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Exploring Mathematical Modeling in Biology Through Case Studies and Experimental Activities
The little girl in this book has never seen a barn owl, but when her grandpa puts a nest-box high in the old oak tree, they
wait and they wait until one spring night, just as the sky goes pink, a pale face looks out of it, then takes off towards them.

Elements of Physical Biology
Living in Water
Power and Influence
Learning Scientific Programming with Python
Simutext
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Approximately 60% of the benefits that the global ecosystem provides to support life on Earth (such as fresh water, clean
air and a relatively stable climate) are being degraded or used unsustainably. In the report, scientists warn that harmful
consequences of this degradation to human health are already being felt and could grow significantly worse over the next
50 years.

The Struggle for Existence
Animals such as wolves, sea otters, and sharks exert a disproportionate influence on their environment; dramatic ecological
consequences can result when they are removed from—or returned to—an ecosystem. In The Wolf's Tooth, scientist and
author Cristina Eisenberg explores the concept of "trophic cascades" and the role of top predators in regulating ecosystems.
Her fascinating and wide-ranging work provides clear explanations of the science surrounding keystone predators and
considers how this notion can help provide practical solutions for restoring ecosystem health and functioning. Eisenberg
examines both general concepts and specific issues, sharing accounts from her own fieldwork to illustrate and bring to life
the ideas she presents. She considers how resource managers can use knowledge about trophic cascades to guide recovery
efforts, including how this science can be applied to move forward the bold vision of rewilding the North American
continent. In the end, the author provides her own recommendations for local and landscape-scale applications of what has
been learned about interactive food webs. At their most fundamental level, trophic cascades are powerful stories about
ecosystem processes—of predators and their prey, of what it takes to survive in a landscape, of the flow of nutrients. The
Wolf's Tooth is the first book to focus on the vital connection between trophic cascades and restoring biodiversity and
habitats, and to do so in a way that is accessible to a diverse readership.

The Predator Paradox
Provides techniques for achieving high scores on the AP biology exam and includes two full-length practice tests.

Natural Selection Theory in Non-majors' Biology
Biology Under the Influence
Provides techniques for achieving high scores on the AP biology exam and includes two full-length practice tests.

Argument-Driven Inquiry in Chemistry
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Feedback Systems
Evolution by natural selection is the dominant and unifying theme in biology, yet many college students hold alternative
conceptions about the topic even after completing general biology. To develop effective instructional strategies and track
conceptual understanding, it is useful to have a detailed assessment tool easily used with large classes. This study presents
the Conceptual Inventory of Natural Selection (CINS), a distractor-driven twenty item multiple-choice test that assesses
understanding of ten concepts related to natural selection: biotic potential, stable populations, limited natural resources,
limited survival, variation within a population, variation inherited, differential survival, change in populations, origin of
variation, and origin of species. Development, refinement, and field-testing of individual CINS items are presented, and
validity, readability, reliability and factor analysis of the CINS are described. There was significant correlation between
student performance on the posttest CINS and end-of-semester interviews suggesting that the CINS is a useful classroom
tool. The CINS was used as both a pretest and posttest to determine relative difficulty of the concepts among college
students. The three most challenging concepts were random origin of variation, how populations change over time due to
changing proportions of alleles, and how new species originate. Many students chose distractors including "need" as a
driving force. Results support the use of non-traditional methods, as only students in such classes demonstrated any
improvement on the CINS posttest. Pre and posttesting with the CINS was also used to assess relative effectiveness of using
two types of supplemental reading materials (selections from narrative, non-textbook sources or from other general biology
textbooks) in a general biology course. These results suggest that specific content of readings was more important than
style of the readings. Implications for teaching both students and pre-service teachers are described.

Winter Study
Presenting a comprehensive synthesis of current research in this rapidly expanding area of population biology, this book
encompasses both the essential theory of metapopulations and a wide range of empirical studies.

Environmental Biology and Ecology Laboratory Manual
How do we understand the world? While some look to the heavens for intelligent design, others argue that it is determined
by information encoded in DNA. Science serves as an important activity for uncovering the processes and operations of
nature, but it is also immersed in a social context where ideology influences the questions we ask and how we approach the
material world. Biology Under the Influence: Dialectical Essays on the Coevolution of Nature and Society breaks from the
confirms of determinism, offering a dialectical analysis for comprehending a dynamic social and natural world. In Biology
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Under the Influence, Richard Lewontin and Richard Levins provide a devastating critique of genetic determinism and
reductionism within science while exploring a broad range of issues including the nature of science, biology, evolution, the
environment, pubic health, and dialectics, They dismantle the ideology that attempts to naturalize social inequalities, unveil
the alienation of science and nature, and illustrate how a dialectical position serves as a basis for grappling with historical
developments and a world characterized by change. Biology Under the Influence brings together the illuminating essays of
two prominent scientists who work to demystify and empower the public's understanding of science and nature.

Because of an Acorn
The New York Times best-selling account of how coyotes--long the target of an extermination policy--spread to every corner
of the United States Finalist for the PEN/E.O. Wilson Literary Science Writing Award "A masterly synthesis of scientific
research and personal observation." -Wall Street Journal Legends don't come close to capturing the incredible story of the
coyote In the face of centuries of campaigns of annihilation employing gases, helicopters, and engineered epidemics,
coyotes didn't just survive, they thrived, expanding across the continent from Alaska to New York. In the war between
humans and coyotes, coyotes have won, hands-down. Coyote America is the illuminating five-million-year biography of this
extraordinary animal, from its origins to its apotheosis. It is one of the great epics of our time.

The American Biology Teacher
Exploring Mathematical Modeling in Biology through Case Studies and Experimental Activities provides supporting materials
for courses taken by students majoring in mathematics, computer science or in the life sciences. The book's cases and lab
exercises focus on hypothesis testing and model development in the context of real data. The supporting mathematical,
coding and biological background permit readers to explore a problem, understand assumptions, and the meaning of their
results. The experiential components provide hands-on learning both in the lab and on the computer. As a beginning text in
modeling, readers will learn to value the approach and apply competencies in other settings. Included case studies focus on
building a model to solve a particular biological problem from concept and translation into a mathematical form, to
validating the parameters, testing the quality of the model and finally interpreting the outcome in biological terms. The
book also shows how particular mathematical approaches are adapted to a variety of problems at multiple biological scales.
Finally, the labs bring the biological problems and the practical issues of collecting data to actually test the model and/or
adapting the mathematics to the data that can be collected. Presents a single volume on mathematics and biological
examples, with data and wet lab experiences suitable for non-experts Contains three real-world biological case studies and
one wet lab for application of the mathematical models Includes R code templates throughout the text, which are also
available through an online repository, along with the necessary data files to complete all projects and labs
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Texas Aquatic Science
Key features: Serves as the first single-source reference with in-depth coverage of techniques appropriate for the laboratory
and field study of sharks, skates, and rays Contains chapters on a broad range of methods such as Imaging Technologies,
Satellite Tracking, Stationary Underwater Video, and Population Genetic Approaches and Genomics among others Presents
technologies that can be used to study other aquatic fish and marine mammals and reptiles Includes chapter authors who
were pioneers in developing some of the technologies discussed in the book Concludes with a unique section on Citizen
Science and its Application to Studies of Shark Biology Over the last decade, the study of shark biology has benefited from
the development, refinement, and rapid expansion of novel techniques and advances in technology. These have given new
insight into the fields of shark genetics, feeding, foraging, bioenergetics, imaging, age and growth, movement, migration,
habitat preference, and habitat use. This pioneering book, written by experts in shark biology, examines technologies such
as autonomous vehicle tracking, underwater video approaches, molecular genetics techniques, and accelerometry, among
many others. Each detailed chapter offers new insights and promises for future studies of elasmobranch biology, provides
an overview of appropriate uses of each technique, and can be readily extended to other aquatic fish and marine mammals
and reptiles.

Coyote America
This fast-paced introduction to Python moves from the basics to advanced concepts, enabling readers to gain proficiency
quickly.

Laboratory Manual of Biomathematics
This classroom resource provides clear, concise scientific information in an understandable and enjoyable way about water
and aquatic life. Spanning the hydrologic cycle from rain to watersheds, aquifers to springs, rivers to estuaries, ample
illustrations promote understanding of important concepts and clarify major ideas. Aquatic science is covered
comprehensively, with relevant principles of chemistry, physics, geology, geography, ecology, and biology included
throughout the text. Emphasizing water sustainability and conservation, the book tells us what we can do personally to
conserve for the future and presents job and volunteer opportunities in the hope that some students will pursue careers in
aquatic science. Texas Aquatic Science, originally developed as part of a multi-faceted education project for middle and
high school students, can also be used at the college level for non-science majors, in the home-school environment, and by
anyone who educates kids about nature and water. The project's home on the web can be found at
http://texasaquaticscience.org
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Cracking the AP Biology, 2002-2003 Edition
Describes how scientists track predators and prey, and use statistics to study animal populations.

Interactions of Life
Biology for AP® courses covers the scope and sequence requirements of a typical two-semester Advanced Placement®
biology course. The text provides comprehensive coverage of foundational research and core biology concepts through an
evolutionary lens. Biology for AP® Courses was designed to meet and exceed the requirements of the College Board’s AP®
Biology framework while allowing significant flexibility for instructors. Each section of the book includes an introduction
based on the AP® curriculum and includes rich features that engage students in scientific practice and AP® test
preparation; it also highlights careers and research opportunities in biological sciences.

Space, Time, and Infinity
Because of an acorn, a tree grows, a bird nests, a seed becomes a flower. Enchanting die-cuts illustrate the vital
connections between the layers of an ecosystem in this magical book. Wander down the forest path to learn how every
tree, flower, plant, and animal connect to one another in spiraling circles of life. An acorn is just the beginning. Plus, this is
the fixed format version, which looks almost identical to the print edition.

Argument-driven Inquiry in Biology
A comprehensive and hands-on introduction to the core concepts, methods, and applications of agent-based modeling,
including detailed NetLogo examples.

Liquid Assets
The theme of this volume is to discuss Eco-evolutionary Dynamics. Updates and informs the reader on the latest research
findings Written by leading experts in the field Highlights areas for future investigation

Metapopulation Ecology
Biology 2e (2nd edition) is designed to cover the scope and sequence requirements of a typical two-semester biology
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course for science majors. The text provides comprehensive coverage of foundational research and core biology concepts
through an evolutionary lens. Biology includes rich features that engage students in scientific inquiry, highlight careers in
the biological sciences, and offer everyday applications. The book also includes various types of practice and homework
questions that help students understand -- and apply -- key concepts. The 2nd edition has been revised to incorporate
clearer, more current, and more dynamic explanations, while maintaining the same organization as the first edition. Art and
illustrations have been substantially improved, and the textbook features additional assessments and related resources.

Tracking Predators and Prey
This book provides an introduction to the mathematics needed to model, analyze, and design feedback systems. It is an
ideal textbook for undergraduate and graduate students, and is indispensable for researchers seeking a self-contained
reference on control theory. Unlike most books on the subject, Feedback Systems develops transfer functions through the
exponential response of a system, and is accessible across a range of disciplines that utilize feedback in physical, biological,
information, and economic systems. Karl Åström and Richard Murray use techniques from physics, computer science, and
operations research to introduce control-oriented modeling. They begin with state space tools for analysis and design,
including stability of solutions, Lyapunov functions, reachability, state feedback observability, and estimators. The matrix
exponential plays a central role in the analysis of linear control systems, allowing a concise development of many of the key
concepts for this class of models. Åström and Murray then develop and explain tools in the frequency domain, including
transfer functions, Nyquist analysis, PID control, frequency domain design, and robustness. They provide exercises at the
end of every chapter, and an accompanying electronic solutions manual is available. Feedback Systems is a complete onevolume resource for students and researchers in mathematics, engineering, and the sciences. Covers the mathematics
needed to model, analyze, and design feedback systems Serves as an introductory textbook for students and a selfcontained resource for researchers Includes exercises at the end of every chapter Features an electronic solutions manual
Offers techniques applicable across a range of disciplines

Predator Vs. Prey
After breaking into a secret lab to find answers, Charlie Wilde and her friends find three more bracelets, but her hopes of
rescuing her father are complicated when she has to keep her friends from going completely wild with their powers.

Hands-On Science Mysteries for Grades 3 - 6
In Hands-On Science Mysteries for Grades 3-6, the authors connect science to real-world situations by investigating actual
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mysteries and phenomena, such as the strange heads on Easter Island, the ghost ship Mary Celeste, and the “Dancing
Stones” of Death Valley. The labs are designed to encourage the development of science inquiry, in which students will
observe, take notes, make diagrams, interpret data, and arrive at solutions, and include extensions for further investigation.

An Introduction to Agent-Based Modeling
An expert in wildlife management tells the stories of those who are finding new ways for humans and mammalian predators
to coexist. Stories of backyard bears and cat-eating coyotes are becoming increasingly common—even for people living in
non-rural areas. Farmers anxious to protect their sheep from wolves aren’t the only ones concerned: suburbanites and city
dwellers are also having more unwanted run-ins with mammalian predators. And that might not be a bad thing. After all,
our government has been at war with wildlife since 1914, and the death toll has been tremendous: federal agents kill a
combined ninety thousand wolves, bears, coyotes, and cougars every year, often with dubious biological effectiveness. Only
recently have these species begun to recover. Given improved scientific understanding and methods, can we continue to
slow the slaughter and allow populations of mammalian predators to resume their positions as keystone species? As
carnivore populations increase, however, their proximity to people, pets, and livestock leads to more conflict, and we are
once again left to negotiate the uneasy terrain between elimination and conservation. In The Predator Paradox, veteran
wildlife management expert John Shivik argues that we can end the war while still preserving and protecting these key
species as fundamental components of healthy ecosystems. By reducing almost sole reliance on broad scale “death from
above” tactics and by incorporating nonlethal approaches to managing wildlife—from electrified flagging to motion-sensor
lights—we can dismantle the paradox, have both people and predators on the landscape, and ensure the long-term survival
of both. As the boundary between human and animal habitat blurs, preventing human-wildlife conflict depends as much on
changing animal behavior as on changing our own perceptions, attitudes, and actions. To that end, Shivik focuses on the
facts, mollifies fears, and presents a variety of tools and tactics for consideration. Blending the science of the wild with
entertaining and dramatic storytelling, Shivik’s clear-eyed pragmatism allows him to appeal to both sides of the debate,
while arguing for the possibility of coexistence: between ranchers and environmentalists, wildlife managers and animalwelfare activists, and humans and animals. From the Hardcover edition.

Ecosystems and Human Well-being
Laboratory Manual of Biomathematics is a companion to the textbook An Invitation to Biomathematics. This laboratory
manual expertly aids students who wish to gain a deeper understanding of solving biological issues with computer
programs. It provides hands-on exploration of model development, model validation, and model refinement, enabling
students to truly experience advancements made in biology by mathematical models. Each of the projects offered can be
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used as individual module in traditional biology or mathematics courses such as calculus, ordinary differential equations,
elementary probability, statistics, and genetics. Biological topics include: Ecology, Toxicology, Microbiology, Epidemiology,
Genetics, Biostatistics, Physiology, Cell Biology, and Molecular Biology . Mathematical topics include Discrete and
continuous dynamical systems, difference equations, differential equations, probability distributions, statistics, data
transformation, risk function, statistics, approximate entropy, periodic components, and pulse-detection algorithms. It
includes more than 120 exercises derived from ongoing research studies. This text is designed for courses in mathematical
biology, undergraduate biology majors, as well as general mathematics. The reader is not expected to have any extensive
background in either math or biology. Can be used as a computer lab component of a course in biomathematics or as
homework projects for independent student work Biological topics include: Ecology, Toxicology, Microbiology, Epidemiology,
Genetics, Biostatistics, Physiology, Cell Biology, and Molecular Biology Mathematical topics include: Discrete and continuous
dynamical systems, difference equations, differential equations, probability distributions, statistics, data transformation,
risk function, statistics, approximate entropy, periodic components, and pulse-detection algorithms Includes more than 120
exercises derived from ongoing research studies

Biology for AP ® Courses
Cracking the AP Biology Exam
MATLAB® in bioscience and biotechnology presents an introductory Matlab course oriented towards various collaborative
areas of biotechnology and bioscience. It concentrates on Matlab fundamentals and gives examples of its application to a
wide range of current bioengineering problems in computational biology, molecular biology, bio-kinetics, biomedicine,
bioinformatics, and biotechnology. In the last decade Matlab has been presented to students as the first computer program
they learn. Consequently, many non-programmer students, engineers and scientists have come to regard it as user-friendly
and highly convenient in solving their specific problems. Numerous books are available on programming in Matlab for
engineers in general, irrespective of their specialization, or for those specializing in some specific area, but none have been
designed especially for such a wide, interdisciplinary, and topical area as bioengineering. Thus, in this book, Matlab is
presented with examples and applications to various school-level and advanced bioengineering problems - from growing
populations of microorganisms and population dynamics, reaction kinetics and reagent concentrations, predator-prey
models, mass-transfer and flow problems, to sequence analysis and sequence statistics. This is the first book intended as a
manual introducing biologists and other biotechnology engineers to work with Matlab It is suitable for beginners and
inexperienced users; however, applications of Matlab to advanced problems such as the Monte Carlo method, curve fitting,
and reliable machine diagnostics make the book relevant to university teachers as well The book is different in that it
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assumes a modest mathematical background for the reader and introduces the mathematical or technical concepts with a
somewhat traditional approach; Matlab is then used as a tool for subsequent computer solution

Eco-Evolutionary Dynamics
"Living in Water" is a classroom-based, scientific study of water, aquatic environments, and the plants and animals that live
in water. The lessons in this curriculum integrate basic physical, biological, and earth sciences, and mathematics. The
integration of language arts is also considered essential to its success. These lessons do not require a water monitoring
program or access to an aquatic habitat, although it includes suggested field experiences for students. Several themes run
throughout the curriculum, including control of variables in the design of valid experiments, the usefulness of models in
understanding natural systems, application of knowledge in the design and testing of models, the collection and
manipulation of numerical data, and identification of things using classification based on common characteristics. The
curriculum is divided into six sections: (1) Living in Water: Aquatic Habitats-Freshwater, Estuarine, and Marine; (2) Things
Dissolve in Water; (3) Temperature Changes and Aquatic Habitats; (4) Moving or Staying Put: Maintaining Position within
Aquatic Habitats; (5) Light in Water; and (6) Wrapping It Up: Projects and Programs. Each section presents science content
information as well as student activities. Lessons use various approaches and instructional strategies. (WRM)

White Owl, Barn Owl
This work has been selected by scholars as being culturally important and is part of the knowledge base of civilization as we
know it. This work is in the public domain in the United States of America, and possibly other nations. Within the United
States, you may freely copy and distribute this work, as no entity (individual or corporate) has a copyright on the body of
the work. Scholars believe, and we concur, that this work is important enough to be preserved, reproduced, and made
generally available to the public. To ensure a quality reading experience, this work has been proofread and republished
using a format that seamlessly blends the original graphical elements with text in an easy-to-read typeface. We appreciate
your support of the preservation process, and thank you for being an important part of keeping this knowledge alive and
relevant.

Matlab® in Bioscience and Biotechnology
McDougal Littell Science
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Soon after Anna Pigeon joins the famed wolf study team of Isle Royale National Park in the middle of Lake Superior, the wolf
packs begin to behave in peculiar ways. Giant wolf prints are found, and Anna spies the form of a great wolf from a
surveillance plane. When a female member of the team is savaged, Anna is convinced they are being stalked, and what was
once a beautiful, idyllic refuge becomes a place of unnatural occurrences and danger beyond the ordinary…

Instructors Lab Manual for Biologylabs On-Line
The Wolf's Tooth
Are you interested in using argument-driven inquiry for high school lab instruction but just aren’t sure how to do it? You
aren’t alone. This book will provide you with both the information and instructional materials you need to start using this
method right away. Argument-Driven Inquiry in Biology is a one-stop source of expertise, advice, and investigations. The
book is broken into two basic parts: 1. An introduction to the stages of argument-driven inquiry—from question
identification, data analysis, and argument development and evaluation to double-blind peer review and report revision. 2.
A well-organized series of 27 field-tested labs that cover molecules and organisms, ecosystems, heredity, and biological
evolution. The investigations are designed to be more authentic scientific experiences than traditional laboratory activities.
They give your students an opportunity to design their own methods, develop models, collect and analyze data, generate
arguments, and critique claims and evidence. Because the authors are veteran teachers, they designed Argument-Driven
Inquiry in Biology to be easy to use and aligned with today’s standards. The labs include reproducible student pages and
teacher notes. The investigations will help your students learn the core ideas, crosscutting concepts, and scientific practices
found in the Next Generation Science Standards. In addition, they offer ways for students to develop the disciplinary skills
outlined in the Common Core State Standards. Many of today’s teachers—like you—want to find new ways to engage
students in scientific practices and help students learn more from lab activities. Argument-Driven Inquiry in Biology does all
of this even as it gives students the chance to practice reading, writing, speaking, and using math in the context of science.

Biology 2e
This work has been selected by scholars as being culturally important and is part of the knowledge base of civilization as we
know it. This work is in the public domain in the United States of America, and possibly other nations. Within the United
States, you may freely copy and distribute this work, as no entity (individual or corporate) has a copyright on the body of
the work. Scholars believe, and we concur, that this work is important enough to be preserved, reproduced, and made
generally available to the public. To ensure a quality reading experience, this work has been proofread and republished
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using a format that seamlessly blends the original graphical elements with text in an easy-to-read typeface. We appreciate
your support of the preservation process, and thank you for being an important part of keeping this knowledge alive and
relevant.

Shark Research
The world is a complex place, and this complexity is an obstacle to our attempts to explain, predict, and control it. In Power
and Influence, Richard Corry investigates the assumptions that are built into the reductive method of explanation—the
method whereby we study the components of a complex system in relative isolation and use the information so gained to
explain or predict the behaviour of the complex whole. He investigates the metaphysical presuppositions built into the
reductive method, seeking to ascertain what the world must be like in order that the method could work. Corry argues that
the method assumes the existence of causal powers that manifest causal influence—a relatively unrecognised ontological
category, of which forces are a paradigm example. The success of the reductive method, therefore, is an argument for the
existence of such causal influences. The book goes on to show that adding causal influence to our ontology gives us the
resources to solve some traditional problems in the metaphysics of causal powers, laws of nature, causation, emergence,
and possibly even normative ethics. What results, then, is not just an understanding of the reductive method, but an
integrated metaphysical worldview that is grounded in an ontology of power and influence.
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