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The Nature of Science is highly topical among science
teacher educators and researchers. Increasingly, it is a
mandated topic in state curriculum documents. This book
draws together recent research on Nature of Science studies
within a historical and philosophical framework suitable for
students and teacher educators. Traditional science curricula
and textbooks present science as a finished product. Taking
a different approach, this book provides a glimpse of “science
in the making” — scientific practice imbued with arguments,
controversies, and competition among rival theories and
explanations. Teaching about “science in the making” is a
rich source of motivating students to engage creatively with
the science curriculum. Readers are introduced to “science in
the making” through discussion and analysis of a wide range
of historical episodes from the early 19th century to early 21st
century. Recent cutting-edge research is presented to provide
insight into the dynamics of scientific progress. More than 90
studies from major science education journals, related to
nature of science are reviewed. A theoretical framework, field
tested with in-service science teachers, is developed for
moving from ‘science in the making’ to understanding the
Nature of Science.
"A clear and vivid exposition of the essential ideas and
methods of the theory of relativity...can be warmly
recommended especially to those who cannot spend too
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enough mathematics
to help and not to hinder the lay reader",
Lillian Lieber provides a thorough explanation of Einstein's
theory of relativity. Her delightful style, in combination with her
husband's charming illustrations, makes for an interesting and
accessible read about one of the greatest ideas of all times.
This book offers a Buddhist perspective on the conflict
between religion and science in contemporary western
society. Examining Buddhist history, authors Francisca Cho
and Richard K. Squier offer a comparative analysis of
Buddhist and western scientific epistemologies that
transcends the limitations of non-Buddhist approaches to the
subject of religion and science. The book is appropriate for
undergraduates, graduate students, and researchers
interested in comparative religion or in the intersection of
religion and science and Buddhist Studies.
This book has its origins in a special issue of the journal
Science & Education (Volume 18 Numbers 6–7, 2009). The
essay by Costas Skordoulis – ‘Science and Worldviews in
the Marxist Tradition’ – did not appear in that special issue
due to a mistake in production scheduling. It was published in
an earlier issue of the journal (Volume 17 Number 6, 2008),
but has been included in this book version of the special
issue. As explained in the Introduction, the catalyst for the
journal special issue was the essay on ‘Science, Worldviews
and Education’ submitted to the journal by Hugh G. Gauch
Jr. This was circulated to the other contributors who were
asked to write their own contribution in the light of the
arguments and literature contained in the paper. Hugh made
brief ‘Responses and Clari?cations’ after the papers were
written. However the Tanis Edis article on Islam and my own
article on Priestley were processed too late to bene?t from
Hugh’s appraisal. The journal is associated with the
International History, Philosophy, and Science Teaching
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conferences (details can be found at www. ihpst. org). The
group, though the journal, conferences, and its electronic
newsletter (at www. ihpst.
Offers an explanation for the origin of the universe with new
theories from cosmology, including time with no beginning,
parallel universes, and eternal inflation.
Health Sciences & Professions
This book addresses key issues concerning visualization in
the teaching and learning of science at any level in
educational systems. It is the first book specifically on
visualization in science education. The book draws on the
insights from cognitive psychology, science, and education,
by experts from five countries. It unites these with the practice
of science education, particularly the ever-increasing use of
computer-managed modelling packages.
The aims of this book are: • to contribute to professional
development of those directly involved in science education
(science teachers, elementary and secondary science
teacher advisors, researchers in science education, etc), • to
contribute to the improvement of the quality of science
education at all levels of education with the exploitation of
elements from History of Science incorporated in science
teaching –it is argued that through such approaches the
students’ motivation can be raised, their romantic
understanding can be developed and consequently their
conceptual understanding of science concepts can be
improved since these approaches make science more
attractive to them– and • to contribute to the debate about
science education at the international level in order to find
new ways for further inquiry on the issues that the book is
dealing with. The book is divided in two parts: The first
expounds its philosophical and epistemological framework
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Atomic Age America looks at the broad influence of atomic
energy¿focusing particularly on nuclear weapons and nuclear
power¿on the lives of Americans within a world context. The
text examines the social, political, diplomatic, environmental,
and technical impacts of atomic energy on the 20th and 21st
centuries, with a look back to the origins of atomic theory.
Physics, the Human AdventureFrom Copernicus to Einstein
and BeyondRutgers University Press
This book offers plausible explanations for people’s puzzling
unwillingness to address the human-nature interactions that
have led us to the precipice that is climate change today.
Humanity and nature are at war; the evidence is all around
us: catastrophic weather events, rising sea levels, extinction
of species, famine, wildfires, melting polar ice, millions of
environmental refugees, and toxic pollution of air, water, and
soil. The list goes on and on. What is causing this war, and
how can it be stopped? Is this war an unintended
consequence of economic and environmental imperatives
pulling in opposite directions? This book takes the
question—and its answer—to a deeper level. It argues that the
root cause of our war on nature might be found in the timehonored, historically deep myths, narratives and stories we
tell ourselves—and have been telling ourselves for
centuries—about humanity’s place in (or out of) the natural
world.
Thermodynamics is not the oldest of sciences. Mechanics
can make that claim. Thermodynamicsisaproductofsomeofthe
greatestscienti?cmindsofthe19thand 20th centuries. But it is
suf?ciently established that most authors of new textbooks in
thermodynamics ?nd it necessary to justify their writing of yet
another textbook. I ?nd this an unnecessary exercise
because of the centrality of thermodynamics as a science in
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instruction in thermodynamics often leaves the
student in a confused state. My attempt in this book is to
present thermodynamics in as simple and as uni?ed a form
as possible. As teachers we identify the failures of our own
teachers and attempt to correct them. Although I personally
acknowledge with a deep gratitude the appreciation for
thermodynamics that I found as an undergraduate, I also
realize that my teachers did not convey to me the sweeping
grandeur of thermodynamics. Speci?cally the s- plicity and
the power that James Clerk Maxwell found in the methods of
Gibbs were not part of my undergraduate experience.
Unfortunately some modern authors also seem to miss this
central theme, choosing instead to introduce the
thermodynamic potentials as only useful functions at various
points in the development.
The fourteen award-winning essays in this volume discuss a
range of novel ideas and controversial topics that could
decisively influence the course of human life on Earth. Their
authors address, in accessible language, issues as diverse
as: enabling our social systems to learn; research in
biological engineering and artificial intelligence; mending and
enhancing minds; improving the way we do, and teach,
science; living in the here and now; and the value of play. The
essays are enhanced versions of the prize-winning entries
submitted to the Foundational Questions Institute (FQXi)
essay competition in 2014. FQXi, catalyzes, supports, and
disseminates research on questions at the foundations of
physics and cosmology, particularly new frontiers and
innovative ideas integral to a deep understanding of reality,
but unlikely to be supported by conventional funding sources.
Is a pentecostal-charismatic worldview defensible in light of
contemporary science? In The Spirit of Creation Amos Yong
demonstrates that pentecostal thought does indeed have
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pentecostal-charismatic
views regarding the dynamic
presence and activity of the Spirit of God and the pluralistic
cosmology of many spirits have something important to add
to the broad discussion now taking place at the crossroads of
science and religion. Interacting with many scientific fields of
study including psychology, sociology, evolutionary science,
cosmology, and more Yong s Spirit of Creation demonstrates
the significance of pentecostal ideas to the ongoing dialogue
between theology and science.
Outlines how a new working partnership between
psychologists and evolutionary systems scientists can help
create a more humanistic evolutionary theory.
This concise, conceptually rich, and accessible book is a
rallying cry for a return to the study and discussion of
epidemiologic theory: what it is, why it matters, how it has
changed over time, and its implications for improving
population health and promoting health equity. By tracing its
history and contours from ancient societies on through the
development of--and debates within--contemporary
epidemiology worldwide, Dr. Krieger shows how
epidemiologic theory has long shaped epidemiologic practice,
knowledge, and the politics of public health.
The main objective of this monograph is to incorporate history
and philosophy of science in the chemistry curriculum in order
to provide students an overview of the dynamics of scientific
research, which involves controversies, conflicts and rivalries
among scientists, that is the humanising aspects of science.
A major thesis of this book is the parallel between the
construction of knowledge by the students and the scientists.
In looking for this relationship, it is not necessary that
ontogeny recapitulate phylogeny, but rather to establish that
students can face similar difficulties in conceptualising
problems as those faced by the scientists in the past. Given
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suggest that these can be considered not as mistakes, but
rather as tentative models, leading to greater conceptual
understanding. Just as scientists resist changes in the 'hardcore' of their beliefs by offering 'auxiliary hypotheses',
students may adopt similar strategies. Conceptual change, in
science education can thus be conceptualised as building of
tentative models that provide greater explanatory power to
students' understanding.
Historically, the scientific method has been said to require
proposing a theory, making a prediction of something not
already known, testing the prediction, and giving up the
theory (or substantially changing it) if it fails the test. A theory
that leads to several successful predictions is more likely to
be accepted than one that only explains what is already
known but not understood. This process is widely treated as
the conventional method of achieving scientific progress, and
was used throughout the twentieth century as the standard
route to discovery and experimentation. But does science
really work this way? In Making 20th Century Science,
Stephen G. Brush discusses this question, as it relates to the
development of science throughout the last century.
Answering this question requires both a philosophically and
historically scientific approach, and Brush blends the two in
order to take a close look at how scientific methodology has
developed. Several cases from the history of modern physical
and biological science are examined, including Mendeleev's
Periodic Law, Kekule's structure for benzene, the lightquantum hypothesis, quantum mechanics, chromosome
theory, and natural selection. In general it is found that
theories are accepted for a combination of successful
predictions and better explanations of old facts. Making 20th
Century Science is a large-scale historical look at the
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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
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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.
This book explores the relationship between the content of
chemistry education and the history and philosophy of
science (HPS) framework that underlies such education. It
discusses the need to present an image that reflects how
chemistry developed and progresses. It proposes that
chemistry should be taught the way it is practiced by
chemists: as a human enterprise, at the interface of scientific
practice and HPS. Finally, it sets out to convince teachers to
go beyond the traditional classroom practice and explore new
teaching strategies. The importance of HPS has been
recognized for the science curriculum since the middle of the
20th century. The need for teaching chemistry within a
historical context is not difficult to understand as HPS is not
far below the surface in any science classroom. A review of
the literature shows that the traditional chemistry classroom,
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law, theory, model,
explanation, hypothesis, observation,
evidence and idealization, generally ignore elements of the
history and philosophy of science. This book proposes that
the conceptual understanding of chemistry requires
knowledge and understanding of the history and philosophy
of science. “Professor Niaz’s book is most welcome, coming
at a time when there is an urgently felt need to upgrade the
teaching of science. The book is a huge aid for adding to the
usual way - presenting science as a series of mere facts also the necessary mandate: to show how science is done,
and how science, through its history and philosophy, is part of
the cultural development of humanity.” Gerald Holton,
Mallinckrodt Professor of Physics & Professor of History of
Science, Harvard University “In this stimulating and
sophisticated blend of history of chemistry, philosophy of
science, and science pedagogy, Professor Mansoor Niaz has
succeeded in offering a promising new approach to the
teaching of fundamental ideas in chemistry. Historians and
philosophers of chemistry --- and above all, chemistry
teachers --- will find this book full of valuable and highly
usable new ideas” Alan Rocke, Case Western Reserve
University “This book artfully connects chemistry and
chemistry education to the human context in which chemical
science is practiced and the historical and philosophical
background that illuminates that practice. Mansoor Niaz deftly
weaves together historical episodes in the quest for scientific
knowledge with the psychology of learning and philosophical
reflections on the nature of scientific knowledge and method.
The result is a compelling case for historically and
philosophically informed science education. Highly
recommended!” Harvey Siegel, University of Miami “Books
that analyze the philosophy and history of science in
Chemistry are quite rare. ‘Chemistry Education and
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is one of the rare books on the history and
philosophy of chemistry and their importance in teaching this
science. The book goes through all the main concepts of
chemistry, and analyzes the historical and philosophical
developments as well as their reflections in textbooks.
Closest to my heart is Chapter 6, which is devoted to the
chemical bond, the glue that holds together all matter in our
earth. The chapter emphasizes the revolutionary impact of
the concept of the ‘covalent bond’ on the chemical
community and the great novelty of the idea that was
conceived 11 years before quantum mechanics was able to
offer the mechanism of electron pairing and covalent bonding.
The author goes then to describe the emergence of two rival
theories that explained the nature of the chemical bond in
terms of quantum mechanics; these are valence bond (VB)
and molecular orbital (MO) theories. He emphasizes the
importance of having rival theories and interpretations in
science and its advancement. He further argues that this VBMO rivalry is still alive and together the two conceptual
frames serve as the tool kit for thinking and doing chemistry in
creative manners. The author surveys chemistry textbooks in
the light of the how the books preserve or not the balance
between the two theories in describing various chemical
phenomena. This Talmudic approach of conceptual tension is
a universal characteristic of any branch of evolving wisdom.
As such, Mansoor’s book would be of great utility for
chemistry teachers to examine how can they become more
effective teachers by recognizing the importance of
conceptual tension”. Sason Shaik Saeree K. and Louis P.
Fiedler Chair in Chemistry Director, The Lise Meitner-Minerva
Center for Computational Quantum Chemistry, The Hebrew
University of Jerusalem, ISRAEL
This volume presents current thoughts, research, and findings
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in education, involving scientists,
science education researchers and science educators from
across the world. The chapters cover four key questions:
what should students know about energy, what can we learn
from research on teaching and learning about energy, what
are the challenges we are currently facing in teaching
students this knowledge, and what needs be done to meet
these challenges in the future? Energy is one of the most
important ideas in all of science and it is useful for predicting
and explaining phenomena within every scientific discipline.
The challenge for teachers is to respond to recent policies
requiring them to teach not only about energy as a
disciplinary idea but also about energy as an analytical
framework that cuts across disciplines. Teaching energy as a
crosscutting concept can equip a new generation of scientists
and engineers to think about the latest cross-disciplinary
problems, and it requires a new approach to the idea of
energy. This book examines the latest challenges of K-12
teaching about energy, including how a comprehensive
understanding of energy can be developed. The authors
present innovative strategies for learning and teaching about
energy, revealing overlapping and diverging views from
scientists and science educators. The reader will discover
investigations into the learning progression of energy, how
understanding of energy can be examined, and proposals for
future directions for work in this arena. Science teachers and
educators, science education researchers and scientists
themselves will all find the discussions and research
presented in this book engaging and informative.
It goes without saying that atomic structure, including its dual
wave-particle nature, cannot be demonstrated in the
classroom. Thus, for most science teachers, especially those
in physics and chemistry, the textbook is their key resource
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education historiography
recognizes the role played by the
history and philosophy of science in developing the content of
our textbooks, and with this in mind, the authors analyze
more than 120 general chemistry textbooks published in the
USA, based on criteria derived from a historical
reconstruction of wave-particle duality. They come to some
revealing conclusions, including the fact that very few
textbooks discussed issues such as the suggestion, by both
Einstein and de Broglie, and before conclusive experimental
evidence was available, that wave-particle duality existed.
Other large-scale omissions included de Broglie’s
prescription for observing this duality, and the importance of
the Davisson-Germer experiments, as well as the struggle to
interpret the experimental data they were collecting. Also
untouched was the background to the role played by
Schrödinger in developing de Broglie’s ideas. The authors
argue that rectifying these deficiencies will arouse students’
curiosity by giving them the opportunity to engage creatively
with the content of science curricula. They also assert that it
isn’t just the experimental data in science that matters, but
the theoretical insights and unwonted inspirations, too. In
addition, the controversies and discrepancies in the
theoretical and experimental record are key drivers in
understanding the development of science as we know it
today.
Of Some Trigonometric Relations -- Vector Algebra.
Essential Astrophysics is a book to learn or teach from, as
well as a fundamental reference volume for anyone interested
in astronomy and astrophysics. It presents astrophysics from
basic principles without requiring any previous study of
astronomy or astrophysics. It serves as a comprehensive
introductory text, which takes the student through the field of
astrophysics in lecture-sized chapters of basic physical
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will be enjoyed
by undergraduate students with an interest in
the physical sciences, such as astronomy, chemistry,
engineering or physics, as well as by any curious student
interested in learning about our celestial science. The
mathematics required for understanding the text is on the
level of simple algebra, for that is all that is needed to
describe the fundamental principles. The text is of sufficient
breadth and depth to prepare the interested student for more
advanced specialised courses in the future. Astronomical
examples are provided throughout the text, to reinforce the
basic concepts and physics, and to demonstrate the use of
the relevant formulae. In this way, the student learns to apply
the fundamental equations and principles to cosmic objects
and situations. Astronomical and physical constants and units
as well as the most fundamental equations can be found in
the appendix. Essential Astrophysics goes beyond the typical
textbook by including references to the seminal papers in the
field, with further reference to recent applications, results, or
specialised literature.

Explores the origins of the universe from an
experimental physicist's perspective, including
explaining quarks and leptons, discussing neutrino
oscillations, and speculating on string theory.
Non-linear, or chaotic behaviour in real world
systems has been reported in electronic circuits and
communications systems, chemical reactions,
biological behaviour. Applications include solitons,
integrable systems, cellular automata, pattern
formation, qualitative structure and bifurcation
theory, onset of chaos and turbulence, analytic
dynamics, and transport
phenomena. This book
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This is the first comprehensive book on the
philosophy of time. Leading philosophers discuss the
metaphysics of time, our experience and
representation of time, the role of time in ethics and
action, and philosophical issues in the sciences of
time, especially quantum mechanics and relativity
theory.
How high can animals jump? What are the fastest
thrown balls? How fast can aeroplanes and
butterflies fly? What does the sea level tell us about
the sun? What are temperature and heat? What is
self-organization? This free colour pdf on
introductory physics guarantees to be entertaining,
surprising and challenging on every page. The text
presents the best stories, images, movies and
puzzles in mechanics, gravity and thermodynamics with little mathematics, always starting from
observations of everyday life. This first volume also
explains conservation laws and the reversibility of
motion, explores mirror symmetry, and presents the
principle of cosmic laziness: the principle of least
action. This popular series has already more than
160 000 readers. If you are between the age of 16
and 106 and want to understand nature, you will
enjoy it! To achieve wonder and thrill on every page,
the first volume includes the various "colour of the
bear" puzzles and the "picture on the wall" puzzle,
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introduces the art of laying rope, tells about the the
dangers of aeroplane toilets, explores the jumping
height of different animals, presents the surprising
motion of moguls on skiing slopes, explains why
ultrasound imaging is not safe for a foetus, gives the
ideal shape of skateboard half-pipes, estimates the
total length of all capillaries in the human body,
explains how it is possible to plunge a bare hand into
molten lead, includes a film of an oscillating quartz
inside a watch, includes the "handcuff puzzle" and
the "horse pulling a rubber with a snail on it" puzzle,
explains how jet pilots frighten civilians with sonic
superbooms produced by fighter planes, presents
the most beautiful and precise sundial available
today, shows leap-frogging vortex rings, tells the
story of the Galilean satellites of Jupiter, mentions
the world records for running backwards and the
attempts to break the speed sailing record, and tells
in detail how to learn from books with as little effort
as possible. Enjoy the reading!
When the discovery of the Higgs Boson at CERN hit
the headlines in 2012, the world was stunned by this
achievement of modern science. Less well
appreciated, however, were the many ways in which
this benefited wider society. The Large Hadron
Collider — The Greatest Adventure in Town charts a
path through the cultural, economic and medical
gains of modern particle physics. It illustrates these
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one of the two big experiments which found the
Higgs particle. Moving clear of in-depth physics
analysis, it draws on the unparalleled curiosity about
particle physics aroused by the Higgs discovery, and
relates it to developments familiar in the modern
world, including the Internet, its successor "The
Grid", and the latest cancer treatments. In this book,
advances made from developing the 27 kilometre
particle accelerator and its detectors are presented
with the benefit of first hand interviews and are
extensively illustrated throughout. Interviewees are
leading physicists including successive heads of
ATLAS, a top historian of science, a highly original
economic strategist, a Nobel Prize-winning geneticist
and President of the Royal Society in London, and
experts in many other fields. These informative and
entertaining insights provide both specialists and nonspecialists alike with a unique window into the world
of modern international research and its often
surprising consequences, as exemplified by the
ATLAS experiment. The narrative reveals the extent
and style of international collaboration necessary to
achieve success, and how big companies as well as
start-ups enhance their products in the process.
Investigates the research and discoveries of
scientists who explored the frontiers of physics and
uncovered phenomena that often contradicted
prevailing wisdom.
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and of their interactions governed by fundamental
symmetries of nature, as well as an introduction to
the connection that exists between worlds of the
infinitesimally small and the infinitely large.The book
starts with a simple presentation of the theoretical
framework, the so-called Standard Model, which
evolved gradually since the 1960's. This is followed
by its main experimental successes, and its
weaknesses and incompleteness. We proceed then
with the incredible story of the Large Hadron Collider
at CERN -- the largest purely scientific project ever
realized. What follows is the discussion of the
conception, design and construction of the detectors
of size and complexity without precedent in scientific
history. The book summarizes the main physics
results obtained firstly during the initial phase of
operation of the LHC, which culminated in the
discovery of the Higgs boson in 2012 (the Nobel
Prize in Physics in 2013). This is followed by the
results obtained in subsequent years up to 2016,
consolidating and expanding these findings. These
successes have undoubtedly made CERN the focal
point, both of intellectual endeavor and technological
innovation in this domain of science. In the last
chapter, we describe some plans for LHC and the
possible evolution of the field.The authors are
researchers from CNRS, CEA, and CERN, all fully
engaged in the LHC program: D Denegri in the CMS
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ATLAS experiment. Some of them are involved since
the inception of the project. They give a lively inside
view of this amazing scientific and human adventure.
Although the development of ideas about the motion
and trajectory of comets has been investigated
piecemeal, we lack a comprehensive and detailed
survey of ph- ical theories of comets. The available
works either illustrate relatively short periods in the
history of physical cometology or portray a
landscape view without adequate details. The
present study is an attempt to review – with more
details – the major physical theories of comets in the
past two millennia, from Aristotle to Whipple. My
research, however, did not begin with antiquity. The
basic question from which this project originated was
a simple inquiry about the cosmic identity of comets
at the dawn of the astronomical revolution: how did
natural philosophers and astronomers define the
nature and place of a new category of celestial
objects – comets – after Brahe’s estimation of
cometary distances? It was from this turning point in
the history of cometary theories that I expanded my
studies in both the pre-modern and modern eras. A
study starting merely from Brahe and ending with
Newton, without covering classical and medieval
thought about comets, would be incomplete and
leave the fascinating achievements of postNewtonian cometology unexplored.
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and popular author David Orrell questions the
promises and pitfalls of associating beauty with truth,
showing how ideas of mathematical elegance have
inspired—and have sometimes misled—scientists
attempting to understand nature. Orrell shows how
the ancient Greeks constructed a concept of the
world based on musical harmony; later thinkers
replaced this model with a program, based on
Newton’s “rational mechanics,” to reduce the
universe to a few simple equations. He then turns to
current physical theories, such as supersymmetric
string theory—again influenced by deep aesthetic
principles. The book sheds new light on historical
investigations and also recent research, including
the examinations ongoing at the Large Hadron
Collider. Finally, broadening his discussion to other
fields of research, including economics, architecture,
and health, Orrell questions whether these aesthetic
principles reflect an accurate way to explain and
understand the structure of our world. /div
This book offers a comprehensive introduction to
Nature of Science (NOS), one of the most important
aspects of science teaching and learning, and
includes tested strategies for teaching aspects of the
NOS in a variety of instructional settings. In line with
the recommendations in the field to include NOS in
all plans for science instruction, the book provides an
accessible resource of background information on
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NOS, rationales for teaching these targeted NOS
Paperback Paperback
aspects, and – most importantly – how to teach
about the nature of science in specific instructional
contexts. The first section examines the why and
what of NOS, its nature, and what research says
about how to teach NOS in science settings. The
second section focuses on extending knowledge
about NOS to question of scientific method, theoryladen observation, the role of experiments and
observations and distinctions between science,
engineering and technology. The dominant theme of
the remainder of the book is a focus on teaching
aspects of NOS applicable to a wide variety of
instructional environments.
The Big Bang, the birth of the universe, was a
singular event. All of the matter of the universe was
concentrated at a single point, with temperatures so
high that even the familiar protons and neutrons of
atoms did not yet exist, but rather were replaced by
a swirling maelstrom of energy, matter and
antimatter. Exotic quarks and leptons flickered briefly
into existence, before merging back into the energy
sea. This book explains the fascinating world of
quarks and leptons and the forces that govern their
behavior. Told from an experimental physicist's
perspective, it forgoes mathematical complexity,
using instead particularly accessible figures and apt
analogies. In addition to the story of quarks and
leptons, which are regarded as well-accepted fact,
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the author (who is a leading researcher at one of the
Paperback Paperback
world's highest energy particle physics laboratories)
also discusses mysteries at both the experimental
and theoretical frontiers, before tying it all together
with the exciting field of cosmology and indeed the
birth of the universe itself. The text spans the tiny
world of the quark to the depths of the universe with
breathtaking clarity. The casual student of science
will appreciate the careful distinction between what is
known (quarks, leptons and antimatter), what is
suspected (Higgs bosons, neutrino oscillations and
the reason why the universe has so little antimatter)
and what is merely dreamed (supersymmetry,
superstrings and extra dimensions). Included is an
unprecedented chapter explaining the accelerators
and detectors of modern particle physics
experiments. The chapter discussing the hunt for the
Higgs boson — currently consuming the efforts of
nearly 6000 physicists — reveals drama that only bigstakes science can give. Understanding the
Universe leaves the reader with a deep appreciation
of the fascinating particle realm and reverence for
just how much it determines the rich beauty of our
universe. Since the release of the first edition, the
landscape has changed. The venerable Fermilab
Tevatron has ceased operations after a quarter
century of extraordinary performance, to be replaced
by the CERN Large Hadron Collider, an accelerator
with a design energy of seven times greater than the
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Tevatron and a collision rate of nearly a billion
Paperback Paperback
collisions per second. The next few years promise to
be very exciting as scientists explore this new realm.
This revised edition of Understanding the Universe
will leave the reader with a deep appreciation of just
why physicists are so excited. Contents:Early
HistoryThe Path to Knowledge (History of Particle
Physics)Quarks and LeptonsForces: What Holds It
All TogetherHunting for the HiggsAccelerators and
Detectors: Tools of the TradeNear Term
MysteriesExotic Physics (The Next
Frontier)Recreating the Universe 10,000,000 Times
a SecondEpilogue: Why Do We Do It? Readership:
Students, scientists and lay people. Keywords:Quark
s;Leptons;Accelerators;UniverseReviews: “Lincoln
has an infectious love for physics … (and)
demonstrates a humorous writing style that
successfully engages the reader.” Publishers
Weekly “The author is well equipped to write a book
on the topic … It is not light reading, but worth the
effort … Lincoln is careful to distinguish between what
is known versus what is merely dreamed.” Mensa
Bulletin “A veteran of many popular talks on physics,
(Lincoln) charmingly relates the tale of humankind's
almost insatiable curiosity about the ultimate nature
of nature and the quest to determine the basic
particles of matter. His style is engaging and
obviously directed to informed lay readers, but the
more scientifically minded will find it equally
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appealing … If digested with the notion that this topic
Paperback Paperback
is presented in a broad swath, both historically and
scientifically, and not meant to be definitive, the work
offers readers an appreciation of the investigative
procedure, the accumulated body of research, and
the people who did the investigating.” Library
Journal “Don Lincoln, an experimentalist on DZero
at Fermilab, motivates his tale of the development of
particle physics, from its origins to its current state,
almost entirely by experiments, a refreshing
alternative to the usual theoretical treatments.
Rather than posing thought experiments, Lincoln
describes real experiments that have led to deeper
questions and the consequent progress of particle
physics … With his light and easy-to-read style,
Lincoln's humor and personal tales do much to
convey the flavor of modern particle physics
research — a picture that is not often painted so
realistically in other popular physics books. The
content is more complicated than in most similar
books, but this is a virtue for its intended audience,
as it allows for greater depth.” Symmetry
“Knowledgeably written … ‘Understanding the
Universe’ provides the nonspecialist general reader
with a fascinating and informative introduction to the
complex world of quarks, leptons, and the forces that
govern particle physics. Written especially to
introduce lay readers to subatomic mysteries, (the
book) discusses the Big Bang, known and proven
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theories, suspected hypotheses that have yet to be
Paperback Paperback
firmly established, cutting-edge discussions of
modern particle physics experiments, and much
more. Black-and-white diagrams help illustrate the
amazing ideas presented with a minimum of
mathematics and a maximum of awe.” Midwest
Book Review “Don Lincoln takes us on a rollicking
tour of the universe: The reader finds out what we
particle physicists understand about it, how we
arrived at that understanding and where we think
we're going next with our research … Lincoln enlivens
the landscape with fresh details, irreverent (yet never
unkind) remarks on the cast of characters, and
explanations that are homey, humorous and often
completely original … In his epilogue Lincoln
addresses explicitly the question of why particle
physicists ask why … the real reason we do research
is simply this: It's tremendously fun to figure the
universe out.” American Scientist “… Lincoln offers
lay readers a complete tour of particle physics …(he)
writes very well, using a mixture of humor, history
and analogies as well basic scientific explanations …
(and) does a particularly good job of covering the full
gamut of particle physics.” Choice “This book is
addressed to the curious layman, with only a murky
recollection of school physics, who wants to know
how far mankind has gone in understanding the
world around us … It is an excellent reference for any
scientist who is occasionally unsure how best to
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explain a particular physics concept to a nonPaperback Paperback
specialist audience … his understanding and
explanations of complex phenomena are excellent
and the book strikes a balance between depth and
accessibility.” CERN Courier “The author faces
complex topics in a very simple and clever way
without using mathematics but by simple (and
suitable) analogies. The reading is intriguing and
very flowing and, sometimes, very entertaining. The
book is peppered with amusing anecdotes that make
reading smoother and funny. This book is a
masterpiece of scientific disclosure. I recommend its
reading for those people who want to delve into the
wonders of modern Physics.” Zentralblatt MATH
This advanced undergraduate textbook begins with
the Lagrangian formulation of Analytical Mechanics
and then passes directly to the Hamiltonian
formulation and the canonical equations, with
constraints incorporated through Lagrange
multipliers. Hamilton's Principle and the canonical
equations remain the basis of the remainder of the
text. Topics considered for applications include small
oscillations, motion in electric and magnetic fields,
and rigid body dynamics. The Hamilton-Jacobi
approach is developed with special attention to the
canonical transformation in order to provide a
smooth and logical transition into the study of
complex and chaotic systems. Finally the text has a
careful treatment of relativistic mechanics and the
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requirement of Lorentz invariance. The text is
Paperback Paperback
enriched with an outline of the history of mechanics,
which particularly outlines the importance of the work
of Euler, Lagrange, Hamilton and Jacobi. Numerous
exercises with solutions support the exceptionally
clear and concise treatment of Analytical Mechanics.
Provides a comprehensive reference for Earth and
space sciences, including entries on climate change,
stellar evolution, tsunamis, renewable energy
options, and mass wasting.
No philosophical idea, no matter how small, can live
alone. Ideas always gain their force, power, and life
from their surroundings - their ecosystem. The
ecosystem of ideas defended in this book comes
from the ancient Greek philosopher Aristotle and his
medieval interpreter, Thomas Aquinas. The ongoing
relevance of their philosophical thought to twentyfirst century issues is opened up in fascinating ways
in this book. Life, the Universe, and Everything is the
product of thirty years of teaching introductory
courses in philosophy. Assuming no prior
background, it only requires of readers an enquiring
mind and a willingness to think carefully. An ideal
guide to the big questions we face.
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