
biotechnology lie mainly in the capability of plants, microorganism, and animals to produce low and
high molecular weight compounds useful as therapeutics. Pharmaceutical biotechnology has
flourished since the advent of recombinant DNA technology and metabolic engineering, supported
by the well-developed bioprocess technology. A large number of monoclonal antibodies and
therapeutic proteins have been approved, delivering meaningful contributions to patients’ lives,
and the techniques of biotechnology are also a driving force in modern drug discovery. Due to this
rapid growth in the importance of biopharmaceuticals and the techniques of biotechnologies to
modern medicine and the life sciences, the field of pharmaceutical biotechnology has become an
increasingly important component in the education of pharmacists and pharmaceutical scientists.
This book will serve as a complete one-stop source on the subject for undergraduate and graduate
pharmacists, pharmaceutical science students, and pharmaceutical scientists in industry and
academia.
The Future of Nursing Springer Nature
This book focuses on advances made in both materials science and scaffold

development techniques, paying close attention to the latest and state-of-the-art
research. Chapters delve into a sweeping variety of specific materials categories,
from composite materials to bioactive ceramics, exploring how these materials are
specifically designed for regenerative engineering applications. Also included are
unique chapters on biologically-derived scaffolding, along with 3D printing technology
for regenerative engineering. Features: Covers the latest developments in advanced
materials for regenerative engineering and medicine. Each chapter is written by world
class researchers in various aspects of this medical technology. Provides unique
coverage of biologically derived scaffolding. Includes separate chapter on how 3D
printing technology is related to regenerative engineering. Includes extensive
references at the end of each chapter to enhance further study.
Engineering, Medicine and Science at the Nano-Scale IGI Global
Community colleges in America have evolved a great deal from the establishment of
the first community college in Chicago 117 years ago. The idea of American
community colleges serves as a catalyst for connective solutions between industry,
college, and the community on a global level. Global Adaptations of Community
College Infrastructure provides emerging research on various contextual adaptations
of the idea of the American community college as a connective solution to engaging
community and industry. This research will help any nation or state forge policies on
adapting the concept toward democratization of economic opportunities for all
individuals as opposed to the current elitist system of higher education. Featuring
coverage on a broad range of topics such as diploma pathway programs and the
development of education institutions in various countries, this book is ideally
designed for academicians, economic and educational policymakers, higher
education professionals, and individuals engaged in expansion and democratization
of post-secondary education worldwide.
Current Catalog IGI Global
Biotechnology-the manipulation of the basic building blocks of life-is rapidly advancing in
laboratories around the world. It has become routine to refer to DNA fingerprints and
genetically engineered foods. Yet the "how to" of biotechnology is only the beginning. For
every report of new therapies or better ways to produce food, there is a Jurassic Park
scenario to remind us of the potential pitfalls. Biotechnology raises serious issues for
scientists and nonscientists alike: Who will decide what is safe? Who will have access to
our personal genetic information? What are the risks when advanced science becomes big
business? In Biotechnology, experts from science, law, industry, and government explore a
cross-section of emerging issues. This book offers straightforward explanations of basic
science and provides insight into the serious social questions raised by these findings. The
discussions explore five key areas: The state of the art in biotechnology-including an
overview of the genetic revolution, the development of recombinant DNA technology, and
the possibilities for applying the new techniques. Potential benefits to medicine and the
environment-including gene therapy, the emerging area of tissue engineering and
biomaterials, and the development of therapeutic proteins. Issues in technology transfer-
focusing on the sometimes controversial relationship between university research centers
and industry. Ethics, behavior, and values-exploring the ethical issues that surround basic
research and applications of new technology, with a discussion of scientific misconduct and
a penetrating look at the social impact of genetic discoveries. Government's role-including a
comparison of U.S., European, and Japanese policies on pharmaceutical and
biotechnology development. Biotechnology is here to stay, and this volume adds
immeasurably to understanding its multiple aspects and far-reaching implications. This
book will be of interest to scientists and industry leaders involved in biotechnology issues-
and it will be welcomed by the concerned lay reader. Frederick B. Rudolph, Ph.D., is a
professor of biochemistry and cell biology at Rice University and is executive director of the
Institute of Biosciences and Bioengineering. Larry V. McIntire, Ph.D., is the E. D. Butcher
Professor of Chemical and Biomedical Engineering at Rice University and is chair of the
Institute of Biosciences and Bioengineering.
Impact of Covid-19 on the Careers of Women in Academic Sciences, Engineering, and
Medicine Academic Press
The integration of technology has become so deeply rooted into modern society that the
upcoming generation of students has never known a world without such innovations. This
defining trait calls for an examination of effective methods in which to support and motivate
these learners. The Handbook of Research on Engaging Digital Natives in Higher
Education Settings focuses on the importance of educational institutions implementing
technology into the learning and teaching process in order to prepare for students born into
a digital world. Highlighting relevant issues on teaching strategies and virtual education, this
book is a pivotal reference source for academicians, upper-level students, practitioners,

and researchers actively involved in higher education.
Comprehensive Cancer Care for Children and Their Families National Academies
Press
The concept of utilizing big data to enable scientific discovery has generated tremendous
excitement and investment from both private and public sectors over the past decade, and
expectations continue to grow. Using big data analytics to identify complex patterns hidden
inside volumes of data that have never been combined could accelerate the rate of
scientific discovery and lead to the development of beneficial technologies and products.
However, producing actionable scientific knowledge from such large, complex data sets
requires statistical models that produce reliable inferences (NRC, 2013). Without careful
consideration of the suitability of both available data and the statistical models applied,
analysis of big data may result in misleading correlations and false discoveries, which can
potentially undermine confidence in scientific research if the results are not reproducible. In
June 2016 the National Academies of Sciences, Engineering, and Medicine convened a
workshop to examine critical challenges and opportunities in performing scientific inference
reliably when working with big data. Participants explored new methodologic developments
that hold significant promise and potential research program areas for the future. This
publication summarizes the presentations and discussions from the workshop.
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