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Why study cognition in the wild? Comparative perspectives on cognition
from nonhumans have long been an important avenue for answering
questions about how the mind works, sometimes with animals standing in
as models for different aspects of human thought, and sometimes with a
focus on the diverse cognitive processes of different species. Yet, research
in comparative cognition has to date overwhelmingly involved inquiry
based in laboratories. While such captive contexts can allow for the control
needed to tease apart the mechanisms underlying behavior, they are also
limited in several crucial ways. In particular, understanding cognition re-
quires examining how it works in the real world — which can be messy,
complex, and confusing. While cognition may be challenging to study in
natural contexts, such data are crucial to fully understand the breadth and
depth of nonhuman thought and how it contributes to real-world behavior.
Situating cognition in the wild — the context in which it evolved — is
therefore necessary to understand the function of these traits.

Given the value of studying cognition in the wild for addressing funda-
mental questions about how cognition works in the real world as well as its
evolved function, why has it historically been rare compared with captive
studies? This is perhaps easy to answer: studies of cognition in the wild can
be extremely challenging to carry out [1-3]! Experimental manipulations,
generally seen as a crucial technique to infer underlying cognitive me-
chanisms, are challenging in wild populations and have generally taken the
backseat to observations of animals’ natural behavior. Some methods
commonly used in captive studies of animal cognition — such as testing
individuals without interference from their group, introducing novel ap-
paratuses, or providing food treats — are difficult to implement with many
wild populations. Collecting field experimental data may also be arduously
slow in terms of waiting for the appropriate spatial constellation of free-
ranging individuals or the necessary social or ecological context to occur.
Relevant behavioral contexts, such as encounters with predators, may occur
only rarely, and thus care must be taken not to artificially elevate encounter
rates, such that long periods in-between experiments may be needed. Fi-
nally, experimental manipulations may have complex ethical implications
that must be considered, as they can impact the animals’ behavior in un-
expected ways.

Yet, despite the challenges for studying cognition in the wild, one of the
main messages of this issue is that the study of wild cognition has emerged
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as a robust and dynamic field where scientists around the globe are tackling
how animals think in natural contexts. Our special issue brings together
research using diverse approaches to gain new leverage on cognition in the
wild. Papers throughout the special issue focus especially on varieties of
field experiments [4-23], including vocal playbacks to study the mechan-
isms underpinning call production or to simulate social interactions, fora-
ging tests to assess navigational prowess and decision-making preferences,
and interactive methods introducing novel objects or apparatuses to test
tool use or cooperation. In many cases, this work is advanced by the ap-
plications of new technologies that facilitate novel forms of data collection,
such as camera traps to study unhabituated animals, radio-frequency
identification tags to identify individuals, biologging to measure aspects of
the individual or their environment, and GPS to track movements
[16,17,20,24]. These new approaches have allowed scientists access to the
minds of animal populations that are difficult to study and rare in captivity,
and provided insight into complex phenomena such as group social dy-
namics, predator-prey interactions, and large-scale migrations that are es-
sential aspects of animals’ lives but not particularly tractable in laboratory
contexts.

Yet, ficld experiments are not the only path into animal minds. Other re-
views in our issue explore how captive experiments and wild observations
can complement, supplement, or refine field-based cognitive experiments.
For example, studies of captive or semi-free-ranging animals allow for
greater control and can inform experiments conducted in the wild, as well
as assess cognitive skills that may be difficult to parse in natural environ-
ments [13,22,23,25-29]. Similarly, wild observations can provide the critical
context to inform our understanding of when and how these skills are
actually used across different socioecological environments [6,9,11,12,
14,19,25,29-33]. Finally, several papers highlight the translational value of
cross-talk between the lab and the field [15,22,23,28,29] —including
bringing wild-caught individuals into controlled laboratory contexts and
then releasing them back to the wild [5]. This kind of trans-methodological
dialog has the potential to address big questions in comparative cognition
using all the tools currently available in a more holistic fashion.

Across these different approaches to studying cognition in the wild, our
issue reveals a great breadth of current work. One of the most important
aspects of this breadth is the diversity of different animal species under
study. For example, our issue includes papers that focus on a wide variety
of animals, including primates [6,7,9,10,13,14,20,22,23,27,28,30-33],
elephants [25], carnivores [18,22,29], rodents [12], birds [11,15,16,19,
21,22,26,34], reptiles [17], and fish [5]. While some of these species are
extremely well-studied from a cognitive perspective, especially primates
and corvids, this increasing breadth of species highlights the value of a
broad comparative approach to understanding animals with variation in
their social systems, foraging niches, and life histories. Along these lines,
several papers further tackle conceptual problems that span wide taxo-
nomic groups [4,8,11,16,17] to gain traction on a particular cognitive
problem.

The breadth of current research on cognition in the wild further extends to
diversity in the cognitive phenomenon under investigation. Both tradi-
tional methods and technological advances in techniques have allowed for
an explosion of work examining different domains of cognition, including
vocal and gestural communication [6,9-11,14], theory of mind and social
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knowledge [6,10,13,25,28,32], cooperation and prosoci-
ality [5,8,10,22,23,25,29,32], social and cultural learning
[5,7-10,14,20,21,26,30,31,33], spatial memory and navi-
gation [5,12,14-17,21,27], numerical cognition [17,25],
tool use [7,19,30,33], foraging decisions [4,5,12,28,31,34],
and flexible problem-solving [4,18,21,22,25,34]. This
shows that the full span of research questions commonly
addressed in laboratories has now been successfully
tackled in more challenging field settings as well.

Work in our issue also reveals these new data have been
harnessed to inform and expand our understanding of the
evolution of complex cognitive and behavioral traits. This
includes new theoretical frameworks for linking natural
history, cognition, and behavior. For example, several pa-
pers highlight how important knowledge is, of not just an
animal’s cognition, but also of their socioecological niche
and the behavioral consequences of cognition in natural
contexts [6-9,11,12,14,17-19,26,27,30,32,33]. Work further
explores the importance of cross-species comparisons as-
sessing commonalities or differences across species to un-
derstand the functions of cognition [5,12,22,28,23]. Finally,
within-species comparisons focused on ontogenetic ex-
perience and change [5,9,22,31], as well as individual var-
iation and the processes of natural selection within a
population [8,11,16,21], address the development and
evolution of these cognitive traits.

Finally, our issue highlights the applications of cognitive
data to pressing issues in conservation and human-a-
nimal conflict. This includes how studies of the cogni-
tion of endangered species may be harnessed to develop
new conservation strategies [19,25,26] as well to inform
interactions between humans and animals that may be
viewed as a nuisance or even dangerous to human po-
pulations [4,18,25,34]. These scientific advances are al-
lowing us access like never before to species that are rare
or absent in captive contexts, including highly en-
dangered species, and we hope this trend will continue.
Once wild animal populations are lost, we will lose the
ability to answer these important questions — and new
insights into animal thought are often a key tool for
motivating conservation of the natural world.

In conclusion, studying cognition in the wild is chal-
lenging, yet successfully tackling these challenges pro-
vides rich rewards for understanding the mechanisms
supporting real-world behavior and the function of dif-
ferent cognitive skills. It is therefore vital that we con-
tinue to address these challenges and generate data that
are crucial to a full understanding of animal thought
processes. This issue highlights the remarkable progress
in this field in recent years, spanning diverse taxa and
domains of cognition. We look forward to the metho-
dological and theoretical innovations that will grow from
this progress, and will continue to offer new and exciting
insights into animal cognition in the decades to come.
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