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The undergraduate years are a turning point in producing scientifically literate
citizens and future scientists and engineers. Evidence from research about how
students learn science and engineering shows that teaching strategies that
motivate and engage students will improve their learning. So how do students
best learn science and engineering? Are there ways of thinking that hinder or
help their learning process? Which teaching strategies are most effective in
developing their knowledge and skills? And how can practitioners apply these
strategies to their own courses or suggest new approaches within their
departments or institutions? "Reaching Students" strives to answer these
questions. "Reaching Students" presents the best thinking to date on teaching
and learning undergraduate science and engineering. Focusing on the disciplines
of astronomy, biology, chemistry, engineering, geosciences, and physics, this
book is an introduction to strategies to try in your classroom or institution.
Concrete examples and case studies illustrate how experienced instructors and
leaders have applied evidence-based approaches to address student needs,
encouraged the use of effective techniques within a department or an institution,
and addressed the challenges that arose along the way. The research-based
strategies in "Reaching Students" can be adopted or adapted by instructors and
leaders in all types of public or private higher education institutions. They are
designed to work in introductory and upper-level courses, small and large
classes, lectures and labs, and courses for majors and non-majors. And these
approaches are feasible for practitioners of all experience levels who are open to
incorporating ideas from research and reflecting on their teaching practices. This
book is an essential resource for enriching instruction and better educating
students.
Higher education is coming under increasing scrutiny, both publically and within
academia, with respect to its ability to appropriately prepare students for the
careers that will make them competitive in the 21st-century workplace. At the
same time, there is a growing awareness that many global issues will require
creative and critical thinking deeply rooted in the technical STEM (science,
technology, engineering, and mathematics) disciplines. However, the existing
and ingrained structures of higher education, particularly in the STEM fields, are
not set up to provide students with extensive skill development in communication,
teamwork, and divergent thinking, which is needed for success in the knowledge
economy. In 2011 and again in 2014, an international conference was convened
to bring together university leaders, educational policymakers and researchers,
and funding agency representatives to discuss the issue of institutional
transformation in higher education, particularly in the STEM disciplines. Central
to the issue of institutional transformation is the ability to provide new forms of
instruction so that students can gain the variety of skills and depth of knowledge
they will need. However, radically altering approaches to instruction sets in
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motion a domino effect that touches on learning space design, instructional
technology, faculty training and reward structures, course scheduling, and
funding models. In order for one piece to move, there must be coordinated
movement in the others, all of which are part of an entrenched and
interconnected system. Transforming Institutions brings together chapters from
the scholars and leaders who were part of the 2011 and 2014 conferences. It
provides an overview of the context and challenges in STEM higher education,
contributed chapters describing programs and research in this area, and a
reflection and summary of the lessons from the many authors' viewpoints, leading
to suggested next steps in the path toward transformation.
A geneticist discusses the role of DNA in the evolution of life on Earth, explaining
how an analysis of DNA reveals a complete record of the events that have
shaped each species and how it provides evidence of the validity of the theory of
evolution.
Key Benefit: Fred and Theresa Holtzclaw bring over 40 years of AP Biology
teaching experience to this student manual. Drawing on their rich experience as
readers and faculty consultants to the College Board and their participation on
the AP Test Development Committee, the Holtzclaws have designed their
resource to help your students prepare for the AP Exam. * Completely revised to
match the new 8th edition of Biology by Campbell and Reece. * New Must Know
sections in each chapter focus student attention on major concepts. * Study tips,
information organization ideas and misconception warnings are interwoven
throughout. * New section reviewing the 12 required AP labs. * Sample practice
exams. * The secret to success on the AP Biology exam is to understand what
you must know–and these experienced AP teachers will guide your students
toward top scores! Market Description: Intended for those interested in AP
Biology.
History; Evolution; Breeding; Diseases and insects; Endosperm; Tissue; Gene
action; Cytogenetics.
Plasmids and Transposons: Environmental Effects and Maintenance
Mechanisms explores the possibility of the usefulness of plasmids and
transposons in controlling pollution. The articles in the book present evolutionary
and ecological perspective on the topic. Contributors discussed such topics as
aspects of the evolution of composite conjugative plasmids through acquisition of
transposons; nosocomial infections; and the importance of plasmid analysis for
the appropriate application of epidemiological control measures. Ecologists,
environmentalists, physicians, and biologists will find the book interesting.
The vast complexity of organismal degeneration with age has too often intimidated
gerontologists into over-cautious interpretation of their results. Therefore, theories of
mammalian aging have been too open and preliminary to underpin the design of
medical interventions. This book breaks new ground in the effort to overcome that
inertia, by providing a highly detailed and experimentally well-founded model of
mammalian aging, together with analysis of the ways in which that model may be
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exploited to influence the rate of aging. It will benefit biologists, clinicians and the
scientifically-minde.
Every year, the Federation of European Biochemical Societies sponsors a series of
Advanced Courses designed to acquaint postgraduate students and young postdoctoral
fellows with theoretical and practical aspects of topics of current interest in
biochemistry, particularly within areas in which significant advances are being made.
This volume contains the Proceedings of FEBS Advanced Course No. 88-02 held in
Bari, Italy on the topic "Organelles of Eukaryotic Cells: Molecular Structure and
Interactions. " It was a deliberate decision of the organizers not to restrict FEBS
Advanced Course 88-02 to a discussion of a single organelle or a single aspect but to
cover a broad area. One of the objectives of the course was to compare different
organelles in order to allow the participants to discern recurrent themes which would
illustrate that a basic unity exists in spite of the diversity. A second objective of the
course was to acquaint the participants with the latest experimental approaches being
used by in vestigators to study different organelles; this would illustrate that
methodologies developed for studying the biogenesis of the structure-function
relationships in one organelle can often be applied fruitfully to investi gate such aspects
in other organelles. A third objective was to impress upon the participants that a study
of the interaction between different organelles is intrinsic to understanding their
physiological functions. This volume is divided into five sections. Part I is entitled
"Structure and Organization of Intracellular Organelles.
The theoretical underpinnings of computing form a standard part of almost every
computer science curriculum. But the classic treatment of this material isolates it from
the myriad ways in which the theory influences the design of modern hardware and
software systems. The goal of this book is to change that. The book is organized into a
core set of chapters (that cover the standard material suggested by the title), followed
by a set of appendix chapters that highlight application areas including programming
language design, compilers, software verification, networks, security, natural language
processing, artificial intelligence, game playing, and computational biology. The core
material includes discussions of finite state machines, Markov models, hidden Markov
models (HMMs), regular expressions, context-free grammars, pushdown automata,
Chomsky and Greibach normal forms, context-free parsing, pumping theorems for
regular and context-free languages, closure theorems and decision procedures for
regular and context-free languages, Turing machines, nondeterminism, decidability and
undecidability, the Church-Turing thesis, reduction proofs, Post Correspondence
problem, tiling problems, the undecidability of first-order logic, asymptotic dominance,
time and space complexity, the Cook-Levin theorem, NP-completeness, Savitch's
Theorem, time and space hierarchy theorems, randomized algorithms and heuristic
search. Throughout the discussion of these topics there are pointers into the application
chapters. So, for example, the chapter that describes reduction proofs of undecidability
has a link to the security chapter, which shows a reduction proof of the undecidability of
the safety of a simple protection framework.
CD-ROM includes: Release 2.0 with 465 line art drawings and 604 photos. Allows for
import of of images t create of custom slide shows and multimedia presentations.
Presents a multifaceted model of understanding, which is based on the premise that
people can demonstrate understanding in a variety of ways.
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The efficient delivery of cellular constituents to their proper location is of fundamental
importance for all cells and is of particular interest to neuroscientists, because of the
unique functions and complex architecture of neurons. Protein Trafficking in Neurons
examines mechanisms of protein trafficking and the role of trafficking in neuronal
functioning from development to plasticity to disease. The book is divided into seven
sections that review mechanisms of protein transport, the role of protein trafficking in
synapse formation, exo- and endocytosis, transport of receptors, trafficking of ion
channels and transporters, comparison of trafficking mechanisms in neuronal vs. nonneuronal cell types, and the relationship between trafficking and neuronal diseases
such as Alzheimer's, Huntington's and Prion Diseases. Provides a comprehensive
examination of membrane/protein movement in neuronal function Sections on synapse
development, synaptic transmission, and the role of trafficking in neurological disease
Includes a focus on Molecular Mechanisms Illustrated with color summary pictures The
only book examining protein trafficking and its functional implications, written by leaders
in the field

The classic personal account of Watson and Crick’s groundbreaking discovery of
the structure of DNA, now with an introduction by Sylvia Nasar, author of A
Beautiful Mind. By identifying the structure of DNA, the molecule of life, Francis
Crick and James Watson revolutionized biochemistry and won themselves a
Nobel Prize. At the time, Watson was only twenty-four, a young scientist hungry
to make his mark. His uncompromisingly honest account of the heady days of
their thrilling sprint against other world-class researchers to solve one of
science’s greatest mysteries gives a dazzlingly clear picture of a world of brilliant
scientists with great gifts, very human ambitions, and bitter rivalries. With humility
unspoiled by false modesty, Watson relates his and Crick’s desperate efforts to
beat Linus Pauling to the Holy Grail of life sciences, the identification of the basic
building block of life. Never has a scientist been so truthful in capturing in words
the flavor of his work.
Living Color is the first book to investigate the social history of skin color from
prehistory to the present, showing how our body’s most visible trait influences
our social interactions in profound and complex ways. In a fascinating and wideranging discussion, Nina G. Jablonski begins with the biology and evolution of
skin pigmentation, explaining how skin color changed as humans moved around
the globe. She explores the relationship between melanin pigment and sunlight,
and examines the consequences of rapid migrations, vacations, and other
lifestyle choices that can create mismatches between our skin color and our
environment. Richly illustrated, this book explains why skin color has come to be
a biological trait with great social meaning— a product of evolution perceived by
culture. It considers how we form impressions of others, how we create and use
stereotypes, how negative stereotypes about dark skin developed and have
played out through history—including being a basis for the transatlantic slave
trade. Offering examples of how attitudes about skin color differ in the U.S.,
Brazil, India, and South Africa, Jablonski suggests that a knowledge of the
evolution and social importance of skin color can help eliminate color-based
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discrimination and racism.
"Microbiology covers the scope and sequence requirements for a singlesemester microbiology course for non-majors. The book presents the core
concepts of microbiology with a focus on applications for careers in allied health.
The pedagogical features of the text make the material interesting and accessible
while maintaining the career-application focus and scientific rigor inherent in the
subject matter. Microbiology's art program enhances students' understanding of
concepts through clear and effective illustrations, diagrams, and photographs.
Microbiology is produced through a collaborative publishing agreement between
OpenStax and the American Society for Microbiology Press. The book aligns with
the curriculum guidelines of the American Society for Microbiology."--BC Campus
website.
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 layflat spiral binding Allows for bookmarking, highlighting, and annotating
Weighing as much as 2,000 pounds and reaching lengths of over seven feet,
leatherback turtles are the world’s largest reptile. These unusual sea turtles have
a thick, pliable shell that helps them to withstand great depths—they can swim
more than one thousand meters below the surface in search of food. And what
food source sustains these goliaths? Their diet consists almost exclusively of
jellyfish, a meal they crisscross the oceans to find. Leatherbacks have been
declining in recent decades, and some predict they will be gone by the end of this
century. Why? Because of two primary factors: human redevelopment of nesting
beaches and commercial fishing. There are only twenty-nine index beaches in
the world where these turtles nest, and there is immense pressure to develop
most of them into homes or resorts. At the same time, longline and gill net
fisheries continue to overwhelm waters frequented by leatherbacks. In The
Leatherback Turtle, James R. Spotila and Pilar Santidrián Tomillo bring together
the world’s leading experts to produce a volume that reveals the biology of the
leatherback while putting a spotlight on the conservation problems and solutions
related to the species. The book leaves us with options: embark on the
conservation strategy laid out within its pages and save one of nature’s most
splendid creations, or watch yet another magnificent species disappear.
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Plant Responses to the Environment covers the fundamental mechanisms of
plant responses to biotic and abiotic environmental stimuli. By combining
established disciplines like physiology and genetics with new approaches
stemming from molecular biology and biophysics, a new synthesis is achieved.
For example, this book deals with the effects of microgravity on plant
development, and it provides an extensive analysis of plant perception and
response to low oxygen and high ozone. New techniques such as those used for
gene transfer using the biolistic gene gun approach in soybeans are described.
Other topics considered include systemic acquired resistance (SAR) in plants
and recent advances in understanding how legume roots perceive bacterial
lipooligosaccharide signals. A glossary, subject index, and author index are also
provided. Plant Responses to the Environment will be a valuable reference for
plant physiologists, ecophysiologists, agronomists, plant molecular biologists,
experimental botanists, and other researchers interested in the topic.
Rodney Boyer's text gives students a modern view of biochemistry. He utilizes a
contemporary approach organized around the theme of nucleic acids as central
molecules of biochemistry, with other biomolecules and biological processes treated as
direct or indirect products of the nucleic acids.The topical coverage usually provided in
current biochemistry courses is all present - only the sense of focus and balance of
coverage has been modified. The result is a text of exceptional relevance for students
in allied-health fields, agricultural studies, and related disciplines.
This classic by the distinguished Harvard entomologist tells how life on earth evolved
and became diverse, and now, how diversity and life are endangered by us, truly. While
Wilson contributed a great deal to environmental ethics by calling for the preservation of
whole ecosystems rather than individual species, his environmentalism appears too
anthropocentric: "We should judge every scrap of biodiversity as priceless while we
learn to use it and come to understand what it means to humanity." And: "Signals
abound that the loss of life's diversity endangers not just the body but the spirit." This
reprint of the 1992 Belknap Press publication contains a new foreword. Annotation
copyrighted by Book News, Inc., Portland, OR
Studies of the bacterial cell wall emerged as a new field of research in the early 1950s,
and has flourished in a multitude of directions. This excellent book provides an
integrated collection of contributions forming a fundamental reference for researchers
and of general use to teachers, advanced students in the life sciences, and all scientists
in bacterial cell wall research. Chapters include topics such as: Peptidoglycan, an
essential constituent of bacterial endospores; Teichoic and teichuronic acids,
lipoteichoic acids, lipoglycans, neural complex polysaccharides and several specialized
proteins are frequently unique wall-associated components of Gram-positive bacteria;
Bacterial cells evolving signal transduction pathways; Underlying mechanisms of
bacterial resistance to antibiotics.
Biological sciences have been revolutionized, not only in the way research is conducted
-- with the introduction of techniques such as recombinant DNA and digital technology
-- but also in how research findings are communicated among professionals and to the
public. Yet, the undergraduate programs that train biology researchers remain much the
same as they were before these fundamental changes came on the scene. This new
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volume provides a blueprint for bringing undergraduate biology education up to the
speed of todayâ€™s research fast track. It includes recommendations for teaching the
next generation of life science investigators, through: Building a strong interdisciplinary
curriculum that includes physical science, information technology, and mathematics.
Eliminating the administrative and financial barriers to cross-departmental collaboration.
Evaluating the impact of medical college admissions testing on undergraduate biology
education. Creating early opportunities for independent research. Designing meaningful
laboratory experiences into the curriculum. The committee presents a dozen brief case
studies of exemplary programs at leading institutions and lists many resources for
biology educators. This volume will be important to biology faculty, administrators,
practitioners, professional societies, research and education funders, and the
biotechnology industry.
This book is a state-of-the-art summary of the latest achievements in cell cycle control
research with an outlook on the effect of these findings on cancer research. The
chapters are written by internationally leading experts in the field. They provide an
updated view on how the cell cycle is regulated in vivo, and about the involvement of
cell cycle regulators in cancer.
The true extent of prokaryote diversity, encompassing the spectrum of variability among
bacteria, remains unknown. Current research efforts focus on understanding why
prokaryote diversification occurs, its underlying mechanisms, and its likely impact. The
dynamic nature of the prokaryotic world, and continuing advances in the technological
tools available make this an important area and hence this book will appeal to a wide
variety of microbiologists. Its coverage ranges from studies of prokaryotes in
specialized environmental niches to broad examinations of prokaryote evolution and
diversity, and the mechanisms underlying them. Topics include: bacteria of the
gastrointestinal tract, unculturable organisms in the mouth and in the soil, organisms
from extreme environments, the diversity of archaea and their phages, comparative
genomics and the emergence of pathogens, the spread of genomic islands between
clinical and environmental organisms, minimal genomes needed for life, horizontal gene
transfer, phenotypic innovation, and patterns and extent of biodiversity.
Biology for AP® courses covers the scope and sequence requirements of a typical twosemester Advanced Placement® biology course. The text provides comprehensive
coverage of foundational research and core biology concepts through an evolutionary
lens. Biology for AP® Courses was designed to meet and exceed the requirements of
the College Board’s AP® Biology framework while allowing significant flexibility for
instructors. Each section of the book includes an introduction based on the AP®
curriculum and includes rich features that engage students in scientific practice and
AP® test preparation; it also highlights careers and research opportunities in biological
sciences.
Tells how research aimed at a cure for pneumonia, based on the determination of how
an inactive bacterium became active, led to an understanding of the role of DNA
Biological evolution is a fact—but the many conflicting theories of evolution remain
controversial even today. When Adaptation and Natural Selection was first published in
1966, it struck a powerful blow against those who argued for the concept of group
selection—the idea that evolution acts to select entire species rather than individuals.
Williams’s famous work in favor of simple Darwinism over group selection has become
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a classic of science literature, valued for its thorough and convincing argument and its
relevance to many fields outside of biology. Now with a new foreword by Richard
Dawkins, Adaptation and Natural Selection is an essential text for understanding the
nature of scientific debate.
Concepts of Biology is designed for the single-semester introduction to biology course
for non-science majors, which for many students is their only college-level science
course. As such, this course represents an important opportunity for students to
develop the necessary knowledge, tools, and skills to make informed decisions as they
continue with their lives. Rather than being mired down with facts and vocabulary, the
typical non-science major student needs information presented in a way that is easy to
read and understand. Even more importantly, the content should be meaningful.
Students do much better when they understand why biology is relevant to their
everyday lives. For these reasons, Concepts of Biology is grounded on an evolutionary
basis and includes exciting features that highlight careers in the biological sciences and
everyday applications of the concepts at hand.We also strive to show the
interconnectedness of topics within this extremely broad discipline. In order to meet the
needs of today's instructors and students, we maintain the overall organization and
coverage found in most syllabi for this course. A strength of Concepts of Biology is that
instructors can customize the book, adapting it to the approach that works best in their
classroom. Concepts of Biology also includes an innovative art program that
incorporates critical thinking and clicker questions to help students understand--and
apply--key concepts.
Teaching at Its Best This third edition of the best-selling handbook offers faculty at all
levels an essential toolbox of hundreds of practical teaching techniques, formats,
classroom activities, and exercises, all of which can be implemented immediately. This
thoroughly revised edition includes the newest portrait of the Millennial student; current
research from cognitive psychology; a focus on outcomes maps; the latest legal options
on copyright issues; and how to best use new technology including wikis, blogs,
podcasts, vodcasts, and clickers. Entirely new chapters include subjects such as
matching teaching methods with learning outcomes, inquiry-guided learning, and using
visuals to teach, and new sections address Felder and Silverman's Index of Learning
Styles, SCALE-UP classrooms, multiple true-false test items, and much more. Praise
for the Third Edition of Teaching at Its BestEveryone—veterans as well as novices—will
profit from reading Teaching at Its Best, for it provides both theory and practical
suggestions for handling all of the problems one encounters in teaching classes varying
in size, ability, and motivation."—Wilbert McKeachie, Department of Psychology,
University of Michigan, and coauthor, McKeachie's Teaching TipsThis new edition of
Dr. Nilson's book, with its completely updated material and several new topics, is an
even more powerful collection of ideas and tools than the last. What a great resource,
especially for beginning teachers but also for us veterans!"—L. Dee Fink, author,
Creating Significant Learning ExperiencesThis third edition of Teaching at Its Best is
successful at weaving the latest research on teaching and learning into what was
already a thorough exploration of each topic. New information on how we learn, how
students develop, and innovations in instructional strategies complement the solid
foundation established in the first two editions."—Marilla D. Svinicki, Department of
Psychology, The University of Texas, Austin, and coauthor, McKeachie's Teaching Tips
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This book explores evidence-based practice in college science teaching. It is grounded
in disciplinary education research by practicing scientists who have chosen to take
Wieman’s (2014) challenge seriously, and to investigate claims about the efficacy of
alternative strategies in college science teaching. In editing this book, we have chosen
to showcase outstanding cases of exemplary practice supported by solid evidence, and
to include practitioners who offer models of teaching and learning that meet the high
standards of the scientific disciplines. Our intention is to let these distinguished
scientists speak for themselves and to offer authentic guidance to those who seek
models of excellence. Our primary audience consists of the thousands of dedicated
faculty and graduate students who teach undergraduate science at community and
technical colleges, 4-year liberal arts institutions, comprehensive regional campuses,
and flagship research universities. In keeping with Wieman’s challenge, our primary
focus has been on identifying classroom practices that encourage and support
meaningful learning and conceptual understanding in the natural sciences. The content
is structured as follows: after an Introduction based on Constructivist Learning Theory
(Section I), the practices we explore are Eliciting Ideas and Encouraging Reflection
(Section II); Using Clickers to Engage Students (Section III); Supporting Peer
Interaction through Small Group Activities (Section IV); Restructuring Curriculum and
Instruction (Section V); Rethinking the Physical Environment (Section VI); Enhancing
Understanding with Technology (Section VII), and Assessing Understanding (Section
VIII). The book’s final section (IX) is devoted to Professional Issues facing college and
university faculty who choose to adopt active learning in their courses. The common
feature underlying all of the strategies described in this book is their emphasis on
actively engaging students who seek to make sense of natural objects and events.
Many of the strategies we highlight emerge from a constructivist view of learning that
has gained widespread acceptance in recent years. In this view, learners make sense
of the world by forging connections between new ideas and those that are part of their
existing knowledge base. For most students, that knowledge base is riddled with a host
of naïve notions, misconceptions and alternative conceptions they have acquired
throughout their lives. To a considerable extent, the job of the teacher is to coax out
these ideas; to help students understand how their ideas differ from the scientifically
accepted view; to assist as students restructure and reconcile their newly acquired
knowledge; and to provide opportunities for students to evaluate what they have
learned and apply it in novel circumstances. Clearly, this prescription demands far more
than most college and university scientists have been prepared for.
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