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through to current research, the chapters cover both controlled laboratory and comparative crossspecies studies in the natural environment. This approach provides students with complementary
ethological and neurobiological perspectives on cognition. Feature boxes encourage engaged
learning, giving a deeper understanding of topics discussed in the main text. These are supported
by end-of-chapter questions to help check understanding of key theories and concepts.
Online resources include links to sites of interest, further reading, PowerPoint lecture slides and
additional questions, all available at www.cambridge.org/cognition.
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PREFACE

Comparative cognition is a highly interdisciplinary ﬁeld that arose from a synthesis of evolutionary
biology and experimental psychology. In its modern form, researchers from a variety of scientiﬁc
backgrounds (e.g. neuroscience, behavioral ecology, cognitive and developmental psychology)
come together with the common goal of understanding the mechanisms and functions of cognition.
Over the past 10 years, we have taught both undergraduate and graduate courses that covered the
subject matter of comparative cognition, although frequently in a course of another name. Like
many instructors, we put together course material that included scientiﬁc articles, chapters in other
textbooks, and our own writings as an attempt to represent the evolving ﬁeld of comparative
cognition. This was not ideal as the presentation of material from different sources is uneven, and
undergraduate students often have difﬁculty conceptualizing the fundamentals of a discipline
without the framework provided by a solid textbook. We realized that our experience was not
unique when we spoke to colleagues teaching similar courses at other universities.
Our textbook provides an introduction to the ﬁeld of comparative cognition. It begins with an
historical view of the ﬁeld, emphasizing the synergy of different disciplines, both in terms of
theoretical foundations and methodological tools. This lays the groundwork for later chapters in
which controlled laboratory studies are presented alongside comparative studies in the natural
environment. The ﬁrst half of the text covers topics that reﬂect the inﬂuence of behavioral
psychology on comparative cognition. This material, therefore, overlaps with traditional animal
learning texts. The distinguishing feature of our text is an increased emphasis on the evolutionary
function and underlying neural mechanisms of cognition. In addition, issues that are central to
cognitive psychology (e.g. attention, episodic memory, and cognitive maps) are interwoven
throughout these chapters. The second half of the book focuses on what are often described as
‘higher cognitive processes,’ describing recent research on topics such as tool use and causal
reasoning, imitation, and functionally referential communication.
Although different cognitive processes are discussed in separate chapters, the point is continually
made that none of these functions in isolation. Even seemingly simple behaviors, like foraging for
food, depend on an interaction between many cognitive processes. For example, spatial navigation
is required to locate the food and then return to home base, perceptual discrimination is necessary to
distinguish what is a good food source from what is not, emotional memory is used to recall dangers
that were encountered in previous foraging expeditions, and decision making allows animals to
make cost/beneﬁt calculations of the energy output in searching for food versus the energy gained in
food consumption. Foraging may also involve more complex processes such as communication with
conspeciﬁcs about where the food is located, cooperation in hunting prey or retrieving food, as well
as knowledge of social hierarchies (e.g. whether a dominant animal is likely to steal the food).
The text also reﬂects the fundamental importance of cross-species analyses in comparative
cognition research. Each chapter includes descriptions and analyses of scientiﬁc studies conducted
with humans and a variety of non-human animals. (In the interest of succinctness, from hereon we
use the term ‘animal’ to refer to all non-human animals and ‘human’ to refer to Homo sapiens, and
scientiﬁc nomenclature for species’ names will be presented only the ﬁrst time a species is
mentioned.) The relative weighting of material drawn from research using humans versus animals
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(or indeed one animal species versus another) depends on the topic under discussion. For example,
scientiﬁc studies reviewed in the early chapters often include multi-species comparisons because
research that informs these topics (e.g. perception, long-term memory) spans the entire animal
kingdom; in contrast, topics covered in the later chapters are frequently deﬁned by a comparison to
human abilities (e.g. theory of mind). In some cases, we know more about how a speciﬁc cognitive
process operates in certain animals simply because it has been studied more frequently in that
species (e.g. operant conditioning in rats). As research in comparative cognition progresses, both the
function and mechanisms of cognition are being studied in an increasing number of species. Future
editions of this text, therefore, will undoubtedly include an expanded list of cross-species
comparisons.
Comparative cognition research is characterized by an ongoing dialogue between scientists with
different areas of specialization. This component of the ﬁeld is represented in the text by an
integration of material across disciplines. Importantly, each topic includes up-to-date research on
neural mechanisms of cognition and on cognitive development, two of the most fruitful areas of
research that inform and complement comparative cognition research. Because each topic is covered
from different perspectives, the structure of the text emphasizes how complementary empirical
studies lay the groundwork for theoretical positions. Many of the chapters ﬁnish with a description
of ongoing controversies in the ﬁeld, with no apparent ‘conclusion’ to a speciﬁc topic. This is a
reﬂection of the dynamic and productive ﬁeld of comparative cognition: like many scientiﬁc
endeavors, there is always more work to be done. The book is timely in that the ﬁeld is advancing
rapidly; a textbook that presents fundamentals of this discipline will be a foundation for further
scientiﬁc and scholarly investigations.

Using the book
This book is organized in such a way that it may be ﬂexibly adapted to courses with different
program restrictions and pedagogical requirements. One instructor may opt to cover all of the
chapters in a single term, another to divide these by presenting basic (Chapters 2 through 7) and
higher order (Chapters 8 through 13) cognitive processes in separate terms. We adopt the latter
approach in our own teaching and assign Chapter 1 (Introduction to Comparative Cognition) to both
courses. Those interested in using the text (or single text chapters) for upper level undergraduate or
graduate courses can take advantage of information provided in the instructor’s manual. Among
other tools, this on-line resource includes a list of Supplementary Material for each chapter that
presents speciﬁc topics at a more advanced level of pedagogy. For most chapters, this includes at
least one ‘origin of the ﬁeld’ paper, such as an original excerpt from one of Darwin’s or Tinbergen’s
publications. Depending on the chapter topic, the supplementary material could also include a recent
high-impact paper in the ﬁeld. Each entry is accompanied by a short commentary specifying its
importance and pointing out controversies that were stimulated or resolved by the publication. The
section concludes with suggestions for short assignments based on this material.
Finally, the textbook includes a number of features designed to enhance student engagement. Text
boxes within each chapter complement material presented in the main text by outlining extensions
of comparative cognition research. Some of these discuss scientiﬁc discoveries in related disciplines
such as anthropology, computer science, artiﬁcial intelligence, linguistics, or philosophy. Others
present real-world applications of knowledge gained from comparative cognition studies to ﬁelds
such as clinical psychology or environmental studies. Each chapter proﬁles one contemporary
researcher in the ﬁeld of comparative cognition. As interested students (not so long ago!), we often
wondered how scientists began their careers, especially in a ﬁeld like comparative cognition that has
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so many diverse inﬂuences. An overview of these biographies reveals that career and education
paths vary widely, that research interests evolve, and that many different scientiﬁc perspectives
converge in the ﬁeld of comparative cognition. Each chapter also includes a list of 6–10 questions
that cover both factual and theoretical information. Students can use these to gauge their own
understanding of basic and conceptual issues related to the chapter topic. Each chapter concludes
with a Further Reading section, an annotated list of 8–10 selections of supplementary readings.
These include scientiﬁc articles (primarily reviews or ‘classic’ papers in the ﬁeld), book chapters, or
entire books. A description of each entry along with its relevance to the chapter material is provided
such that students and instructors can select the readings based on their own interest and/or the
course curriculum.
Despite teaching comparative cognition courses for close to 15 years, we never cease to be
surprised (and delighted) by the insightful questions and thought-provoking comments of our
students. These were the original source of inspiration for this text, for which we are eternally
grateful. We were fortunate to have supportive Department Heads, Merlin Donald, Vernon Quinsey,
and Richard Beninger, who encouraged and facilitated the writing of this text. In addition, many of
our colleagues generously offered suggestions on individual chapters, including Hans Dringenberg,
Kristen Dunﬁeld, Barrie Frost, Megan Mahoney, Janet Menard, Niko Troje, Kristy vanMarle, and
Ron Weisman, as well as the members of the Infant Cognition Group and Moticog Lab. Ruxandra
Filip and the staff at CUP were invaluable during the ﬁnal stages of text editing.
We are particularly indebted to the collegiality displayed by Francesco Bonadonna and his
research team at the Centre d’Ecologie, Functionelle et Evolutive in Montpellier, France. Along
with Anne Gorgeon, they provided a stimulating environment and ensured that nothing was lost in
translation. We are grateful to a set of international reviewers who provided feedback on earlier
versions of this text, and to the Natural Sciences and Engineering Research Council (NSERC) of
Canada for ongoing research funding.
This text would not have materialized without the unfailing enthusiasm and support of Rodney
Birch and Leslie Farquharson. We also thank Bradley, Darrell, Kermit, Digger, Bobby, Sarah, Abby,
and Sheba who taught us invaluable lessons about animal communication and interspeciﬁc mutualism. Finally, Catia and Lucas opened our eyes to the wonders of the natural world and graciously put
up with an absentee mother on far too many nights and weekends.
This book is dedicated to Patricia Jean Olmstead and to James and Alba Kuhlmeier.
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