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Fatigue is a condition spanning the breadth of human
functioning in health and disease and is a central concern in
sport and exercise. Even so we are yet to fully understand its
causes. One reason for this lack of understanding is that we
seldom consider fatigue from an evolutionary perspective - as
an adaptation that provided reproductive success. This
ground-breaking book outlines the evidence that fatigue is a
result of adaptations distinctive to humans. It argues that
humans developed adaptations which led to enhanced
fatigue resistance compared with other mammals and
discusses the implications in the context of exercise, health
and performance. Highly illustrated throughout, it covers
topics such as defining and measuring fatigue, the emotional
aspect of fatigue, how thermoregulation affects the human
capacity to resist fatigue, and fatigue in disease. Human
Fatigue is essential reading for all exercise scientists as well
as graduate and undergraduate students in the broad field of
physiology and exercise physiology.
Biology has entered an era in which interdisciplinary
cooperation is at an all-time high, practical applications follow
basic discoveries more quickly than ever before, and new
technologies--recombinant DNA, scanning tunneling
microscopes, and more--are revolutionizing the way science
is conducted. The potential for scientific breakthroughs with
significant implications for society has never been greater.
Opportunities in Biology reports on the state of the new
biology, taking a detailed look at the disciplines of biology;
examining the advances made in medicine, agriculture, and
other fields; and pointing out promising research
opportunities. Authored by an expert panel representing a
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variety of viewpoints, this volume also offers
recommendations on how to meet the infrastructure
needs--for funding, effective information systems, and other
support--of future biology research. Exploring what has been
accomplished and what is on the horizon, Opportunities in
Biology is an indispensable resource for students, teachers,
and researchers in all subdisciplines of biology as well as for
research administrators and those in funding agencies.
This edition of Science and Creationism summarizes key
aspects of several of the most important lines of evidence
supporting evolution. It describes some of the positions taken
by advocates of creation science and presents an analysis of
these claims. This document lays out for a broader audience
the case against presenting religious concepts in science
classes. The document covers the origin of the universe,
Earth, and life; evidence supporting biological evolution; and
human evolution. (Contains 31 references.) (CCM)
A major new book overturning our assumptions about how
evolution works Earth’s natural history is full of fascinating
instances of convergence: phenomena like eyes and wings
and tree-climbing lizards that have evolved independently,
multiple times. But evolutionary biologists also point out many
examples of contingency, cases where the tiniest change—a
random mutation or an ancient butterfly sneeze—caused
evolution to take a completely different course. What role
does each force really play in the constantly changing natural
world? Are the plants and animals that exist today, and we
humans ourselves, inevitabilities or evolutionary flukes? And
what does that say about life on other planets? Jonathan
Losos reveals what the latest breakthroughs in evolutionary
biology can tell us about one of the greatest ongoing debates
in science. He takes us around the globe to meet the
researchers who are solving the deepest mysteries of life on
Earth through their work in experimental evolutionary science.
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Losos himself is one of the leaders in this exciting new field,
and he illustrates how experiments with guppies, fruit flies,
bacteria, foxes, and field mice, along with his own work with
anole lizards on Caribbean islands, are rewinding the tape of
life to reveal just how rapid and predictable evolution can be.
Improbable Destinies will change the way we think and talk
about evolution. Losos's insights into natural selection and
evolutionary change have far-reaching applications for
protecting ecosystems, securing our food supply, and fighting
off harmful viruses and bacteria. This compelling narrative
offers a new understanding of ourselves and our role in the
natural world and the cosmos.
A persistent argument among evolutionary biologists and
philosophers revolves around the nature of natural selection.
Evolution by Natural Selection: Confidence, Evidence and the
Gap explores this argument by using a theory of persistence
as an intentional foil to examine ways in which similar
theories can be misunderstood. It discusses Charles Dar
Most of us never think about how we get from one place to
another. For most people, putting one foot in front of the other
requires no thought at all. Yet the fact that we and other
species are able to do so is one of the great triumphs of
evolution. To truly understand how life evolved on Earth, it is
crucial to understand movement.ÊRestless CreaturesÊmakes
the bold new argument that the true story of evolution is the
story of locomotion, from the first stirrings of bacteria to the
amazing feats of Olympic athletes. By retracing the fourbillion-year history of locomotion, evolutionary biologist Matt
Wilkinson shows how the physical challenges of moving from
place to placeÑwhen coupled with the implacable logic of
natural selectionÑoffer a uniquely powerful means of
illuminating the living world. Whales and dolphins look like
fish because they have been molded by the constraints of
underwater locomotion. The unbending physical needs of
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flight have brought bats, birds, and pterodactyls to strikingly
similar anatomies. Movement explains why we have
opposable thumbs, why moving can make us feel good, how
fish fins became limbs, and even whyÑclassic fiction
notwithstandingÑthere are no flying monkeys nor animals
with wheels. Even plants arenÕt immune from locomotionÕs
long reach: their seeds, pollen, and very form are all
determined by their aptitude to disperse. From sprinting
cheetah to spinning maple fruit, soaring albatross to
burrowing worm, crawling amoeba to running humanÑall are
the way they are because of how they move. There is a
famous saying: Ònothing in biology makes sense unless in
the light of evolution.Ó As Wilkinson makes clear: little makes
sense unless in the light of locomotion. A powerful yet
accessible work of evolutionary biology,ÊRestless
CreaturesÊis the essential guide for understanding how life
on Earth was shaped by the simple need to move from point
A to point B.
Charles Darwin’s On The Origin of Species, in which he
writes of his theories of evolution by natural selection, is one
of the most important works of scientific study ever published.
This unabridged edition also includes a rich selection of
primary source material: substantial selections from Darwin’s
other works (Autobiography, notebooks, letters, Voyage of
the Beagle, and The Descent of Man) and selections from
Darwin’s sources and contemporaries (excerpts from
Genesis, Paley, Lamarck, Spencer, Lyell, Malthus, Huxley,
and Wallace).
Today many school students are shielded from one of the
most important concepts in modern science: evolution. In
engaging and conversational style, Teaching About Evolution
and the Nature of Science provides a well-structured
framework for understanding and teaching evolution. Written
for teachers, parents, and community officials as well as
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scientists and educators, this book describes how evolution
reveals both the great diversity and similarity among the
Earth's organisms; it explores how scientists approach the
question of evolution; and it illustrates the nature of science
as a way of knowing about the natural world. In addition, the
book provides answers to frequently asked questions to help
readers understand many of the issues and misconceptions
about evolution. The book includes sample activities for
teaching about evolution and the nature of science. For
example, the book includes activities that investigate fossil
footprints and population growth that teachers of science can
use to introduce principles of evolution. Background
information, materials, and step-by-step presentations are
provided for each activity. In addition, this volume: Presents
the evidence for evolution, including how evolution can be
observed today. Explains the nature of science through a
variety of examples. Describes how science differs from other
human endeavors and why evolution is one of the best
avenues for helping students understand this distinction.
Answers frequently asked questions about evolution.
Teaching About Evolution and the Nature of Science builds
on the 1996 National Science Education Standards released
by the National Research Council--and offers detailed
guidance on how to evaluate and choose instructional
materials that support the standards. Comprehensive and
practical, this book brings one of today's educational
challenges into focus in a balanced and reasoned discussion.
It will be of special interest to teachers of science, school
administrators, and interested members of the community.

At a glance, most species seem adapted to the
environment in which they live. Yet species
relentlessly evolve, and populations within species
evolve in different ways. Evolution, as it turns out, is
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much more dynamic than biologists realized just a
few decades ago. In Relentless Evolution, John N.
Thompson explores why adaptive evolution never
ceases and why natural selection acts on species in
so many different ways. Thompson presents a view
of life in which ongoing evolution is essential and
inevitable. Each chapter focuses on one of the major
problems in adaptive evolution: How fast is
evolution? How strong is natural selection? How do
species co-opt the genomes of other species as they
adapt? Why does adaptive evolution sometimes lead
to more, rather than less, genetic variation within
populations? How does the process of adaptation
drive the evolution of new species? How does
coevolution among species continually reshape the
web of life? And, more generally, how are our views
of adaptive evolution changing? Relentless Evolution
draws on studies of all the major forms of life—from
microbes that evolve in microcosms within a few
weeks to plants and animals that sometimes evolve
in detectable ways within a few decades. It shows
evolution not as a slow and stately process, but
rather as a continual and sometimes frenetic process
that favors yet more evolutionary change.
The theory of evolution is considered the unifying
theory of biology. An accurate understanding of
evolution is vital both for the understanding of
diverse topics in biology, but also for societal issues
such as antibiotic resistance or biodiversity. In
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contrast, decades of research in science education
have revealed that students have difficulties to
accurately understand evolutionary processes such
as mutation and natural selection. The majority of
this research relies on a conceptual framework of socalled key concepts (variation, selection,
inheritance), derived from scholarly descriptions of
natural selection. Recent research suggests that nondomain specific concepts such as randomness,
probability, spatial and temporal scales, so called
threshold concepts, are important for evolution
understanding in addition to the key concepts. Thus,
many important elements of evolutionary theory are
counter-intuitive or lie outside direct perception.
Hence, representations such as visualizations,
models and simulations are considered to be
important for teaching and learning evolution. While
the importance of visualizations is generally
acknowledged for science education, less is known
about how visual design can facilitate students
understanding of threshold concepts, such as
random mutations or spatial scales. This thesis uses
the Model of Educational Reconstruction (MER) as
the guiding framework for exploring the significance
of threshold concepts by analysing the conceptual
content of students’ explanations and extant
visualizations of natural selection. MER combines
scientific content with teaching and learning
perspectives for the analysis and design of learning
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environments. Content analysis of visualizations
available online showed that most fail to fully
represent the basic principles of natural selection
(variation, selection and inheritance). Moreover, the
representational potential of visualizations was
seldom used to represent threshold concepts such
as randomness in origin of variation. Visualizations
were also biased to animals as the context of
evolution. Similarly, upper-secondary and tertiary
students’ explanations of natural selection were
seldom complete in terms of the basic principles and
threshold concepts such as randomness were often
lacking. Especially significant was the almost
complete lack of randomness in upper-secondary
students’ explanations. In addition, threshold
concepts were context-sensitive across the items
used (bacteria, cheetah and salamander), for
example spatial scale and randomness was
significantly more common in responses to the
bacteria item compared to the cheetah and
salamander items. Considering the results from
these studies, three interactive visualizations were
developed (evolution of antibiotic resistance and fur
colouration in mice). The visualization design was
conducted iteratively following a Design-Based
Research approach and evaluated in classroom
settings in secondary and upper-secondary Swedish
schools. The results showed that visualizations
targeting randomness and genetic level events such
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as mutations can guide students towards a more
scientific conception of natural selection. However,
there were differences across the visualizations and
student samples. In addition, while students often
inferred randomness from the visuals, the results
showed that integration of randomness into
explanations of natural selection may be challenging.
Hence, future research should explore the role of
guidance and reflection for students understanding
of randomness. The thesis also discusses the role of
students’ intuitive conceptions in relation to the use
of interactive visualizations and how these
preconceptions interact with the presented message.
By using the theory of frame semantics, framing
effects and conceptual integration, students’ issues
of achieving an accurate understanding of evolution
are discussed in relation to the theory of conceptual
change. Implications for teaching and learning
natural selection as well as visualization design for
learning are also discussed. Evolutionsteorin förs
ofta fram som biologins förenande teori. Vikten av en
korrekt och användbar evolutionsförståelse har
därför ofta betonats, inte minst för elevers förståelse
inom biologins olika delområden men också för att
fatta beslut i samhällsfrågor som exempelvis
antibiotikaresistens. Många av de centrala delarna
av evolutionsteorin är kontraintuitiva eller abstrakta
och decennier av forskning har visat att elever har
svårigheter att förstå evolutionära processer som
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mutation och naturligt urval. Representationer såsom
visualiseringar, modeller och simuleringar är därför
viktiga för att ge elever direkta erfarenheter av
evolutionära processer. Även om vikten av
visualiseringar är allmänt accepterad inom
naturvetenskapsundervisning så är det mindre känt
hur visualiseringars utformning specifikt bidrar till att
utveckla elevers förståelse av vetenskapliga
fenomen såsom evolution. Dessutom har
forskningen på elevers evolutionsförståelse till stor
del fokuserat på så kallade nyckelbegrepp (variation,
selektion och arv) som härletts från vetenskapliga
beskrivningar av evolutionsteorin. Dessa begrepp
antas vara nödvändiga men också tillräckliga för
elevers evolutionsförståelse. Dock har vikten av icke
domänspecifika begrepp kopplade till
evolutionsteorin, såsom slump, sannolikhet, spatial
och temporala skalor (så kallade tröskelbegrepp),
inte undersökts i någon högre grad. Den här
avhandlingen använder Model of Educational
Reconstruction för att utforska betydelsen av
tröskelbegrepp för evolutionsförståelse. Med
utgångspunkt i den vetenskapliga beskrivningen och
historiken undersöks förekomsten av tröskelbegrepp
i befintliga visualiseringar för lärande samt elevers
förklaringar för att formulera designprinciper för
interaktiva visualiseringar av evolution. Dessutom
beskrivs utvecklingen av ett antal interaktiva
visualiseringar samt undersökningar av deras
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potentiella användning i klassrumsmiljöer.
Avhandlingen diskuterar även betydelsen av elevers
intuitiva föreställningar i relation till användandet av
interaktiva visualiseringar och hur dessa
föreställningar interagerar med det presenterade
budskapet. Genom användning av ramsemantisk
teori inklusive ”framingeffekter” och ”blendteori”
diskuteras elevers svårigheter och utveckling av en
vetenskaplig evolutionsförståelse i relation till
tidigare teorier om begreppsförändring.
Konsekvenser av ”ramsemantisk teori” och
”framingeffekter” i visuella medier diskuteras även i
relation till visuell design för lärande.
Teaching About Evolution and the Nature of
ScienceNational Academies Press
On the Origin of Species (or, more completely, On
the Origin of Species by Means of Natural Selection,
or the Preservation of Favoured Races in the
Struggle for Life), [3] published on 24 November
1859, is a work of scientific literature by Charles
Darwin which is considered to be the foundation of
evolutionary biology.[4] Darwin's book introduced the
scientific theory that populations evolve over the
course of generations through a process of natural
selection. It presented a body of evidence that the
diversity of life arose by common descent through a
branching pattern of evolution. Darwin included
evidence that he had gathered on the Beagle
expedition in the 1830s and his subsequent findings
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from research, correspondence, and
experimentation
This is Charles Darwin's chronicle of his five-year
journey, beginning in 1831, around the world as a
naturalist on the H.M.S. Beagle.
As anthropogenic environmental changes spread
and intensify across the planet, conservation
biologists have to analyze dynamics at large spatial
and temporal scales. Ecological and evolutionary
processes are then closely intertwined. In particular,
evolutionary responses to anthropogenic
environmental change can be so fast and
pronounced that conservation biology can no longer
afford to ignore them. To tackle this challenge, areas
of conservation biology that are disparate ought to
be integrated into a unified framework. Bringing
together conservation genetics, demography, and
ecology, this book introduces evolutionary
conservation biology as an integrative approach to
managing species in conjunction with ecological
interactions and evolutionary processes. Which
characteristics of species and which features of
environmental change foster or hinder evolutionary
responses in ecological systems? How do such
responses affect population viability, community
dynamics, and ecosystem functioning? Under which
conditions will evolutionary responses ameliorate,
rather than worsen, the impact of environmental
change?
Page 12/27

Read Book Evolution And Natural Selection Study
Guide Answer
It is widely understood that Charles Darwin’s theory
of evolution completely revolutionized the study of
biology. Yet, according to David Sloan Wilson, the
Darwinian revolution won’t be truly complete until it
is applied more broadly—to everything associated
with the words “human,” “culture,” and “policy.” In
a series of engaging and insightful examples—from
the breeding of hens to the timing of cataract
surgeries to the organization of an automobile
plant—Wilson shows how an evolutionary worldview
provides a practical tool kit for understanding not
only genetic evolution but also the fast-paced
changes that are having an impact on our world and
ourselves. What emerges is an incredibly
empowering argument: If we can become wise
managers of evolutionary processes, we can solve
the problems of our age at all scales—from the
efficacy of our groups to our well-being as individuals
to our stewardship of the planet Earth.
'Arvid Ågren has undertaken the most meticulously
thorough reading of the relevant literature that I have
ever encountered, deploying an intelligent
understanding to pull it into a coherent story. As if
that wasn't enough, he gets it right.' (Richard
Dawkins) To many evolutionary biologists, the
central challenge of their discipline is to explain
adaptation, the appearance of design in the living
world. With the theory of evolution by natural
selection, Charles Darwin elegantly showed how a
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purely mechanistic process can achieve this striking
feature of nature. Since then, the way many
biologists have thought about evolution and natural
selection is as a theory about individual organisms.
Over a century later, a subtle but radical shift in
perspective emerged with the gene's-eye view of
evolution in which natural selection was
conceptualized as a struggle between genes for
replication and transmission to the next generation.
This viewpoint culminated with the publication of The
Selfish Gene by Richard Dawkins (Oxford University
Press, 1976) and is now commonly referred to as
selfish gene thinking. The gene's-eye view has
subsequently played a central role in evolutionary
biology, although it continues to attract controversy.
The central aim of this accessible book is to show
how the gene's-eye view differs from the traditional
organismal account of evolution, trace its historical
origins, clarify typical misunderstandings and, by
using examples from contemporary experimental
work, show why so many evolutionary biologists still
consider it an indispensable heuristic. The book
concludes by discussing how selfish gene thinking
fits into ongoing debates in evolutionary biology, and
what they tell us about the future of the gene's-eye
view of evolution. The Gene's-Eye View of Evolution
is suitable for graduate-level students taking courses
in evolutionary biology, behavioural ecology, and
evolutionary genetics, as well as professional
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researchers in these fields. It will also appeal to a
broader, interdisciplinary audience from the social
sciences and humanities including philosophers and
historians of science.
Brood parasitism has become one of the most
flourishing areas of research in evolutionary ecology
and one of the best model systems for investigating
coevolution. This subject has undergone remarkable
advances during the last two decades, but has not
been covered by any book in the 21st century. This
book offers a comprehensive and up-to-date
overview of the fascinating field of avian brood
parasitism. The topics covered include conspecific
brood parasitism; evolution and phylogenetic history
of avian brood parasites; parasitic behaviour used by
brood parasites; adaptations and counteradaptations of brood parasites and their hosts at
every stage of the breeding cycle (before laying,
egg, chick and fledgling stages); factors affecting the
evolution of host defences and parasitic attacks; the
role of phenotypic plasticity in host defences;
mechanisms driving egg recognition and rejection;
evolution of nest sharing or nest killing by brood
parasite chicks; begging behaviour in parasitized
nests and food delivery by host adults; and
recognition of conspecifics by juvenile brood
parasites. This volume provides a comprehensive
reference resource for readers and researchers with
an interest in birds, behaviour and evolution, as well
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as a source of hypotheses and predictions for future
investigations into this dynamic subject.
Collects Darwin's four seminal works in a slipcase,
introduced and edited by a two-time Pulitzer Prizewinning Harvard professor, and includes an index
that links Darwinian evolutionary concepts to
contemporary biological beliefs.
This book adopts a direct experimental approach to
evolutionary questions, drawing predominantly from
research on microbial systems. The focus is on
processes and mechanisms, and incorporates
insights from recent advances in whole-genome
sequencing, bioinformatics, environmental genomics
and developmental genetics.
A scientific response to the best-selling The Bell
Curve which set off a hailstorm of controversy upon
its publication in 1994. Much of the public reaction to
the book was polemic and failed to analyse the
details of the science and validity of the statistical
arguments underlying the books conclusion. Here, at
last, social scientists and statisticians reply to The
Bell Curve and its conclusions about IQ, genetics
and social outcomes.
Biodiversity-the genetic variety of life-is an exuberant
product of the evolutionary past, a vast humansupportive resource (aesthetic, intellectual, and
material) of the present, and a rich legacy to cherish
and preserve for the future. Two urgent challenges,
and opportunities, for 21st-century science are to
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gain deeper insights into the evolutionary processes
that foster biotic diversity, and to translate that
understanding into workable solutions for the
regional and global crises that biodiversity currently
faces. A grasp of evolutionary principles and
processes is important in other societal arenas as
well, such as education, medicine, sociology, and
other applied fields including agriculture,
pharmacology, and biotechnology. The ramifications
of evolutionary thought also extend into learned
realms traditionally reserved for philosophy and
religion. The central goal of the In the Light of
Evolution (ILE) series is to promote the evolutionary
sciences through state-of-the-art colloquia-in the
series of Arthur M. Sackler colloquia sponsored by
the National Academy of Sciences-and their
published proceedings. Each installment explores
evolutionary perspectives on a particular biological
topic that is scientifically intriguing but also has
special relevance to contemporary societal issues or
challenges. This tenth and final edition of the In the
Light of Evolution series focuses on recent
developments in phylogeographic research and their
relevance to past accomplishments and future
research directions.
In a book that is both groundbreaking and
accessible, Daniel C. Dennett, whom Chet Raymo of
The Boston Globe calls "one of the most provocative
thinkers on the planet," focuses his unerringly logical
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mind on the theory of natural selection, showing how
Darwin's great idea transforms and illuminates our
traditional view of humanity's place in the universe.
Dennett vividly describes the theory itself and then
extends Darwin's vision with impeccable arguments
to their often surprising conclusions, challenging the
views of some of the most famous scientists of our
day.
The piloses are a busy species, spending their days
snuffling up the millibugs that keep them healthy and
strong. But as the climate grows hotter, the millibugs
disappear into deep underground tunnels. What
happens to piloses who can no longer reach the
millibugs? And what happens to the pilose species
over time? Journey with these engaging creatures as
they introduce children to the amazing mechanism of
natural selection.
Despite its almost universal acclaim, the authors
contend that evolutionary explanations must take
into account the well-established fact that in
mammals and birds, the transfer of learned
information is both ubiquitous and indispensable.
Animal Traditions maintains the assumption that
selection of genes supplies both a sufficient
explanation of evolution and a true description of its
course. The introduction of the behavioral
inheritance system into the Darwinian explanatory
scheme enables the authors to offer new
interpretations for common behaviors such as
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maternal behaviors, behavioral conflicts within
families, adoption, and helping. This approach offers
a richer view of heredity and evolution, integrates
developmental and evolutionary processes,
suggests new lines for research, and provides a
constructive alternative to both the selfish gene and
meme views of the world. This book will make
stimulating reading for all those interested in
evolutionary biology, sociobiology, behavioral
ecology, and psychology.
Evolution Challenges goes beyond the science versus
religion debate to ask why evolution is so often rejected as a
legitimate scientific fact, focusing on a wide range of
cognitive, socio-cultural, and motivational factors that make
concepts such as evolution difficult to grasp.
Since George Gaylord Simpson published Tempo and Mode
in Evolution in 1944, discoveries in paleontology and genetics
have abounded. This volume brings together the findings and
insights of today's leading experts in the study of evolution,
including Ayala, W. Ford Doolittle, and Stephen Jay Gould.
The volume examines early cellular evolution, explores
changes in the tempo of evolution between the Precambrian
and Phanerozoic periods, and reconstructs the Cambrian
evolutionary burst. Long-neglected despite Darwin's interest
in it, species extinction is discussed in detail. Although the
absence of data kept Simpson from exploring human
evolution in his book, the current volume covers
morphological and genetic changes in human populations,
contradicting the popular claim that all modern humans
descend from a single woman. This book discusses the role
of molecular clocks, the results of evolution in 12 populations
of Escherichia coli propagated for 10,000 generations, a
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physical map of Drosophila chromosomes, and evidence for
"hitchhiking" by mutations.
A FINALIST FOR THE PULITZER PRIZE NAMED A BEST
BOOK OF THE YEAR BY THE NEW YORK TIMES BOOK
REVIEW, SMITHSONIAN, AND WALL STREET JOURNAL A
major reimagining of how evolutionary forces work, revealing
how mating preferences—what Darwin termed "the taste for
the beautiful"—create the extraordinary range of ornament in
the animal world. In the great halls of science, dogma holds
that Darwin's theory of natural selection explains every
branch on the tree of life: which species thrive, which wither
away to extinction, and what features each evolves. But can
adaptation by natural selection really account for everything
we see in nature? Yale University ornithologist Richard
Prum—reviving Darwin's own views—thinks not. Deep in
tropical jungles around the world are birds with a dizzying
array of appearances and mating displays: Club-winged
Manakins who sing with their wings, Great Argus Pheasants
who dazzle prospective mates with a four-foot-wide cone of
feathers covered in golden 3D spheres, Red-capped
Manakins who moonwalk. In thirty years of fieldwork, Prum
has seen numerous display traits that seem disconnected
from, if not outright contrary to, selection for individual
survival. To explain this, he dusts off Darwin's long-neglected
theory of sexual selection in which the act of choosing a mate
for purely aesthetic reasons—for the mere pleasure of it—is an
independent engine of evolutionary change. Mate choice can
drive ornamental traits from the constraints of adaptive
evolution, allowing them to grow ever more elaborate. It also
sets the stakes for sexual conflict, in which the sexual
autonomy of the female evolves in response to male sexual
control. Most crucially, this framework provides important
insights into the evolution of human sexuality, particularly the
ways in which female preferences have changed male
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bodies, and even maleness itself, through evolutionary time.
The Evolution of Beauty presents a unique scientific vision for
how nature's splendor contributes to a more complete
understanding of evolution and of ourselves.
Non-Aboriginal material.
Perception guides the actions and behaviors of organisms in
an external world. Actions including foraging for resources,
selecting new habitats, and mating, would be near impossible
without perception to guide one through the environment.
Many would argue that this necessitates perceptions that
provide truthful information about the environment. This can
be formalized in the question: Does natural selection favor
veridical perceptions, those that more accurately depict the
objective environment? The following studies examine this
question and attempt to provide an answer. The first study
uses evolutionary games to observe the competition between
veridical and non-veridical perceptual strategies in the noisefree limit. I (and my collaborators) explore, in closed-form
solutions and Monte Carlo simulations, games that assume
frequency-dependent selection and complete mixing in infinite
populations. I find that veridical perceptions can be driven to
extinction by non-veridical strategies that are tuned to utility
rather than objective reality. The second study introduces
noise into the perceptual strategies and explore environments
with additional complexity. I show, once again using Monte
Carlo simulations, that the inclusion of noise and
environmental complexity favors the evolution of non-veridical
strategies. In the last study I use foraging theory and genetic
algorithms to examine how non-veridical strategies might
evolve in a random environment. I show that non-veridical
strategies co-evolve with complex behaviors in environments
where resource value is non-monotonically related to
subjective agent utility. In each study I find that non-veridical
strategies provide cost effective information about utility in the
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environment. Instead of hindering organisms, non-veridical
perceptions prove to be a fitter strategy, one that is favored
by natural selection.
Evolution is the central unifying theme of biology. Yet today,
more than a century and a half after Charles Darwin proposed
the idea of evolution through natural selection, the topic is
often relegated to a handful of chapters in textbooks and a
few class sessions in introductory biology courses, if covered
at all. In recent years, a movement has been gaining
momentum that is aimed at radically changing this situation.
On October 25-26, 2011, the Board on Life Sciences of the
National Research Council and the National Academy of
Sciences held a national convocation in Washington, DC, to
explore the many issues associated with teaching evolution
across the curriculum. Thinking Evolutionarily: Evolution
Education Across the Life Sciences: Summary of a
Convocation summarizes the goals, presentations, and
discussions of the convocation. The goals were to articulate
issues, showcase resources that are currently available or
under development, and begin to develop a strategic plan for
engaging all of the sectors represented at the convocation in
future work to make evolution a central focus of all courses in
the life sciences, and especially into introductory biology
courses at the college and high school levels, though
participants also discussed learning in earlier grades and lifelong learning. Thinking Evolutionarily: Evolution Education
Across the Life Sciences: Summary of a Convocation covers
the broader issues associated with learning about the nature,
processes, and limits of science, since understanding
evolutionary science requires a more general appreciation of
how science works. This report explains the major themes
that recurred throughout the convocation, including the
structure and content of curricula, the processes of teaching
and learning about evolution, the tensions that can arise in
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the classroom, and the target audiences for evolution
education.
Pathogen evolution under natural selection: The influenza A
case study.
Science, engineering, and technology permeate nearly every
facet of modern life and hold the key to solving many of
humanity's most pressing current and future challenges. The
United States' position in the global economy is declining, in
part because U.S. workers lack fundamental knowledge in
these fields. To address the critical issues of U.S.
competitiveness and to better prepare the workforce, A
Framework for K-12 Science Education proposes a new
approach to K-12 science education that will capture
students' interest and provide them with the necessary
foundational knowledge in the field. A Framework for K-12
Science Education outlines a broad set of expectations for
students in science and engineering in grades K-12. These
expectations will inform the development of new standards for
K-12 science education and, subsequently, revisions to
curriculum, instruction, assessment, and professional
development for educators. This book identifies three
dimensions that convey the core ideas and practices around
which science and engineering education in these grades
should be built. These three dimensions are: crosscutting
concepts that unify the study of science through their
common application across science and engineering;
scientific and engineering practices; and disciplinary core
ideas in the physical sciences, life sciences, and earth and
space sciences and for engineering, technology, and the
applications of science. The overarching goal is for all high
school graduates to have sufficient knowledge of science and
engineering to engage in public discussions on sciencerelated issues, be careful consumers of scientific and
technical information, and enter the careers of their choice. A
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Framework for K-12 Science Education is the first step in a
process that can inform state-level decisions and achieve a
research-grounded basis for improving science instruction
and learning across the country. The book will guide
standards developers, teachers, curriculum designers,
assessment developers, state and district science
administrators, and educators who teach science in informal
environments.

“If you’ve ever fantasized walking and conversing with
the great scientist on the subjects that consumed him,
and now wish to add the fullness of reality, read this
book.” —Edward O. Wilson, author of Half-Earth: Our
Planet’s Fight for Life James T. Costa takes readers on
a journey from Darwin’s childhood through his voyage
on the HMS Beagle, where his ideas on evolution began,
and on to Down House, his bustling home of forty years.
Using his garden and greenhouse, the surrounding
meadows and woodlands, and even the cellar and
hallways of his home-turned-field-station, Darwin tested
ideas of his landmark theory of evolution through an
astonishing array of experiments without using
specialized equipment. From those results, he plumbed
the laws of nature and drew evidence for the
revolutionary arguments of On the Origin of Species and
other watershed works. This unique perspective
introduces us to an enthusiastic correspondent,
collaborator, and, especially, an incorrigible observer and
experimenter. And it includes eighteen experiments for
home, school, or garden. Finalist for the 2018
AAAS/Subaru SB&F Prizes for Excellence in Science
Books.
A powerful new theory of human nature suggests that
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our secret to success as a species is our unique
friendliness "Brilliant, eye-opening, and absolutely
inspiring--and a riveting read. Hare and Woods have
written the perfect book for our time."--Cass R. Sunstein,
author of How Change Happens and co-author of Nudge
For most of the approximately 300,000 years that Homo
sapiens have existed, we have shared the planet with at
least four other types of humans. All of these were smart,
strong, and inventive. But around 50,000 years ago,
Homo sapiens made a cognitive leap that gave us an
edge over other species. What happened? Since
Charles Darwin wrote about "evolutionary fitness," the
idea of fitness has been confused with physical strength,
tactical brilliance, and aggression. In fact, what made us
evolutionarily fit was a remarkable kind of friendliness, a
virtuosic ability to coordinate and communicate with
others that allowed us to achieve all the cultural and
technical marvels in human history. Advancing what they
call the "self-domestication theory," Brian Hare,
professor in the department of evolutionary anthropology
and the Center for Cognitive Neuroscience at Duke
University and his wife, Vanessa Woods, a research
scientist and award-winning journalist, shed light on the
mysterious leap in human cognition that allowed Homo
sapiens to thrive. But this gift for friendliness came at a
cost. Just as a mother bear is most dangerous around
her cubs, we are at our most dangerous when someone
we love is threatened by an "outsider." The threatening
outsider is demoted to sub-human, fair game for our
worst instincts. Hare's groundbreaking research,
developed in close coordination with Richard Wrangham
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and Michael Tomasello, giants in the field of cognitive
evolution, reveals that the same traits that make us the
most tolerant species on the planet also make us the
cruelest. Survival of the Friendliest offers us a new way
to look at our cultural as well as cognitive evolution and
sends a clear message: In order to survive and even to
flourish, we need to expand our definition of who
belongs.
An electrifying account of the extraordinary untold history
behind Darwin's theory of evolution
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 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.
At the intersection of mathematics, engineering, and
computer science sits the thriving field of compressive
sensing. Based on the premise that data acquisition and
compression can be performed simultaneously,
compressive sensing finds applications in imaging, signal
processing, and many other domains. In the areas of
applied mathematics, electrical engineering, and
theoretical computer science, an explosion of research
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activity has already followed the theoretical results that
highlighted the efficiency of the basic principles. The
elegant ideas behind these principles are also of
independent interest to pure mathematicians. A
Mathematical Introduction to Compressive Sensing gives
a detailed account of the core theory upon which the field
is build. With only moderate prerequisites, it is an
excellent textbook for graduate courses in mathematics,
engineering, and computer science. It also serves as a
reliable resource for practitioners and researchers in
these disciplines who want to acquire a careful
understanding of the subject. A Mathematical
Introduction to Compressive Sensing uses a
mathematical perspective to present the core of the
theory underlying compressive sensing.
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