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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.
Includes worked-out solutions to all Skill Development
Exercises.
Rethink traditional teaching methods to improve student
learning and retention in STEM Educational research has
repeatedly shown that compared to traditional teachercentered instruction, certain learner-centered methods lead to
improved learning outcomes, greater development of critical
high-level skills, and increased retention in science,
technology, engineering, and mathematics (STEM)
disciplines. Teaching and Learning STEM presents a trove of
practical research-based strategies for designing and
teaching STEM courses at the university, community college,
and high school levels. The book draws on the authors'
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extensive backgrounds and decades of experience in STEM
education and faculty development. Its engaging and wellillustrated descriptions will equip you to implement the
strategies in your courses and to deal effectively with
problems (including student resistance) that might occur in
the implementation. The book will help you: Plan and conduct
class sessions in which students are actively engaged, no
matter how large the class is Make good use of technology in
face-to-face, online, and hybrid courses and flipped
classrooms Assess how well students are acquiring the
knowledge, skills, and conceptual understanding the course
is designed to teach Help students develop expert problemsolving skills and skills in communication, creative thinking,
critical thinking, high-performance teamwork, and selfdirected learning Meet the learning needs of STEM students
with a broad diversity of attributes and backgrounds The
strategies presented in Teaching and Learning STEM don't
require revolutionary time-intensive changes in your teaching,
but rather a gradual integration of traditional and new
methods. The result will be continual improvement in your
teaching and your students' learning. More information about
Teaching and Learning STEM can be found at
http://educationdesignsinc.com/book including its preface,
foreword, table of contents, first chapter, a reading guide, and
reviews in 10 prominent STEM education journals.
This volume is an outcome or a SERC School on the nuclear
physics on the theme ?Nuclear Structure?. The topics
covered are nuclear many-body theory and effective
interaction, collective model and microscopic aspects of
nuclear structure with emphasis on details of technique and
methodology by a group of working nuclear physicists who
have adequate expertise through decades of experience and
are generally well known in their respective fieldsThis book
will be quite useful to the beginners as well as to the
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specialists in the field of nuclear structure physics.
The book comprises papers presented at the 7th International
Conference on University Learning and Teaching (InCULT)
2014, which was hosted by the Asian Centre for Research on
University Learning and Teaching (ACRULeT) located at the
Faculty of Education, Universiti Teknologi MARA, Shah Alam,
Malaysia. It was co-hosted by the University of Hertfordshire,
UK; the University of South Australia; the University of Ohio,
USA; Taylor’s University, Malaysia and the Training
Academy for Higher Education (AKEPT), Ministry of
Education, Malaysia. A total of 165 papers were presented by
speakers from around the world based on the theme
“Educate to Innovate in the 21st Century.” The papers in this
timely book cover the latest developments, issues and
concerns in the field of teaching and learning and provide a
valuable reference resource on university teaching and
learning for lecturers, educators, researchers and policy
makers.
This book discusses the importance of identifying and
addressing misconceptions for the successful teaching and
learning of science across all levels of science education from
elementary school to high school. It suggests teaching
approaches based on research data to address students’
common misconceptions. Detailed descriptions of how these
instructional approaches can be incorporated into teaching
and learning science are also included. The science
education literature extensively documents the findings of
studies about students’ misconceptions or alternative
conceptions about various science concepts. Furthermore,
some of the studies involve systematic approaches to not
only creating but also implementing instructional programs to
reduce the incidence of these misconceptions among high
school science students. These studies, however, are largely
unavailable to classroom practitioners, partly because they
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are usually found in various science education journals that
teachers have no time to refer to or are not readily available
to them. In response, this book offers an essential and easily
accessible guide.
Laboratory experiences as a part of most U.S. high school
science curricula have been taken for granted for decades,
but they have rarely been carefully examined. What do they
contribute to science learning? What can they contribute to
science learning? What is the current status of labs in our
nationÃ¯Â¿Â½s high schools as a context for learning
science? This book looks at a range of questions about how
laboratory experiences fit into U.S. high schools: What is
effective laboratory teaching? What does research tell us
about learning in high school science labs? How should
student learning in laboratory experiences be assessed? Do
all student have access to laboratory experiences? What
changes need to be made to improve laboratory experiences
for high school students? How can school organization
contribute to effective laboratory teaching? With increased
attention to the U.S. education system and student outcomes,
no part of the high school curriculum should escape scrutiny.
This timely book investigates factors that influence a high
school laboratory experience, looking closely at what
currently takes place and what the goals of those experiences
are and should be. Science educators, school administrators,
policy makers, and parents will all benefit from a better
understanding of the need for laboratory experiences to be an
integral part of the science curriculumÃ¯Â¿Â½and how that
can be accomplished.

The volume begins with an overview of POGIL and a
discussion of the science education reform context in
which it was developed. Next, cognitive models that
serve as the basis for POGIL are presented,
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including Johnstone's Information Processing Model
and a novel extension of it. Adoption, facilitation and
implementation of POGIL are addressed next.
Faculty who have made the transformation from a
traditional approach to a POGIL student-centered
approach discuss their motivations and
implementation processes. Issues related to
implementing POGIL in large classes are discussed
and possible solutions are provided. Behaviors of a
quality facilitator are presented and steps to create a
facilitation plan are outlined. Succeeding chapters
describe how POGIL has been successfully
implemented in diverse academic settings, including
high school and college classrooms, with both
science and non-science majors. The challenges for
implementation of POGIL are presented, classroom
practice is described, and topic selection is
addressed. Successful POGIL instruction can
incorporate a variety of instructional techniques.
Tablet PC's have been used in a POGIL classroom
to allow extensive communication between students
and instructor. In a POGIL laboratory section,
students work in groups to carry out experiments
rather than merely verifying previously taught
principles. Instructors need to know if students are
benefiting from POGIL practices. In the final
chapters, assessment of student performance is
discussed. The concept of a feedback loop, which
can consist of self-analysis, student and peer
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assessments, and input from other instructors, and
its importance in assessment is detailed. Data is
provided on POGIL instruction in organic and
general chemistry courses at several institutions.
POGIL is shown to reduce attrition, improve student
learning, and enhance process skills.
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
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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
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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.
Concepts of Biology is designed for the singlesemester introduction to biology course for nonscience 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,
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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.
The Study Guide reflects the unique problem-solving
approach taken by the Chemical Principles text. The
new edition of the Study Guide includes many new
worked out examples.
Introductory chemistry students need to develop
problem-solving skills, and they also must see why
these skills are important to them and to their world. I
ntroductory Chemistry, Fourth Edition extends
chemistry from the laboratory to the student's world,
motivating students to learn chemistry by
demonstrating how it is manifested in their daily
lives. Throughout, the Fourth Edition presents a new
student-friendly, step-by-step problem-solving
approach that adds four steps to each worked
example (Sort, Strategize, Solve, and Check). Tro's
acclaimed pedagogical features include Solution
Maps, Two-Column Examples, Three-Column
Problem-Solving Procedures, and Conceptual
Checkpoints. This proven text continues to foster
student success beyond the classroom with
MasteringChemistry®, the most advanced online
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tutorial and assessment program available. This
package contains: Tro, Introductory Chemistry with
MasteringChemistry® Long, Introductory Chemistry
Math Review Toolkit
th th The 20 International Conference on Chemical
Education (20 ICCE), which had rd th “Chemistry in
the ICT Age” as the theme, was held from 3 to 8
August 2008 at Le Méridien Hotel, Pointe aux
Piments, in Mauritius. With more than 200
participants from 40 countries, the conference
featured 140 oral and 50 poster presentations. th
Participants of the 20 ICCE were invited to submit
full papers and the latter were subjected to peer
review. The selected accepted papers are collected
in this book of proceedings. This book of
proceedings encloses 39 presentations covering
topics ranging from fundamental to applied
chemistry, such as Arts and Chemistry Education,
Biochemistry and Biotechnology, Chemical
Education for Development, Chemistry at Secondary
Level, Chemistry at Tertiary Level, Chemistry
Teacher Education, Chemistry and Society,
Chemistry Olympiad, Context Oriented Chemistry,
ICT and Chemistry Education, Green Chemistry,
Micro Scale Chemistry, Modern Technologies in
Chemistry Education, Network for Chemistry and
Chemical Engineering Education, Public
Understanding of Chemistry, Research in Chemistry
Education and Science Education at Elementary
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Level. We would like to thank those who submitted
the full papers and the reviewers for their timely help
in assessing the papers for publication. th We would
also like to pay a special tribute to all the sponsors of
the 20 ICCE and, in particular, the Tertiary Education
Commission (http://tec.intnet.mu/) and the
Organisation for the Prohibition of Chemical
Weapons (http://www.opcw.org/) for kindly agreeing
to fund the publication of these proceedings.
This book brings together fifteen contributions from
presenters at the 25th IUPAC International
Conference on Chemistry Education 2018, held in
Sydney. Written by a highly diverse group of
chemistry educators working within different national
and institutional contexts with the common goal of
improving student learning, the book presents
research in multiple facets of the cutting edge of
chemistry education, offering insights into the
application of learning theories in chemistry
combined with practical experience in implementing
teaching strategies. The chapters are arranged
according to the themes novel pedagogies, dynamic
teaching environments, new approaches in
assessment and professional skills – each of which
is of substantial current interest to the science
education communities. Providing an overview of
contemporary practice, this book helps improve
student learning outcomes. Many of the teaching
strategies presented are transferable to other
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disciplines and are of great interest to the global
community of tertiary chemistry educators as well as
readers in the areas of secondary STEM education
and other disciplines.
Nutrition is unique in its behavioral
approach--challenging students to actively
participate, not just memorize the material. Offering
a balanced coverage of behavioral change and the
science of nutrition.
Presents a multifaceted model of understanding,
which is based on the premise that people can
demonstrate understanding in a variety of ways.
This fully updated Ninth Edition of Steven and Susan
Zumdahl's CHEMISTRY brings together the solid
pedagogy, easy-to-use media, and interactive
exercises that today's instructors need for their
general chemistry course. Rather than focusing on
rote memorization, CHEMISTRY uses a thoughtful
approach built on problem-solving. For the Ninth
Edition, the authors have added a new emphasis on
critical systematic problem solving, new critical
thinking questions, and new computer-based
interactive examples to help students learn how to
approach and solve chemical problems--to learn to
think like chemists--so that they can apply the
process of problem solving to all aspects of their
lives. Students are provided with the tools to become
critical thinkers: to ask questions, to apply rules and
develop models, and to evaluate the outcome. In
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addition, Steven and Susan Zumdahl crafted
ChemWork, an online program included in OWL
Online Web Learning to support their approach,
much as an instructor would offer support during
office hours. ChemWork is just one of many study
aids available with CHEMISTRY that supports the
hallmarks of the textbook--a strong emphasis on
models, real world applications, visual learning, and
independent problem solving. Available with InfoTrac
Student Collections http://gocengage.com/infotrac.
Important Notice: Media content referenced within
the product description or the product text may not
be available in the ebook version.
The authors have correlated many experimental
observations and theoretical discussions from the
scientific literature on water. Topics covered include
the water molecule and forces between water
molecules; the thermodynamic properties of steam;
the structures of the ices; the thermodynamic,
electrical, spectroscopic, and transport properties of
the ices and of liquid water; hydrogen bonding in ice
and water; and models for liquid water. The main
emphasis of the book is on relatingthe properties of
ice and water to their structures. Some background
material in physical chemistry has been included in
order to ensure that the material is accessible to
readers in fields such as biology, biochemistry, and
geology, as well as to chemists and physicists.
This clearly written, class-tested manual has long
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given students hands-on experience covering all the
essential topics in general chemistry. Stand alone
experiments provide all the background introduction
necessary to work with any general chemistry text.
This revised edition offers new experiments and
expanded information on applications to real world
situations.
Designed for students in Nebo School District, this
text covers the Utah State Core Curriculum for
chemistry with few additional topics.
Contains discussion, illustrations, and exercises
aimed at overcoming common misconceptions;
emphasizes on models prevails; and covers topics
such as: chemical foundations, types of chemical
reactions and solution stoichiometry,
electrochemistry, and organic and biological
molecules.
Process Oriented Guided Inquiry Learning (POGIL)Amer
Chemical Society
Modern Analytical Chemistry is a one-semester introductory
text that meets the needs of all instructors. With coverage in
both traditional topics and modern-day topics, instructors will
have the flexibilty to customize their course into what they feel
is necessary for their students to comprehend the concepts of
analytical chemistry.
"Contrary to what some people think, an education and
background in chemistry prepares you for much more than
just a laboratory career. The broad science education, logical
and analytical thinking, research methods, and other
professional skills are of value to a wide variety of employers,
and are essential for a plethora of positions. In addition, those
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who are interested in chemistry tend to have some similar
personality characteristics, which lead to success in certain
types of positions. Realizing these two things opens up a
world of possibilities for the professional chemist, and allows
the selection of a career path that truly is the best fit for your
own personal skills, abilities, and interests.""Each chapter in
this book provides background information on a nontraditional
field and a variety of positions within that field, including
typical tasks, education or training requirements, and
personal characteristics that contribute to a successful career.
Each chapter also contains detailed profiles of several
chemists who have achieved success and personal
satisfaction in various types of positions in that field. These
interesting and varied career histories explain how these
chemists got where they are, details what motivates them,
and gives advice for others considering the same path, in
both the short and long term.""Specific career fields profiled
include communication, chemical information, patents, sales
and marketing, business development, regulatory affairs,
public policy, safety, human resources, and computers,
among others. Along the way you will learn how to seek out
and evaluate new career options, so even if none of the
careers profiled is right for you, you can continue the
exploration on your own until you find the one that is."--Back
cover.
The most trusted general chemistry text in Canada is back in
a thoroughly revised 11th edition. General Chemistry:
Principles and Modern Applications, is the most trusted book
on the market recognized for its superior problems, lucid
writing, and precision of argument and precise and detailed
and treatment of the subject. The 11th edition offers
enhanced hallmark features, new innovations and revised
discussions that that respond to key market needs for
detailed and modern treatment of organic chemistry,
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embracing the power of visual learning and conquering the
challenges of effective problem solving and assessment.
Note: You are purchasing a standalone product;
MasteringChemistry does not come packaged with this
content. Students, if interested in purchasing this title with
MasteringChemistry, ask your instructor for the correct
package ISBN and Course ID. Instructors, contact your
Pearson representative for more information. If you would like
to purchase both the physical text and MasteringChemistry,
search for: 0134097327 / 9780134097329 General
Chemistry: Principles and Modern Applications Plus
MasteringChemistry with Pearson eText -- Access Card
Package, 11/e Package consists of: 0132931281 /
9780132931281 General Chemistry: Principles and Modern
Applications 0133387917 / 9780133387919 Study Card for
General Chemistry: Principles and Modern Applications
0133387801 / 9780133387803 MasteringChemistry with
Pearson eText -- Valuepack Access Card -- for General
Chemistry: Principles and Modern Applications
The Cell Cycle: Principles of Control provides an engaging
insight into the process of cell division, bringing to the student
a much-needed synthesis of a subject entering a period of
unprecedented growth as an understanding of the molecular
mechanisms underlying cell division are revealed.
The National Science Foundation funded a synthesis study
on the status, contributions, and future direction of disciplinebased education research (DBER) in physics, biological
sciences, geosciences, and chemistry. DBER combines
knowledge of teaching and learning with deep knowledge of
discipline-specific science content. It describes the disciplinespecific difficulties learners face and the specialized
intellectual and instructional resources that can facilitate
student understanding. Discipline-Based Education Research
is based on a 30-month study built on two workshops held in
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2008 to explore evidence on promising practices in
undergraduate science, technology, engineering, and
mathematics (STEM) education. This book asks questions
that are essential to advancing DBER and broadening its
impact on undergraduate science teaching and learning. The
book provides empirical research on undergraduate teaching
and learning in the sciences, explores the extent to which this
research currently influences undergraduate instruction, and
identifies the intellectual and material resources required to
further develop DBER. Discipline-Based Education Research
provides guidance for future DBER research. In addition, the
findings and recommendations of this report may invite, if not
assist, post-secondary institutions to increase interest and
research activity in DBER and improve its quality and
usefulness across all natural science disciples, as well as
guide instruction and assessment across natural science
courses to improve student learning. The book brings greater
focus to issues of student attrition in the natural sciences that
are related to the quality of instruction. Discipline-Based
Education Research will be of interest to educators, policy
makers, researchers, scholars, decision makers in
universities, government agencies, curriculum developers,
research sponsors, and education advocacy groups.
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
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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.
"Chemistry is designed for the two-semester general
chemistry course. For many students, this course provides
the foundation to a career in chemistry, while for others, this
may be their only college-level science course. As such, this
textbook provides an important opportunity for students to
learn the core concepts of chemistry and understand how
those concepts apply to their lives and the world around
them. The text has been developed to meet the scope and
sequence of most general chemistry courses. At the same
time, the book includes a number of innovative features
designed to enhance student learning. A strength of
Chemistry is that instructors can customize the book,
adapting it to the approach that works best in their
classroom."--Openstax College website.
Tools of Chemistry Education Research meets the current
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need for information on more in-depth resources for those
interested in doing chemistry education research. Renowned
chemists Diane M. Bunce and Renée S. Cole present this
volume as a continuation of the dialogue started in their
previous work, Nuts and Bolts of Chemical Education
Research. With both volumes, new and experienced
researchers will now have a place to start as they consider
new research projects in chemistry education. Tools of
Chemistry Education Research brings together a group of
talented researchers to share their insights and expertise with
the broader community. The volume features the
contributions of both early career and more established
chemistry education researchers, so as to promote the growth
and expansion of chemistry education. Drawing on the
expertise and insights of junior faculty and more experienced
researchers, each author offers unique insights that promise
to benefit other practitioners in chemistry education research.
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
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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.
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