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Abstract

Dogs have a special place in human history as the first domesticated species and play important
roles in many cultures around the world. However, their role in scientific studies has been
relatively recent. With a few notable exceptions (e.g., Darwin, Pavlov, Scott, and Fuller),
domestic dogs were not commonly the subject of rigorous scientific investigation of behavior
until the late 1990s. While the number of canine science studies has increased dramatically over
the last 20 years, most research groups are limited in the inferences they can draw due to the
relatively small sample sizes used, along with the exceptional diversity observed in dogs (e.g.,
breed, geographic location, experience). To this end, we introduce the ManyDogs Project, an
international consortium of researchers interested in taking a big team science approach to
understanding canine behavioral science. We begin by discussing why studying dogs provides
valuable insights into behavior and cognition, evolutionary processes, human health, and
applications for animal welfare. We then highlight other big team science projects that have
previously been conducted in canine science and emphasize the benefits of our approach.
Finally, we introduce the ManyDogs Project and our mission: (1) replicating important findings,
(2) investigating moderators that need a large sample size such as breed differences, (3) reaching
methodological consensus, (4) investigating cross-cultural differences, and finally (5) setting a
standard for replication studies in general. In doing so, we hope to address previous limitations in
individual lab studies and previous big team science frameworks to deepen our understanding of

canine behavior and cognition.
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Introduction

When asked to think back to one’s last interaction with a dog, each of us would likely
describe something different. Some might imagine an intent border collie herding its charges
through a pasture, others will recount their friend’s lap dog begging for treats, others again recall
a feisty dachshund hunting in the forest. A hallmark of domestic dogs (Canis familiaris) is the
extraordinary range of variation they exhibit, not just in size, shape, and color, but particularly in
behavior and disposition. And this behavior offers a window into their cognition, how they
process information in their environment. From selecting service dogs to training pet dogs,
measuring behavior and cognition is vital to understanding dogs and their relationships with
people.

From a scientific perspective, the variation observed in dogs makes them an ideal and
unique study system for behavior and cognition that provides exciting opportunities as well as
frustrating challenges. Centuries of selective breeding have resulted in hundreds of different dog
breeds, many of which were selected for particular behavioral traits and their ability to carry out
specific tasks (for a review see Serpell & Duffy, 2014). Despite this selection process, and our
intuitive impression that dog breeds differ in their behavioral traits and cognitive abilities, the
scientific evidence for such differences is limited, and many questions remain about the
connection between breed and behavior (Mehrkam & Wynne, 2014; Morrill et al., 2022;
Svartberg, 2005). Moreover, across cultures, there is massive variation in both the human
environment in which dogs live and in the ways and the extent to which people interact with
dogs (Serpell, 2017). How individuals in different societies perceive the value and role of dogs
also shapes dogs’ behavior (Wan et al., 2009) and results in additional variation, leading to

critical questions about the role of the social environment on dog behavior and cognition.
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As a result, dogs are uniquely positioned to help us answer questions about the evolution
of behavior and cognition, as well as the influence of the environment on behavior. Yet several
practical challenges impede our ability to address these questions appropriately. Most of the
challenges stem from the relatively small sample sizes that individual research groups can
collect—typically fewer than 100 subjects—coupled with the enormous variation observed
across dogs (e.g., Bensky et al., 2013). Therefore, sampling variability may result in different
outcomes when drawing from relatively small samples, which may lead to mixed results across
studies. For instance, Brady et al., (2018) found that owner perceptions of their dogs’ impulsivity
matched their behavioral measures, which suggests they are relatively accurate. Using larger
sample sizes, however, Mongillo et al., (2019) and Stevens et al., (2022) did not find a
relationship between owner perceptions and behavioral measures of impulsivity.

Mixed results found across different studies could also stem from the use of different
methods or other moderators such as dogs’ training histories (Marshall-Pescini et al., 2008, 2009;
Osthaus et al., 2005; Silver et al., 2021), breed (Gnanadesikan et al., 2020; Horschler et al.,
2019), or cultural differences across study samples (Stevens et al., 2022; Wan et al., 2009). As a
result, even if an individual lab is able to test several hundred dogs in a pre-registered study with
the video-recordings of all tests publicly available (Lonardo et al., 2021), some of the above-
mentioned issues remain.

The problem of subsequent studies failing to replicate previous research is not unique to
canine science (Camerer et al., 2018; Errington et al., 2014; Open Science Collaboration, 2015).
A number of solutions have been proposed, including pre-registration of studies, publicly posting
data and analyses, and considering alternatives to null-hypothesis significance testing (Asendorpf

et al., 2013; Wagenmakers, 2007). In particular, big team science approaches have been initiated
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to address issues of replicability by bringing together multiple labs across the world to use the
same methods and aggregate their data (Forscher et al., 2022). Here we introduce the ManyDogs
Project (referred to throughout as ManyDogs), a big team science approach to not only help
address replicability problems but also to provide opportunities to answer questions that cannot
be easily addressed in single laboratories. ManyDogs is a large-scale, multi-lab collaboration
akin to those used with infants (Frank et al., 2017; The ManyBabies Consortium, 2020),
nonhuman primates (Many Primates et al., 2019), and avian species (ManyBirds; Lambert et al.,
2022).

Assembling experts in canine behavior and cognition allows for the development of
methodological best practices, which we extend by formalizing and promoting open science
practices to improve replicability. Further, combining data across many labs not only provides
the sample sizes large enough to overcome the sampling variability problem, but it also allows
researchers to investigate questions that are unanswerable with smaller samples, notably how
variation in breed or cultural differences may impact results. In short, the following big team
science approach provides a unique opportunity to utilize canine expertise and large sample sizes
to advance the field of canine behavioral science. The big team science approach is not intended
to replace single lab studies but to complement them, since collaboration and creative minds in
small groups are needed to advance research. With ManyDogs—an ongoing effort that leverages
an international collaborative network of researchers aligning their efforts toward common
goals—we can solve problems inherent to single-lab studies and help converge on answers to
complex questions.

To be clear, big team approaches cannot solve all the replication issues facing behavioral

science. Big team science does not inherently improve statistical, registration, or reporting
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practices, though individual teams may engage those practices. In fact, there can be drawbacks to
this approach. Though often larger sample sizes can help generate stronger inferences, this is not
always the case. Very large sample sizes coupled with null-hypothesis testing can result in false
positives, where small differences across variables (resulting from sampling error) result in
‘statistically significant differences’ at large sample sizes (Armstrong, 2019). Despite this
possibility, the sample sizes feasible for our ManyDogs project are likely in the hundreds rather
than thousands, reducing the chances of these false positives. Large sample sizes can also result
in ethical concerns associated with unnecessary animal testing. Given the voluntary nature of
ManyDogs participation, this is less of a concern for our project. Moreover, the benefits of larger
sample sizes, such as the ability to include phylogenetic statistical methods to examine breed
differences, are incredibly helpful for novel tests of canine behavior and cognition.

To introduce ManyDogs, we first review the question “why dogs?” Namely, we discuss
the extent to which dogs, as a study system, can (1) yield insights into the evolutionary origins of
various cognitive abilities, (2) advance our understanding of genetic and environmental impacts
on human health, (3) inform theories regarding social cognition, and, (4) increase canine and
human welfare by improving our understanding of the behavioral and cognitive traits that
underlie dogs’ unique bond with humans and by enhancing our dog training protocols for
working roles. We then review recent big team science initiatives in both canine science and
other subfields of psychology. Finally, we explore how the big team science framework might
best be applied to canine research and how ManyDogs can enhance our understanding of canine

cognition and behavior.



Why Dogs?

Studying dogs has practical and applied implications given the many roles that dogs fill
in our societies (for an overview of the natural history of dogs see Miklési, 2018). The domestic
dog is also very interesting from a basic science point of view and, over the last two decades, has
become an especially important species in the field of comparative psychology (Morell, 2009).
Although dog research has a long history, with the studies of Darwin, Lubbock, and Pavlov as
famous historical examples, cognitive and behavioral studies with dogs only became
commonplace after the 1990s (for a historical review see Feuerbacher & Wynne, 2011). The
canine research that has unfolded since this time has demonstrated that dogs are an ideal study
system not only for cognitive and behavioral research, but also for evolutionary, health, and

applied questions (Horowitz, 2014; Kaminski & Marshall-Pescini, 2014; Miklosi, 2015).

Evolutionary origins of cognition and behavior

Dogs are uniquely positioned to offer insights about evolutionary processes. Evidence
from the paleo archaeological record suggests that dogs were the first animals to be domesticated
by Pleistocene-era humans (Homo sapiens), and were domesticated from an ancestral wolf (also
the ancestor of modern wolves) between 14,000-40,000 years ago (Clutton-Brock, 2016;
Germonpre et al., 2012; Perri et al., 2021; Thalmann et al., 2013).

Several authors hypothesize that, along with numerous changes in size and appearance,
domestication has had particularly important effects on dog social behavior and cognition,
altering the extent to which dogs accept and interact with humans as cooperative partners.
Although the specific cognitive and behavioral changes that occurred during dogs’ domestication

continue to be debated (Hare & Tomasello, 2005; Lazzaroni et al., 2020; Udell et al., 2010),
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along with multiple theories about the nature of the selection process leading to domestication
(Coppinger & Coppinger, 2002; Serpell, 2021), investigating both the process of domestication,
and the nature of the behavioral and cognitive changes it produces, can provide powerful insights
about the mechanisms of cognitive and behavioral evolution.

Notably, some researchers have proposed that the process of domestication in dogs
resulted in convergent evolution with humans, with selection favoring social skills for
cooperation in dogs that were also important in the evolution of our species (Hare & Tomasello,
2005; MacLean et al., 2017; Topal et al., 2009). Indeed, some provocative hypotheses suggest
that selection for “friendliness” may be a driving force in the physical and cognitive changes
seen in domestication (Trut, 1999) and that recent human evolution can perhaps be characterized
as “self-domestication,” a similar, but self-imposed, selective pressure for prosocial behavior
resulting in species-wide “friendliness” (Hare, 2017; Wrangham, 2019). A better understanding
of dog domestication has potential to illuminate important transitions in the evolution of our own
species (but see Range & Marshall-Pescini, 2022).

Soon after dogs were domesticated, humans learned to domesticate other animals and
crops (Larson & Bradley, 2014), which in turn altered the social structure of settlements and
trade. As globalization made various forms of hunting, farming, and other activities more
specialized, dogs too, were bred for specific traits and behaviors to enhance their working ability
(Parker et al., 2017). More recently, the formation of modern dog breeds for both function and
appearance has involved major population bottlenecks, with new breeds often created from a
small number of founding individuals and relying on closed breeding pools, giving rise to
genetically differentiated subpopulations that are characterized by dramatic phenotypic diversity

(vonHoldt et al., 2010). Among mammals, modern dogs are commonly recognized as the most
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phenotypically diverse species (Ostrander et al., 2019; Vila et al., 1999), with remarkable
intraspecific variation in size, physical appearance, behavior, disease risk, and lifespan.

This genetic diversity (further described below) has been used profitably as a model for
understanding the evolution and genetic bases of complex traits in many arenas. Chiefly, genetic
polymorphisms associated with breed differences in cognitive processes, including inhibitory
control, communication, memory, and physical reasoning are starting to be identified, and are
further reflected in neuroanatomical variation across breeds (Gnanadesikan et al., 2020; Hecht et
al., 2019). Tracing canine lineages via modern breed genetics can, in some instances, also be a
useful proxy for investigating historic human population movements and associated cultural
variation (Barrios et al., 2022; Bergstrom et al., 2020; Perri et al., 2021). However, fully
leveraging modern dog breed diversity as one of the most significant “real-time” multi-purpose
evolutionary genetics experiments relies on overcoming the limitations of small sample sizes;

coordinated data sharing efforts such as ManyDogs can help to achieve this goal.

Genetic and environmental impacts on health

In recent decades, scientists have developed a new appreciation for the unique features
of dogs that confer advantages in preclinical and translational health research (Bddizs et al.,
2020; Hoffman et al., 2018; Mazzatenta et al., 2017; Rowell et al., 2011). Compared to inbred
strains of laboratory organisms, the genetic and phenotypic variation among dogs provides
unparalleled opportunities for understanding the biological bases of complex traits. Additionally,
unlike laboratory animals, companion dogs develop and age in the same environments as
humans, have access to sophisticated health care, and like their human caretakers, engage in
highly variable lifestyles (Kaeberlein et al., 2016). These factors make dogs a much more

realistic model for many aspects of human health than traditional model organisms.
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Our emerging understanding of genetic diversity in dogs (Ostrander et al., 2019) has had
important implications for varied areas of medical research. For example, dog breeds vary
substantially in their risk for specific diseases, which has facilitated the discovery of genetic
variants contributing to cancer, epilepsy, thyroid, and autoimmune diseases, to name a few
(Sutter & Ostrander, 2004). Dogs have also proven to be a valuable model for studies of human
mental health, including obsessive compulsive disorder (Dodman et al., 2010), attention deficit
hyperactivity disorder (Sulkama et al., 2021), and Williams-Beuren syndrome (VonHoldt et al.,
2017). Lastly, dogs have recently become an important model in studies of aging (Ruple et al.,
2021) and recent work has proposed dogs as a model species for studying the effect of aging on
sleep and cognition (Bddizs et al., 2020). Regarding cognition, dogs are susceptible to dementia
which mimic core features of Alzheimer’s disease (Head, 2013). The further development of dog
models of Alzheimer’s disease will require well-validated measures to identify cognitive
impairments in aging dogs and to assess the functional consequences of treatments and
interventions.

Whereas most medical research to date has focused on a limited number of breeds
(Youssef et al., 2016), future work should recruit and test large and diverse samples to
characterize normative patterns of cognitive aging and to identify potential risk factors for
dementia (Bray, Raichlen, et al., 2022; Bray, Zheng, et al., 2022). These endeavors will benefit

greatly from the research infrastructure we envision for ManyDogs.

Social-cognitive processes

Arguably, one of the most interesting outcomes of the domestication process is that the
human physical and social environment has become dogs’ new ecological niche, with dogs

interacting with humans as social partners (Mikl6si & Kubinyi, 2016). As a result, in the last two
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decades, the publication rate for research on dog cognition and behavior has accelerated faster
than of cognitive and behavioral sciences in general, and among the research topics addressed
with dogs, social-cognitive processes have been a focus of the majority of papers (Aria et al.,
2021). In contrast to non-human primates, dogs exhibit sensitivity to human social cues (e.g.,
using human pointing gestures to find hidden food; Krause et al., 2018; McCreary et al., 2022;
Miklési et al., 1998), leading researchers to propose that dogs’ social-cognitive abilities were
strongly shaped by domestication. As noted above, some researchers extended these proposals by
hypothesizing that aspects of the social-cognitive abilities of dogs may show convergent
evolution with those of humans, making them uniquely “human-like” (e.g., Hare et al., 2002;
Hare & Tomasello, 2005; Topal et al., 2009). For recent reviews on hypotheses regarding
domestication of dogs and comparisons with wolves, see Kubinyi et al., (2022) and Range &
Marshall-Pescini (2022).

In the process of testing this “domestication hypothesis”, the value of dogs as a unique
study system for fundamental questions regarding social cognition became clear. Some studies
addressed questions about the origins and nature of dogs’ social cognitive abilities at a more
ultimate, phylogenetic level, by comparing dogs with identically raised wolves on a variety of
tasks, ranging from point-following to social referencing to humans during “impossible tasks”
(e.g., Lampe et al., 2017; Lazzaroni et al., 2020; Marshall-Pescini et al., 2017; Miklési et al.,
2003; Range & Marshall-Pescini, 2022; Viranyi et al., 2008). Relatedly, other studies have
leveraged our knowledge of the dog genome to elucidate the genetic basis of behavioral and
cognitive traits (e.g., MacLean et al., 2019; Morrill et al., 2022; VonHoldt et al., 2017),
particularly the aspects of social cognition that are under genetic control in this species (e.g.,

Bray et al., 2021). Studies have also addressed more proximate causes of social cognitive
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abilities, focusing on the role of ontogenetic experiences such as rearing environment and
training on social-cognitive development, both of which can be well-documented and, to some
extent, easily manipulated in dogs (e.g., Lazarowski & Dorman, 2015; Wynne et al., 2008). Dogs
are also particularly amenable to completing cognitive tasks for fMRI, while awake and non-
sedated (e.g., Berns et al., 2012; Bunford et al., 2017; Karl et al., 2020). There is a developing
body of research in canine cognitive neuroscience, leading to the examination of the neural
processes underlying dog cognition (e.g., Berns et al., 2012; Bunford et al., 2017; Huber &
Lamm, 2017; Karl et al., 2020; Thompkins et al., 2016).

Though dogs have provided a means of examining social cognitive processes from an
evolutionary, phylogenetic, and developmental perspective, many questions remain. For
example, there is still a need to disentangle the cognitive processes underlying dogs’ ability to
selectively imitate (Huber et al., 2020; Range et al., 2007), to use informants’ past accuracy
(Pelgrim et al., 2021) or knowledge (Catala et al., 2017; Maginnity & Grace, 2014) when
choosing between information sources, and to take informants’ perspective (Lonardo et al.,
2021). These are all highly contentious issues, with controversial viewpoints ranging from low to
high-level cognitive explanations (Huber, 2016; Udell & Wynne, 2011; Wynne, 2016). But
importantly, these existing studies often also have ambiguous or contradictory results, partly due
to small sample sizes, (hidden) lab differences, dogs with varying breed and training history,
different experimental protocols (e.g., the dog owner inside or outside the testing room), and
cultural differences in methods of rearing and training the subjects. Thus, to fully leverage the
study of dogs to further enhance our understanding of the ultimate and proximate causes of

social cognition, we will require multi-lab collaboration and communication.
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Best practices for training that enhance canine and human welfare

Canine science is also an applied science with practical implications; dogs are prevalent
in many facets of modern human life, filling myriad societal roles that range from
companionship (e.g., pet dogs) to detection and protection (e.g., conservation, search-and-rescue,
and police dogs) to assistance work (e.g., guide and service dogs). Scientific studies of canine
behavior and cognition can facilitate these roles and relationships by informing the approach of
professional handlers, trainers, and breeders. In turn, applied research has started to give insight
into typical dog development, such as the normal range and developmental trajectory of
behavioral traits, using large-scale owner questionnaires (e.g., Serpell & Hsu, 2001) and
behavioral evaluations (e.g., Bray, Gruen, et al., 2021; Serpell et al., 2016; Svartberg, 2005).

Such applied projects within canine science have often aimed to study cognition and
behavior in relation to improving the training and breeding of working dogs, to reduce the
frequency of ‘failure’ in training programs, and improve the matching of individual dogs to
specific jobs (Bergen-Cico et al., 2018; MacLean & Hare, 2018). At research centers (e.g.,
Canine Performance Sciences at Auburn University, the Penn Vet Working Dog Center) and
individual laboratories, studies examine training protocols (e.g., for scent detection training, see
Hall et al., 2021) as well as the cognitive, behavioral, environmental, and genetic factors that
contribute to working dog outcomes (e.g., Bray, Otto, et al., 2021; Lazarowski et al., 2021).

Further, organizations such as Guide Dogs for the Blind, Guide Dogs UK, The Seeing

Eve, Canine Companions, Healing Companions, and Intermountain Therapy Animals have

partnered with academic researchers in order to systematically study questions related to canine
behavior within their respective populations and to improve the success rate of their dogs within

their training programs (e.g., Bergen-Cico et al., 2018; Bray et al., 2019; Friesen, 2009, p. 1995;
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MacLean & Hare, 2018; Pfaffenberger et al., 1976; Serpell et al., 2016; Vaterlaws-Whiteside &
Hartmann, 2017; Walther et al., 2017). Recent studies have focused on cognitive tasks such as
being able to successfully use information given by a human in a social context and reciprocate
human social gaze at a very young age (Bray, Gnanadesikan, et al., 2021; Vaterlaws-Whiteside
& Hartmann, 2017). One organization, Canine Companions, has even evaluated the use of
neuroimaging techniques to predict future working success (Berns et al., 2017). By generating
evidence-based recommendations, canine research is providing working dog trainers and
breeders with tools to improve outcomes while prioritizing the welfare of the animals involved
(Cobb et al., 2021; MacLean et al., 2021).

Canine science is similarly important for companion dogs, as behavioral challenges are one
of the most significant reasons for their relinquishment to shelters (Diesel et al., 2010; Kwan &
Bain, 2013). Several applied projects in pet dogs promote ethical re-homing and breeding

practices. For example, The Functional Dog Collaborative, American Society for the Prevention

of Cruelty to Animals, Dogs Trust, and Good Dog aim to unite and connect breeders, adopters,

shelters, and welfare professionals to facilitate successful homing of pet dogs. To achieve these
goals, these projects study behaviors like resource guarding (Mohan-Gibbons et al., 2012), as
well as health-related factors including veterinary care, genetic inheritance, and aging.

The existence and success of these projects demonstrate the benefits and feasibility of
applying canine research methods to address real-world problems. However, current applied
collaborations are almost exclusively confined to single organizations and populations,
precluding wide-ranging comparisons. In contrast, a project like ManyDogs has the potential to
address a strong need in the field; namely, to provide the framework and infrastructure necessary

to develop and apply methodological best practices in a standardized way across academic
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research groups as well as non-profit organizations. Ultimately, such a strategy will enable direct
comparisons across different breeds, populations, and working roles. It will also allow for
conclusions to be drawn that are relevant to smaller groups and organizations that do not have

the resources or sample sizes necessary to address these questions on their own.

Big Team Science

Although it is unique in its approach, it is important to highlight that ManyDogs does not
represent the first or only example of big team science in the field of canine science. Over the
last 20 years, at least nine academically affiliated, large-scale canine behavior and cognition
projects have been initiated. These large canine science projects have covered a variety of topics
and can best be categorized into two types of team structure. Some large projects are led by a
few principal investigators (and, in some cases, an advisory board). Members typically include
researchers with varying expertise; for example, one member may design behavioral measures
while another analyzes DNA samples. Critically, these projects do not involve multiple labs or
research groups running the same experimental protocols and submitting data to a large, shared
dataset; however, data collected are typically available for subsequent studies. These projects
have often focused on integrating behavior, health, and genomic data from the same individuals
and taken a longitudinal perspective. They often incorporate data collected from non-academic
members of the community, such as dog owners, with biological analysis done in the
researchers’ lab. Examples of projects with this type of organizational scheme include Darwin’s

Ark (Morrill et al., 2022), the Dog Aging Project (Creevy et al., 2022), the Senior Family Dog

Project, GenerationPup (Murray et al., 2021), and the Golden Retriever Lifetime Study (Guy et

al., 2015).
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Other projects have focused on large scale data collection exclusively via community
(“citizen”) science. These projects are led by a few principal investigators, again perhaps with an
advisory board, but the projects center around data that are collected outside of a lab setting,
submitted from non-academic members of the larger community via video or survey responses.
Examples of these projects include the Canine Behavior and Research Questionnaire (C-BARQ),
which was designed to evaluate dog behavioral problems and trainability via a survey asking
owners about dogs’ behaviors (Duffy & Serpell, 2012; Hsu & Serpell, 2003; Serpell & Hsu,
2001) and Dognition, an effort to develop a large-scale citizen science platform for dog cognition
(Stewart et al., 2015). Large citizen science projects like these help to engage the community and
provide large, diverse samples that support a broader range of statistical analyses and increase
statistical power (Arden et al., 2016; Olsen, 2018).

Until now, a third type of organizational scheme has not been used in canine science, the
‘ManyX’ project. ManyX projects consist of a consortium of independent researchers, each with
their own facilities. These big team science collaborations provide a formalized infrastructure for
multiple researchers and institutions to contribute to and collect data for shared research
questions, fostering continuing collaboration as novel research questions and projects are
proposed. ManyX projects are unique in that any researcher with appropriate resources can join
and contribute data, and unlike other big team science frameworks, there is not a fixed,
predetermined group of principal investigators.

Data collection for ManyX projects is conducted across multiple research sites, each
following the same methodological protocol. As one of the first, ManyBabies (Frank et al., 2017)
has explored topics of both theoretical and methodological interest (e.g., exploring both infant-

directed speech and sources of variability induced by testing procedure and cultural influences
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(ManyBabies Consortium, 2020). ManyX projects with nonhuman animal species have
facilitated phylogenetic comparisons and countered the challenge of small sample sizes. As an
example, ManyPrimates has examined 176 primates from 12 species (ManyPrimates et al.,
2019), and the recently formed ManyBirds has already considered more than 71 avian species
(Lambert et al., 2022). Two other consortia focused on animal cognition have recently been
developed, ManyGoats and ManyFishes. While there are numerous benefits to using the ManyX
framework to investigate big team science questions, it is important to highlight that various
challenges do exist (Byers-Heinlein et al., 2020; Coles et al., 2022; Forscher et al., 2022).
Regardless, there is consensus across ManyX projects that if challenges can be mitigated and
barriers can be managed, the benefits of these projects have enormous potential (Forscher et al.,
2022). Thus, using the ManyX model, we have created and developed the consortium,
ManyDogs, to address key theoretical, practical, and applied research questions in canine

science.

ManyDogs Project

ManyDogs is a canine science-focused research consortium that supports the
collaborative exploration of shared research questions by creating clear lines of communication
among collaborators and promoting the use of open science tools (e.g., pre-registration, open-
access publishing, and publicly available data). The consortium fosters an environment which
encourages participation across geographic location, career stage, and discipline, employs

inclusive authorship practices, and develops easily implementable and affordable methodologies.
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The impetus for ManyDogs initially emerged from discussions at a small canine
cognition workshop in 2018, building on the desire to collaborate and share expertise across
research groups. ManyDogs was founded with five broad scientific aims.

1. Attempt to replicate important studies, especially those with mixed evidence in the
literature.

2. Investigate moderators that require large sample sizes (e.g., breed, individual differences,
role of training). With each lab contributing a relatively small sample size, this spreads
the data collection burden across groups while enabling studies larger than those typically
published in canine science.

3. Develop consensus on methodological best practices, both through the process of
methods development and standardization for each study and through analyses and
reflections on variation among labs, particularly in cases where results are inconsistent
across labs.

4. Investigate cultural differences. To date, most individual empirical papers on dog
behavior and cognition have been conducted considering dogs from only a single cultural
background. However, there are considerable cultural differences in attitudes towards
dogs—nboth within and across countries (Ellingsen et al., 2010; Li et al., 2017; Wan et al.,
2009)—and anecdotally, methods of rearing and training also vary widely. How this
variation affects dog cognition and behavior, or their measurement, is largely unknown
(for a notable exception, see Wan et al., 2009).

5. Set the bar for replicability of studies. As serious as the replication crisis is, we also
should not expect real effects to always replicate—both for statistical reasons and for

methodological ones (Farrar et al., 2020). ManyDogs will thus shed light on patterns of


https://www.zotero.org/google-docs/?BsK3Zc
https://www.zotero.org/google-docs/?BsK3Zc
https://www.zotero.org/google-docs/?tahCox
https://www.zotero.org/google-docs/?HjkP8l

21

replicability across labs. To increase transparency and reproducibility in our research,

ManyDogs incorporates core tenants of the STRANGE Framework (Social background;

Trappability and self-selection; Rearing history; Acclimation and habituation; Natural

changes in responsiveness; Genetic make-up; and Experience), designed to identify

sampling biases and to improve reporting standards in animal behavior research (Webster

& Rutz, 2020).

Since the inception of ManyDogs, the consortium has developed a Leadership Team
consisting of elected co-directors and assistant directors that oversee the consortium’s
functioning and development. This includes administrative goals such as developing project
infrastructure, securing funding, and community building across canine professionals in diverse
fields. The high-level purpose of ManyDogs is to promote open science and address replicability
through single-protocol empirical studies that are carried out simultaneously across multiple
research sites around the world. Neither the topics nor methods of these studies are determined
by ManyDogs governing board, rather through a democratic proposal selection process including
the consortium as a whole. Once a project proposal is taken up for study development, a small
group of researchers oversees the design and implementation across research sites, making
decisions guided by the framework of ManyDogs but independent of the consortium’s

Leadership Team. We describe our first, democratically selected study below.

ManyDogs 1

The first study conducted by the ManyDogs, ManyDogs 1 (ManyDogs Project et al.,
2021), evaluates domestic dogs’ understanding of a common human gesture, the point (for a
review see McCreary et al., 2022). It demonstrates feasibility of big team science in canine

science and of the ManyDogs consortium’s ability to address our five aims. To achieve Aim 1’s
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goal of replicating important studies, we selected a seminal research question with mixed results
reported in the literature. To directly quantify the impact of key moderators, such as breed
differences in point following behavior, we address Aim 2 by recruiting a sufficiently large and
diverse sample of participating laboratories. We developed a standardized experimental protocol
with initial consensus across select canine cognition groups in North America to address Aim 3.
This was followed by a larger global expansion with additional feedback and refinement to
facilitate Aim 4’s emphasis on understanding cultural differences. To further this aim,
ManyDogs 1 currently includes data collection from collaborators in North America, South
America, and Europe (Figure 1). This geographic diversity already captures some variability in
dog training and rearing practices. Nonetheless, we acknowledge that cultural diversity,
particularly outside of Western countries, is an active area for growth that we will return to
below. Finally, in implementing ManyDogs 1, we fulfill Aim 5, identifying shared values and
practices based on transparency and reproducibility in our research. This has guided our decision
making and project development, including pre-registering our analyses, publishing in open-

access journals, and data transparency.

Figure 1

Map of current distribution of contributors for ManyDogs
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Participation in ManyDogs

As discussed above, one of the key values of ManyDogs is to foster participation at all
career stages. By this metric ManyDogs has been quite successful, including involvement from
individuals of almost all career stages, as highlighted in Figure 2. Furthermore, beyond
involvement in data collection, ManyDogs allows for additional avenues to authorship, in project
areas including, but not limited to, data organization, analysis, and writing, that can
accommodate a variety of individual needs. While ManyDogs has substantial undergraduate
involvement, especially in data collection, there is currently comparatively little undergraduate
representation in contributing to writing. As we continue to develop the consortium, ManyDogs
can continue to improve inclusivity by developing more formal mentorship schemes, for instance

to support and train undergraduate students in scientific writing.
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Figure 2

Bar chart summarizing the distribution of career stages involved in ManyDogs 1 and ManyDogs
Intro (the present publication). Note that involvement in both ManyDogs 1 and ManyDogs Intro
may fluctuate given these projects are on-gong. These values are accurate as of September 2022.
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Taken together, ManyDogs 1 is a successful case study for accomplishing our scientific
aims within a collaborative framework. Throughout this process, we have identified multiple
refinements for future ManyDogs projects. Due to ManyDogs’ origins within an academic
environment, involvement has largely consisted of university affiliated academics (e.g., students,
researchers, educators), pet dogs, and, indirectly, their owners/guardians (Figure 3). While this
large-scale collaboration is no small feat, it is our hope that future ManyDogs studies increase
representation from a larger number of industry, applied, and other professionals. Further, while
the majority of ManyDogs and ManyDogs 1 contributors are based in North America and Europe
(Figure 1), we are currently recruiting additional involvement from other continents such Asia,

South America, and Australia. Similarly, the protocol for ManyDogs 1 was designed for pet and



25

working dogs; however, the majority of the world’s dogs are free-ranging (Lord et al., 2013).
Future studies may be designed for greater flexibility to incorporate free-ranging dogs to better

represent the dog community.

Figure 3

A visual and conceptual representation of who is, and can be, involved in ManyDogs?
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Note. This figure broadly demonstrates those currently involved in ManyDogs (primarily
Academic Professionals, and Dogs and Owners, identified in light blue) while highlighting
additional canine professionals (Industry, in yellow, and Applied Professional in orange, and
likely others in The Future, in dark blue) the consortium aims to involve.

Beyond promoting geographic diversity both within the research team and in the areas in

which research is conducted, a future direction for ManyDogs includes a greater focus on
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inclusion, accessibility, and diversity. Of particular note, in recruiting culturally and
geographically diverse collaborators, we have been faced with issues such as language barriers
when it comes to translating materials and methods. Together, we have been able to translate
ManyDogs 1 materials into seven languages, including Croatian, German, Hungarian, Italian,
Polish, Spanish, and Turkish. However, these challenges highlight the need, in general, for more
accessible technological tools, practices, and spaces.

Finally, we pledge our commitment to supporting historically excluded and currently
marginalized populations within our community. At present, opportunities are currently available
through internship programs (e.g., the NSF-REU program) through our academic contributors
and collaborators and targeted at providing undergraduate students from underrepresented
minority groups with research experience and mentoring. As we continue to develop and grow
the consortium, we are excited about the possibility to establish additional opportunities to
improve and promote accessibility, diversity, and inclusion within ManyDogs, but also, canine
science and ManyX projects.

More generally, as highlighted above, while adopting a big team ManyX model provides
many benefits, it is also accompanied by unique challenges. The first of these is the increased
administrative load required to organize collaborator contributions, set project milestones, and
track progress for sub-projects while steering the consortium as a whole. Second, securing
funding for big team science projects is difficult, as many traditional funding sources (i.e.,
government granting agencies, foundations, and educational institutions) do not recognize
distributed networks of scientists as eligible recipients. Specialized funding opportunities for big
team science projects may help minimize barriers that impede broad scale participation in

science. By supporting collaborative research teams, funding can be used not only to procure
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specialized training and equipment needed for experimentation, but also to maximize inclusion,
equity, and diversity at a global level. Finally, current evaluation schemes and authorship
conventions in comparative cognition do not incentivize scientists to invest time or effort into
team projects with large numbers of co-authors. These challenges have been recently discussed
by other ManyX projects, and we recommend referring to their insightful treatises on moving big
team science forward (e.g., Coles et al., 2022; Forscher et al., 2022). Regardless of these
challenges, ManyDogs provides a platform that allows for a broad, interdisciplinary network in
which researchers, industry professionals, applied professionals, pet owners and more, can
identify and propose areas of research, contribute to the growth of scientific knowledge, and

translate research findings into direct and indirect benefits to both humans and dogs.

Conclusion

In recent years, research on canine science has exploded, revealing dogs as a key study
system for understanding human health, evolutionary processes, applied science, and behavior
and cognition. From the psychobiology of aging and dementia to the cognitive outcomes of
domestication to the training and selection of working and pet dogs, we can address many critical
questions by examining this incredible companion species and its relationship with humans. Yet
the extensive variation observed in dogs across individuals, breeds, and cultures poses challenges
to the systematic study of their behavior. Many important questions cannot be tackled by single
labs with limited sample sizes. This is where big team science frameworks are needed.

ManyDogs offers a systematic approach to addressing questions of canine behavior and
cognition that were previously unanswerable or whose answers are thus far inconclusive. By

developing ideas and generating data through multi-lab collaborations, we can obtain larger
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samples to achieve the project’s scientific goals of investigating moderators of and cultural
differences in behavior and cognition, replicating important studies, developing methodological
best practices, and promoting replicable science. ManyDogs can address previous limitations in
individual lab studies and previous big team science frameworks to deepen our understanding of
canine behavior and cognition. We believe this approach can provide the tools to develop more
complete theories of behavior and cognition as well as improve dog welfare, human healthcare,

and the millennia-old canine-human bond.

Author Contributions

Conceptualization: Sarah-Elizabeth Byosiere, Julia Espinosa, C.-N. Alexandrina Guran, Valerie
A. Kuhlmeier, Madeline H. Pelgrim, and Jeffrey R. Stevens. Project administration: Sarah-
Elizabeth Byosiere, Julia Espinosa, and Jeffrey R. Stevens. Visualization: Sarah-Elizabeth
Byosiere, Daniel J. Horschler, Dana Ravid-Schurr, and Jeffrey R. Stevens. Writing - original
draft: Emily E. Bray, Sarah-Elizabeth Byosiere, Julia Espinosa, Gitanjali E. Gnanadesikan, C.-
N. Alexandrina Guran, Elizabeth Hare, Ludwig Huber, Evan L. MacLean, Madeline H. Pelgrim,
Bryan Perez, Liza Rothkoff, Courtney L. Sexton, Zachary A. Silver, and Jeffrey R. Stevens.
Writing - review & editing: Daniela Alberghina, Sarah-Elizabeth Byosiere, Daphna

Buchsbaum, Julia Espinosa, Daniel J. Horschler, and Valerie A. Kuhlmeier, Jeffrey R. Stevens.

Funding Statement

Sarah-Elizabeth Byosiere was supported by a PSC-CUNY Award (Research Award - TRADB-

53-86), jointly funded by The Professional Staff Congress and The City University of New York;



29

Gitanjali E. Gnanadesikan was supported by National Science Foundation Graduate Research
Fellowship Program; Daniel J. Horschler was supported by National Science Foundation
Postdoctoral Research Fellowship; Ludwig Huber was supported by FWF grant W1262-B29
(Austrian Science Fund); Valerie A. Kuhlmeier was supported by Natural Sciences and
Engineering Research Council of Canada; Jeffrey R. Stevens was supported by National Science

Foundation grant NSF-1658837.



30

References

Arden, R., Bensky, M. K., & Adams, M. J. (2016). A review of cognitive abilities in dogs, 1911
through 2016: More individual differences, please! Current Directions in Psychological
Science, 25(5), 307-312. https://doi.org/10.1177/0963721416667718

Aria, M., Alterisio, A., Scandurra, A., Pinelli, C., & D’Aniello, B. (2021). The scholar’s best
friend: Research trends in dog cognitive and behavioral studies. Animal Cognition, 24(3),
541-553. https://doi.org/10.1007/s10071-020-01448-2

Asendorpf, J. B., Conner, M., De Fruyt, F., De Houwer, J., Denissen, J. J. A., Fiedler, K.,
Fiedler, S., Funder, D. C., Kliegl, R., Nosek, B. A., Perugini, M., Roberts, B. W.,
Schmitt, M., van Aken, M. A. G., Weber, H., & Wicherts, J. M. (2013).
Recommendations for increasing replicability in psychology. European Journal of
Personality, 27(2), 108-119. https://doi.org/10.1002/per.1919

Barrios, N., Gonzalez-Lagos, C., Dreger, D. L., Parker, H. G., Nourdin-Galindo, G., Hogan, A.
N., Gomez, M. A., & Ostrander, E. A. (2022). Patagonian sheepdog: Genomic analyses
trace the footprints of extinct UK herding dogs to South America. PLOS Genetics, 18(4),
€1010160. https://doi.org/10.1371/journal.pgen.1010160

Bensky, M. K., Gosling, S. D., & Sinn, D. L. (2013). The world from a dog’s point of view: A
review and synthesis of dog cognition research. In H. J. Brockmann, T. J. Roper, M.
Naguib, J. C. Mitani, L. W. Simmons, & L. Barrett (Eds.), Advances in the Study of
Behavior (Vol. 45, pp. 209-406). Academic Press. https://doi.org/10.1016/B978-0-12-
407186-5.00005-7

Bergen-Cico, D., Smith, Y., Wolford, K., Gooley, C., Hannon, K., Woodruff, R., Spicer, M., &

Gump, B. (2018). Dog ownership and training reduces post-traumatic stress symptoms


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

31

and increases self-compassion among veterans: Results of a longitudinal control study.
Journal of Alternative and Complementary Medicine, 24(12), 1166-1175.
https://doi.org/10.1089/acm.2018.0179

Bergstrom, A., McCarthy, S. A., Hui, R., Almarri, M. A., Ayub, Q., Danecek, P., Chen, Y.,
Felkel, S., Hallast, P., Kamm, J., Blanché, H., Deleuze, J.-F., Cann, H., Mallick, S.,
Reich, D., Sandhu, M. S., Skoglund, P., Scally, A., Xue, Y., ... Tyler-Smith, C. (2020).
Insights into human genetic variation and population history from 929 diverse genomes.
Science, 367(6484), eaay5012. https://doi.org/10.1126/science.aay5012

Berns, G. S., Brooks, A. M., & Spivak, M. (2012). Functional MRI in awake unrestrained dogs.
PLOS ONE, 7(5), e38027. https://doi.org/10.1371/journal.pone.0038027

Baddizs, R., Kis, A., Gacsi, M., & Topal, J. (2020). Sleep in the dog: Comparative, behavioral and
translational relevance. Current Opinion in Behavioral Sciences, 33, 25-33.
https://doi.org/10.1016/j.cobeha.2019.12.006

Brady, K., Hewison, L., Wright, H., Zulch, H., Cracknell, N., & Mills, D. (2018). A spatial
discounting test to assess impulsivity in dogs. Applied Animal Behaviour Science, 202,
77-84. https://doi.org/10.1016/j.applanim.2018.01.003

Bray, E. E., Gnanadesikan, G. E., Horschler, D. J., Levy, K. M., Kennedy, B. S., Famula, T. R.,
& MacLean, E. L. (2021). Early-emerging and highly heritable sensitivity to human
communication in dogs. Current Biology, 31(14), 3132-3136.€5.
https://doi.org/10.1016/j.cub.2021.04.055

Bray, E. E., Gruen, M. E., Gnanadesikan, G. E., Horschler, D. J., Levy, K. M., Kennedy, B. S.,
Hare, B. A., & MacLean, E. L. (2021). Dog cognitive development: A longitudinal study

across the first 2 years of life. Animal Cognition, 24(2), 311-328.


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

32

https://doi.org/10.1007/s10071-020-01443-7

Bray, E. E., Levy, K. M., Kennedy, B. S., Duffy, D. L., Serpell, J. A., & MacLean, E. L. (2019).
Predictive models of assistance dog training outcomes using the Canine Behavioral
Assessment and Research Questionnaire and a standardized temperament evaluation.
Frontiers in Veterinary Science, 6.
https://www.frontiersin.org/articles/10.3389/fvets.2019.00049

Bray, E. E., Otto, C. M., Udell, M. A. R., Hall, N. J., Johnston, A. M., & MacLean, E. L. (2021).
Enhancing the selection and performance of working dogs. Frontiers in Veterinary
Science, 8, 644431. https://doi.org/10.3389/fvets.2021.644431

Bray, E. E., Raichlen, D. A., Forsyth, K. K., Promislow, D. E. L., Alexander, G. E., MacLean, E.
L., & Dog Aging Project Consortium. (2022). Associations between physical activity and
cognitive dysfunction in older companion dogs: Results from the Dog Aging Project
[Preprint]. https://doi.org/10.1101/2022.04.20.488879

Bray, E. E., Zheng, Z., Tolbert, M. K., McCoy, B. M., Dog Aging Project Consortium, Akey, J.
M., Benton, B., Borenstein, E., Castelhano, M. G., Coleman, A. E., Creevy, K. E.,
Crowder, K., Dunbar, M. D., Fajt, V. R., Fitzpatrick, A. L., Jeffrey, U., Jonlin, E. C.,
Karlsson, E. K., Levine, J. M., ... Kerr, K. F. (2022). Once-daily feeding is associated
with better health in companion dogs: Results from the Dog Aging Project. GeroScience,
44(3), 1779-1790. https://doi.org/10.1007/s11357-022-00575-7

Bunford, N., Andics, A., Kis, A., Mikl6si, A., & Gécsi, M. (2017). Canis familiaris as a model
for non-invasive comparative neuroscience. Trends in Neurosciences, 40(7), 438-452.
https://doi.org/10.1016/j.tins.2017.05.003

Byers-Heinlein, K., Bergmann, C., Davies, C., Frank, M. C., Hamlin, J. K., Kline, M.,


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

33

Kominsky, J. F., Kosie, J. E., Lew-Williams, C., Liu, L., Mastroberardino, M., Singh, L.,
Waddell, C. P. G., Zettersten, M., & Soderstrom, M. (2020). Building a collaborative
psychological science: Lessons learned from ManyBabies 1. Canadian
Psychology/Psychologie Canadienne, 61(4), 349-363.
https://doi.org/10.1037/cap0000216

Camerer, C. F., Dreber, A., Holzmeister, F., Ho, T.-H., Huber, J., Johannesson, M., Kirchler, M.,
Nave, G., Nosek, B. A., Pfeiffer, T., Altmejd, A., Buttrick, N., Chan, T., Chen, Y.,
Forsell, E., Gampa, A., Heikensten, E., Hummer, L., Imai, T., ... Wu, H. (2018).
Evaluating the replicability of social science experiments in Nature and Science between
2010 and 2015. Nature Human Behaviour, 2(9), 637-644.
https://doi.org/10.1038/s41562-018-0399-z

Catala, A., Mang, B., Wallis, L., & Huber, L. (2017). Dogs demonstrate perspective taking based
on geometrical gaze following in a guesser—knower task. Animal Cognition, 20(4), 581—
589. https://doi.org/10.1007/s10071-017-1082-x

Clutton-Brock, J. (2016). Origins of the dog: The archaeological evidence. In The Domestic
Dog: Its Evolution, Behavior and Interactions with People (pp. 7-21). Cambridge
University Press.

Cobb, M. L., Otto, C. M., & Fine, A. H. (2021). The animal welfare science of working dogs:
Current perspectives on recent advances and future directions. Frontiers in Veterinary
Science, 8, 666898. https://doi.org/10.3389/fvets.2021.666898

Coles, N. A., Hamlin, J. K., Sullivan, L. L., Parker, T. H., & Altschul, D. (2022). Build up big-
team science. Nature, 601(7894), 505-507. https://doi.org/10.1038/d41586-022-00150-2

Coppinger, R., & Coppinger, L. (2002). Dogs: A new understanding of canine origin, behavior


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

34

and evolution. University of Chicago Press.

Creevy, K. E., Akey, J. M., Kaeberlein, M., & Promislow, D. E. L. (2022). An open science
study of ageing in companion dogs. Nature, 602(7895), Article 7895.
https://doi.org/10.1038/s41586-021-04282-9

Diesel, G., Brodbelt, D., & Pfeiffer, D. U. (2010). Characteristics of relinquished dogs and their
owners at 14 rehoming centers in the United Kingdom. Journal of Applied Animal
Welfare Science, 13(1), 15-30. https://doi.org/10.1080/10888700903369255

Dodman, N. H., Karlsson, E. K., Moon-Fanelli, A., Galdzicka, M., Perloski, M., Shuster, L.,
Lindblad-Toh, K., & Ginns, E. I. (2010). A canine chromosome 7 locus confers
compulsive disorder susceptibility. Molecular Psychiatry, 15(1), 8-10.
https://doi.org/10.1038/mp.2009.111

Duffy, D. L., & Serpell, J. A. (2012). Predictive validity of a method for evaluating temperament
in young guide and service dogs. Applied Animal Behaviour Science, 138(1-2), 99-109.
https://doi.org/10.1016/j.applanim.2012.02.011

Ellingsen, K., Zanella, A. J., Bjerkas, E., & Indrebg, A. (2010). The relationship between
empathy, perception of pain and attitudes toward pets among Norwegian dog owners.
Anthrozoos, 23(3), 231-243. https://doi.org/10.2752/175303710X12750451258931

Errington, T. M., lorns, E., Gunn, W., Tan, F. E., Lomax, J., & Nosek, B. A. (2014). An open
investigation of the reproducibility of cancer biology research. ELife, 3, e04333.
https://doi.org/10.7554/eLife.04333

Farrar, B. G., Boeckle, M., & Clayton, N. S. (2020). Replications in comparative cognition:
What should we expect and how can we improve? Animal Behavior and Cognition, 7(1),

1-22. https://doi.org/10.26451/abc.07.01.02.2020


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

35

Feuerbacher, E. N., & Wynne, C. D. L. (2011). A history of dogs as subjects in North American
experimental psychological research. Comparative Cognition & Behavior Reviews, 6,
46-71. https://doi.org/10.3819/ccbr.2011.60001

Forscher, P. S., Wagenmakers, E.-J., Coles, N. A., Silan, M. A., Dutra, N., Basnight-Brown, D.,
& lJzerman, H. (2022). The Benefits, Barriers, and Risks of Big-Team Science.
Perspectives on Psychological Science, 17456916221082970.
https://doi.org/10.1177/17456916221082970

Frank, M. C., Bergelson, E., Bergmann, C., Cristia, A., Floccia, C., Gervain, J., Hamlin, J. K,
Hannon, E. E., Kline, M., Levelt, C., Lew-Williams, C., Nazzi, T., Panneton, R.,
Rabagliati, H., Soderstrom, M., Sullivan, J., Waxman, S., & Yurovsky, D. (2017). A
collaborative approach to infant research: Promoting reproducibility, best practices, and
theory-building. Infancy, 22(4), 421-435. https://doi.org/10.1111/infa.12182

Friesen, L. (2009). How a therapy dog may inspire student literacy engagement in the elementary
language arts classroom. LEARNing Landscapes, 3(1), 105-122.
https://doi.org/10.36510/learnland.v3i1.320

Germonpré, M., Laznickova-Galetova, M., & Sablin, M. V. (2012). Palaeolithic dog skulls at the
Gravettian Predmosti site, the Czech Republic. Journal of Archaeological Science, 39(1),
184-202. https://doi.org/10.1016/j.jas.2011.09.022

Gnanadesikan, G. E., Hare, B., Snyder-Mackler, N., Call, J., Kaminski, J., Miklési, A., &
MacLean, E. L. (2020). Breed differences in dog cognition associated with brain-
expressed genes and neurological functions. Integrative and Comparative Biology, 60(4),
976-990. https://doi.org/10.1093/icb/icaall2

Guy, M. K., Page, R. L., Jensen, W. A., Olson, P. N., Haworth, J. D., Searfoss, E. E., & Brown,


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

36

D. E. (2015). The golden retriever lifetime study: Establishing an observational cohort
study with translational relevance for human health. Philosophical Transactions of the
Royal Society B: Biological Sciences, 370(1673), 20140230.
https://doi.org/10.1098/rstbh.2014.0230

Hall, N. J., Johnston, A. M., Bray, E. E., Otto, C. M., MacLean, E. L., & Udell, M. A. R. (2021).
Working dog training for the twenty-first century. Frontiers in Veterinary Science, 8,
646022. https://doi.org/10.3389/fvets.2021.646022

Hare, B. (2017). Survival of the friendliest: Homo sapiens evolved via selection for prosociality.
Annual Review of Psychology, 68, 155-186. https://doi.org/10.1146/annurev-psych-
010416-044201

Hare, B., Brown, M., Williamson, C., & Tomasello, M. (2002). The domestication of social
cognition in dogs. Science, 298(5598), 1634-1636.
https://doi.org/10.1126/science.1072702

Hare, B., & Tomasello, M. (2005). Human-like social skills in dogs? Trends in Cognitive
Sciences, 9(9), 439-444. https://doi.org/10.1016/j.tics.2005.07.003

Head, E. (2013). A canine model of human aging and Alzheimer’s disease. Biochimica et
Biophysica Acta (BBA)-Molecular Basis of Disease, 1832(9), 1384-1389.
https://doi.org/10.1016/j.bbadis.2013.03.016

Hecht, E. E., Smaers, J. B., Dunn, W. D., Kent, M., Preuss, T. M., & Gutman, D. A. (2019).
Significant neuroanatomical variation among domestic dog breeds. The Journal of
Neuroscience, 39(39), 7748-7758. https://doi.org/10.1523/JNEUROSCI.0303-19.2019

Hoffman, J. M., Creevy, K. E., Franks, A., O’Neill, D. G., & Promislow, D. E. L. (2018). The

companion dog as a model for human aging and mortality. Aging Cell, 17(3), e12737.


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

37

https://doi.org/10.1111/acel. 12737

Horowitz, A. (Ed.). (2014). Domestic dog cognition and behavior. Springer Berlin Heidelberg.
https://doi.org/10.1007/978-3-642-53994-7

Horschler, D. J., Hare, B., Call, J., Kaminski, J., Mikl6si, A., & MacLean, E. L. (2019). Absolute
brain size predicts dog breed differences in executive function. Animal Cognition, 22(2),
187-198. https://doi.org/10.1007/s10071-018-01234-1

Hsu, Y., & Serpell, J. A. (2003). Development and validation of a questionnaire for measuring
behavior and temperament traits in pet dogs. Journal of the American Veterinary Medical
Association, 223(9), 1293-1300. https://doi.org/10.2460/javma.2003.223.1293

Huber, L. (2016). How dogs perceive and understand us. Current Directions in Psychological
Science, 25(5), 339-344. https://doi.org/10.1177/0963721416656329

Huber, L., & Lamm, C. (2017). Understanding dog cognition by functional magnetic resonance
imaging. Learning & Behavior, 45(2), 101-102. https://doi.org/10.3758/s13420-017-
0261-6

Huber, L., Salobir, K., Mundry, R., & Cimarelli, G. (2020). Selective overimitation in dogs.
Learning & Behavior, 48(1), 113-123. https://doi.org/10.3758/s13420-019-00400-w

Kaeberlein, M., Creevy, K. E., & Promislow, D. E. L. (2016). The Dog Aging Project:
Translational geroscience in companion animals. Mammalian Genome, 27(7), 279-288.
https://doi.org/10.1007/s00335-016-9638-7

Kaminski, J., & Marshall-Pescini, S. (Eds.). (2014). The social dog: Behaviour and cognition.
Elsevier/Academic Press, Academic Press is an imprint of Elsevier.

Karl, S., Boch, M., Zamansky, A., van der Linden, D., Wagner, I. C., Vélter, C. J., Lamm, C., &

Huber, L. (2020). Exploring the dog—human relationship by combining fMRI, eye-


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

38

tracking and behavioural measures. Scientific Reports, 10(1), 22273.
https://doi.org/10.1038/s41598-020-79247-5

Krause, M. A., Udell, M. A. R., Leavens, D. A., & Skopos, L. (2018). Animal pointing:
Changing trends and findings from 30 years of research. Journal of Comparative
Psychology, 132(3), 326—-345. http://dx.doi.org/10.1037/com0000125

Kubinyi, E., Gacsi, M., Topal, J., & Miklési, A. (2022). Dog—wolf differences: Caution is needed
to avoid overgeneralisation of scanty data. Trends in Cognitive Sciences, 26(9), 728-729.
https://doi.org/10.1016/j.tics.2022.05.003

Kwan, J. Y., & Bain, M. J. (2013). Owner attachment and problem behaviors related to
relinquishment and training techniques of dogs. Journal of Applied Animal Welfare
Science, 16(2), 168-183. https://doi.org/10.1080/10888705.2013.768923

Lambert, M. L., Farrar, B. G., Garcia-Pelegrin, E., Reber, S., & Miller, R. (2022). ManyBirds: A
multi-site collaborative open science approach to avian cognition and behaviour research.
In Animal Behavior and Cognition (Vol. 9, Issue 1, pp. 133-152).
https://doi.org/10.26451/abc.09.01.11.2022

Lampe, M., Brauer, J., Kaminski, J., & Viranyi, Z. (2017). The effects of domestication and
ontogeny on cognition in dogs and wolves. Scientific Reports, 7(1), 11690.
https://doi.org/10.1038/s41598-017-12055-6

Larson, G., & Bradley, D. G. (2014). How Much Is That in Dog Years? The Advent of Canine
Population Genomics. PLOS Genetics, 10(1), e1004093.
https://doi.org/10.1371/journal.pgen.1004093

Lazarowski, L., & Dorman, D. C. (2015). A comparison of pet and purpose-bred research dog

(Canis familiaris) performance on human-guided object-choice tasks. Behavioural


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

39

Processes, 110, 60—67. https://doi.org/10.1016/j.beproc.2014.09.021

Lazarowski, L., Rogers, B., Krichbaum, S., Haney, P., Smith, J. G., & Waggoner, P. (2021).
Validation of a behavior test for predicting puppies’ suitability as detection dogs.
Animals, 11(4), Article 4. https://doi.org/10.3390/ani11040993

Lazzaroni, M., Marshall-Pescini, S., Manzenreiter, H., Gosch, S., Pfibilova, L., Darc, L.,
McGetrick, J., & Range, F. (2020). Why do dogs look back at the human in an impossible
task? Looking back behaviour may be over-interpreted. Animal Cognition, 23(3), 427—
441. https://doi.org/10.1007/s10071-020-01345-8

Li, P.J., Sun, J., & Yu, D. (2017). Dog “meat” consumption in China: A survey of the
controversial eating habit in two cities. Society & Animals, 25(6), 513-532.
https://doi.org/10.1163/15685306-12341471

Lonardo, L., Vélter, C. J., Lamm, C., & Huber, L. (2021). Dogs follow human misleading
suggestions more often when the informant has a false belief. Proceedings of the Royal
Society B: Biological Sciences, 288(1955), 20210906.
https://doi.org/10.1098/rspb.2021.0906

Lord, K., Feinstein, M., Smith, B., & Coppinger, R. (2013). Variation in reproductive traits of
members of the genus Canis with special attention to the domestic dog (Canis familiaris).
Behavioural Processes, 92, 131-142. https://doi.org/10.1016/j.beproc.2012.10.009

MacLean, E. L., Fine, A., Herzog, H., Strauss, E., & Cobb, M. L. (2021). The new era of canine
science: Reshaping our relationships with dogs. Frontiers in Veterinary Science, 8,
675782. https://doi.org/10.3389/fvets.2021.675782

MacLean, E. L., & Hare, B. (2018). Enhanced selection of assistance and explosive detection

dogs using cognitive measures. Frontiers in Veterinary Science, 5, 236.


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

40

https://doi.org/10.3389/fvets.2018.00236

MacLean, E. L., Herrmann, E., Suchindran, S., & Hare, B. (2017). Individual differences in
cooperative communicative skills are more similar between dogs and humans than
chimpanzees. Animal Behaviour, 126, 41-51.
https://doi.org/10.1016/j.anbehav.2017.01.005

MacLean, E. L., Snyder-Mackler, N., vonHoldt, B. M., & Serpell, J. A. (2019). Highly heritable
and functionally relevant breed differences in dog behaviour. Proceedings of the Royal
Society B: Biological Sciences, 286(1912), 20190716.
https://doi.org/10.1098/rspb.2019.0716

Maginnity, M. E., & Grace, R. C. (2014). Visual perspective taking by dogs (Canis familiaris) in
a guesser—knower task: Evidence for a canine theory of mind? Animal Cognition, 17(6),
1375-1392. https://doi.org/10.1007/s10071-014-0773-9

Many Primates, Altschul, D. M., Beran, M. J., Bohn, M., Call, J., DeTroy, S., Duguid, S. J.,
Egelkamp, C. L., Fichtel, C., Fischer, J., Flessert, M., Hanus, D., Haun, D. B. M., Haux,
L. M., Hernandez-Aguilar, R. A., Herrmann, E., Hopper, L. M., Joly, M., Kano, F., ...
Watzek, J. (2019). Establishing an infrastructure for collaboration in primate cognition
research. PLOS One, 14(10), e0223675. https://doi.org/10.1371/journal.pone.0223675

ManyDogs Project, Espinosa, J., Bray, E., Buchsbaum, D., Byosiere, S.-E., Byrne, M., Freeman,
M. S., Gnanadesikan, G. E., Guran, C.-N. A., Horschler, D. J., Huber, L., Johnston, A.
M., MacLean, E. L., Pelgrim, M. H., Santos, L., Silver, Z. A., Stevens, J. R., Volter, C. J.,
& Zipperling, L. (2021). ManyDogs 1: A multi-lab replication study of dogs’ pointing
comprehension. PsyArXiv. https://doi.org/10.31234/osf.i0/f86jq

ManyPrimates, Altschul, D. M., Beran, M. J., Bohn, M., Caspar, K. R., Fichtel, C., Forsterling,


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

41

M., Grebe, N. M., Hernandez-Aguilar, R. A., Kwok, S. C., Llorente, M., Motes-Rodrigo,
A., Proctor, D., Sanchez-Amaro, A., Simpson, E. A., Szabelska, A., Taylor, D., Mescht,
J. van der, Volter, C. J., & Watzek, J. (2019). Collaborative open science as a way to
reproducibility and new insights in primate cognition research. Japanese Psychological
Review, 62(3), 205-220. https://doi.org/10.24602/sjpr.62.3_205

Marshall-Pescini, S., Passalacqua, C., Barnard, S., Valsecchi, P., & Prato-Previde, E. (2009).
Agility and search and rescue training differently affects pet dogs’ behaviour in socio-
cognitive tasks. Behavioural Processes, 81(3), 416-422.
https://doi.org/10.1016/j.beproc.2009.03.015

Marshall-Pescini, S., Schwarz, J. F. L., Kostelnik, 1., Viranyi, Z., & Range, F. (2017).
Importance of a species’ socioecology: Wolves outperform dogs in a conspecific
cooperation task. Proceedings of the National Academy of Sciences, 114(44), 11793-
11798. https://doi.org/10.1073/pnas.1709027114

Marshall-Pescini, S., Valsecchi, P., Petak, 1., Accorsi, P. A., & Previde, E. P. (2008). Does
training make you smarter? The effects of training on dogs’ performance (Canis
familiaris) in a problem solving task. Behavioural Processes, 78(3), 449-454.
https://doi.org/10.1016/j.beproc.2008.02.022

Mazzatenta, A., Carluccio, A., Robbe, D., Giulio, C. D., & Cellerino, A. (2017). The companion
dog as a unique translational model for aging. Seminars in Cell & Developmental
Biology, 70, 141-153. https://doi.org/10.1016/j.semcdb.2017.08.024

McCreary, M. K., Jones, S. V. R., & Kuhlmeier, V. A. (2022). Following the human point:
Research with nonhuman animals since Povinelli, Nelson, and Boysen (1990). PsyArXiv.

https://doi.org/10.31234/o0sf.i0/92vsx


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

42

Mehrkam, L. R., & Wynne, C. D. L. (2014). Behavioral differences among breeds of domestic
dogs (Canis lupus familiaris): Current status of the science. Applied Animal Behaviour
Science, 155, 12-27. https://doi.org/10.1016/j.applanim.2014.03.005

Miklési, A. (2015). Dog behaviour, evolution, and cognition (Second Edition). Oxford
University Press.

Miklési, A. (2018). The Dog: A Natural History. In The Dog. Princeton University Press.
https://doi.org/10.23943/9781400889990

Miklési, A., & Kubinyi, E. (2016). Current Trends in Canine Problem-Solving and Cognition.
Current Directions in Psychological Science, 25(5), 300-306. PMC.
https://doi.org/10.1177/096372141666606

Miklési, A., Kubinyi, E., Topal, J., Gécsi, M., Viranyi, Z., & Csanyi, V. (2003). A simple reason
for a big difference. Current Biology, 13(9), 763-766. https://doi.org/10.1016/S0960-
9822(03)00263-X

Miklési, A., Polgardi, R., Topal, J., & Csanyi, V. (1998). Use of experimenter-given cues in
dogs. Animal Cognition, 1(2), 113-121. https://doi.org/10.1007/s100710050016

Mohan-Gibbons, H., Weiss, E., & Slater, M. (2012). Preliminary investigation of food guarding
behavior in shelter dogs in the United States. Animals, 2(3), Article 3.
https://doi.org/10.3390/ani2030331

Mongillo, P., Scandurra, A., Eatherington, C. J., D’Aniello, B., & Marinelli, L. (2019).
Development of a spatial discount task to measure impulsive choices in dogs. Animals,
9(7), 469. https://doi.org/10.3390/ani9070469

Morell, V. (2009). Going to the dogs. Science, 325(5944), 1062—-1065.

https://doi.org/10.1126/science.325_1062


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

43

Morrill, K., Hekman, J., Li, X., McClure, J., Logan, B., Goodman, L., Gao, M., Dong, Y.,
Alonso, M., Carmichael, E., Snyder-Mackler, N., Alonso, J., Noh, H. J., Johnson, J.,
Koltookian, M., Lieu, C., Megquier, K., Swofford, R., Turner-Maier, J., ... Karlsson, E.
K. (2022). Ancestry-inclusive dog genomics challenges popular breed stereotypes.
Science, 376(6592), eabk0639. https://doi.org/10.1126/science.abk0639

Murray, J. K., Kinsman, R. H., Lord, M. S., Da Costa, R. E. P., Woodward, J. L., Owczarczak-
Garstecka, S. C., Tasker, S., Knowles, T. G., & Casey, R. A. (2021). “Generation pup” —
protocol for a longitudinal study of dog behaviour and health. BMC Veterinary Research,
17(1), 1-17. https://doi.org/10.1186/s12917-020-02730-8

Olsen, M. R. (2018). A case for methodological overhaul and increased study of executive
function in the domestic dog (Canis lupus familiaris). Animal Cognition, 21(2), 175-195.
https://doi.org/10.1007/s10071-018-1162-6

Open Science Collaboration. (2015). Estimating the reproducibility of psychological science.
Science, 349(6251), aac4716. https://doi.org/10.1126/science.aac4716

Osthaus, B., Lea, S. E., & Slater, A. M. (2005). Dogs (Canis lupus familiaris) fail to show
understanding of means-end connections in a string-pulling task. Animal Cognition, 8(1),
37-47.

Ostrander, E. A., Wang, G.-D., Larson, G., vonHoldt, B. M., Davis, B. W., Jagannathan, V.,
Hitte, C., Wayne, R. K., & Zhang, Y.-P. (2019). Dog10K: An international sequencing
effort to advance studies of canine domestication, phenotypes and health. National
Science Review, 6(4), 810-824. https://doi.org/10.1093/nsr/nwz049

Parker, H. G., Dreger, D. L., Rimbault, M., Davis, B. W., Mullen, A. B., Carpintero-Ramirez, G.,

& Ostrander, E. A. (2017). Genomic Analyses Reveal the Influence of Geographic


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

44

Origin, Migration, and Hybridization on Modern Dog Breed Development. Cell Reports,
19(4), 697-708. https://doi.org/10.1016/j.celrep.2017.03.079

Pelgrim, M. H., Espinosa, J., Tecwyn, E. C., Marton, S. M., Johnston, A., & Buchsbaum, D.
(2021). What’s the point? Domestic dogs’ sensitivity to the accuracy of human
informants. Animal Cognition, 24(2), 281-297. https://doi.org/10.1007/s10071-021-
01493-5

Perri, A. R., Feuerborn, T. R., Frantz, L. A., Larson, G., Malhi, R. S., Meltzer, D. J., & Witt, K.
E. (2021). Dog domestication and the dual dispersal of people and dogs into the
Americas. Proceedings of the National Academy of Sciences, 118(6), e2010083118.
https://doi.org/10.1073/pnas.2010083118

Pfaffenberger, C. J., Scott, J., Fuller, J., Ginsburg, B., & Biefelt, S. (1976). Guide dogs for the
blind: Their selection, development, and training. Elsevier Scientific Publishing
Company.

Range, F., & Marshall-Pescini, S. (2022). Comparing wolves and dogs: Current status and
implications for human ‘self-domestication.” Trends in Cognitive Sciences, 26(4), 337—
349. https://doi.org/10.1016/j.tics.2022.01.003

Range, F., Viranyi, Z., & Huber, L. (2007). Selective imitation in domestic dogs. Current
Biology, 17(10), 868-872. https://doi.org/10.1016/j.cub.2007.04.026

Rowell, J. L., McCarthy, D. O., & Alvarez, C. E. (2011). Dog models of naturally occurring
cancer. Trends in Molecular Medicine, 17(7), 380-388.
https://doi.org/10.1016/j.molmed.2011.02.004

Ruple, A., MacLean, E., Snyder-Mackler, N., Creevy, K. E., & Promislow, D. (2021). Dog

models of aging. Annual Review of Animal Biosciences, 10, 419-439.


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

45

https://doi.org/10.1146/annurev-animal-051021-080937

Serpell, J. (2017). From paragon to pariah: Cross-cultural perspectives on attitudes to dogs. The
Domestic Dog. Its Evolution, Behaviour and Interactions with People, 300-316.

Serpell, J. (2021). Commensalism or cross-species adoption? A critical review of theories of
wolf domestication. Frontiers in Veterinary Science, 8, 662370.
https://doi.org/10.3389/fvets.2021.662370

Serpell, J., & Duffy, D. (2014). Dog Breeds and Their Behavior. In A. Horowitz (Ed.), Domestic
Dog Cognition and Behavior: The Scientific Study of Canis familiaris (pp. 31-57).
Springer. https://doi.org/10.1007/978-3-642-53994-7 2

Serpell, J., Duffy, D. L., & Jagoe, J. A. (2016). Becoming a dog: Early experience and the
development of behavior. In J. Serpell (Ed.), The Domestic Dog (2nd ed., pp. 93-117).
Cambridge University Press. https://doi.org/10.1017/9781139161800.006

Serpell, J., & Hsu, Y. (2001). Development and validation of a novel method for evaluating
behavior and temperament in guide dogs. Applied Animal Behaviour Science, 72(4), 347—
364. https://doi.org/10.1016/S0168-1591(00)00210-0

Silver, Z. A., Furlong, E. E., Johnston, A. M., & Santos, L. R. (2021). Training differences
predict dogs’ (Canis lupus familiaris) preferences for prosocial others. Animal Cognition,
24(1), 75-83. https://doi.org/10.1007/s10071-020-01417-9

Stevens, J. R., Mathias, M., Herridge, M., Hughes-Duvall, K., Wolff, L. M., & Yohe, M. (2022).
Do owners know how impulsive their dogs are? Animal Behavior and Cognition, 9(3),
261-286. https://doi.org/10.26451/abc.09.03.02.2022

Stewart, L., MacLean, E. L., lvy, D., Woods, V., Cohen, E., Rodriguez, K., Mcintyre, M.,

Mukherjee, S., Call, J., Kaminski, J., Miklési, A., Wrangham, R. W., & Hare, B. (2015).


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

46

Citizen Science as a New Tool in Dog Cognition Research. PLOS ONE, 10(9), e0135176.
https://doi.org/10.1371/journal.pone.0135176

Sulkama, S., Puurunen, J., Salonen, M., Mikkola, S., Hakanen, E., Araujo, C., & Lohi, H. (2021).
Canine hyperactivity, impulsivity, and inattention share similar demographic risk factors
and behavioural comorbidities with human ADHD. Translational Psychiatry, 11(1), 1-9.
https://doi.org/10.1038/s41398-021-01626-x

Sutter, N. B., & Ostrander, E. A. (2004). Dog star rising: The canine genetic system. Nature
Reviews Genetics, 5(12), 900-910. https://doi.org/10.1038/nrg1492

Svartberg, K. (2005). A comparison of behaviour in test and in everyday life: Evidence of three
consistent boldness-related personality traits in dogs. Applied Animal Behaviour Science,
91(1), 103-128. https://doi.org/10.1016/j.applanim.2004.08.030

Thalmann, O., Shapiro, B., Cui, P., Schuenemann, V. J., Sawyer, S. K., Greenfield, D.,
Germonpré, M. B., Sablin, M. V., Lopez-Giraldez, F., & Domingo-Roura, X. (2013).
Complete mitochondrial genomes of ancient canids suggest a European origin of
domestic dogs. Science, 342(6160), 871-874. https://doi.org/10.1126/science.1243650

The ManyBabies Consortium. (2020). Quantifying sources of variability in infancy research
using the infant-directed-speech preference. Advances in Methods and Practices in
Psychological Science, 3(1), 24-52. https://doi.org/10.1177/2515245919900809

Thompkins, A. M., Deshpande, G., Waggoner, P., & Katz, J. S. (2016). Functional magnetic
resonance imaging of the domestic dog: Research, methodology, and conceptual issues.
Comparative Cognition & Behavior Reviews, 11, 63-82.
https://doi.org/10.3819/ccbr.2016.110004

Topal, J., Gergely, G., Erdéhegyi, A., Csibra, G., & Miklosi, A. (2009). Differential sensitivity to


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

47

human communication in dogs, wolves, and human infants. Science, 325(5945), 1269—
1272. https://doi.org/10.1126/science.1176960

Trut, L. N. (1999). Early Canid Domestication: The Farm-Fox Experiment: Foxes bred for
tamability in a 40-year experiment exhibit remarkable transformations that suggest an
interplay between behavioral genetics and development. American Scientist, 87(2), 160—
169. JSTOR.

Udell, M. A. R., Dorey, N. R., & Wynne, C. D. L. (2010). What did domestication do to dogs? A
new account of dogs’ sensitivity to human actions. Biological Reviews, 85(2), 327-345.
https://doi.org/10.1111/j.1469-185X.2009.00104.x

Udell, M. A. R., & Wynne, C. D. L. (2011). Reevaluating canine perspective-taking behavior.
Learning & Behavior, 39(4), 318-323. https://doi.org/10.3758/s13420-011-0043-5

Vaterlaws-Whiteside, H., & Hartmann, A. (2017). Improving puppy behavior using a new
standardized socialization program. Applied Animal Behaviour Science, 197, 55-61.
https://doi.org/10.1016/j.applanim.2017.08.003

Vila, C., Maldonado, J., & Wayne, R. (1999). Phylogenetic relationships, evolution, and genetic
diversity of the domestic dog. Journal of Heredity, 90(1), 71-77.
https://doi.org/10.1093/jhered/90.1.71

Viranyi, Z., Gécsi, M., Kubinyi, E., Topal, J., Belényi, B., Ujfalussy, D., & Miklési, A. (2008).
Comprehension of human pointing gestures in young human-reared wolves (Canis lupus)
and dogs (Canis familiaris). Animal Cognition, 11(3), 373-387.
https://doi.org/10.1007/s10071-007-0127-y

vonHoldt, B. M., Pollinger, J. P., Lohmueller, K. E., Han, E., Parker, H. G., Quignon, P.,

Degenhardt, J. D., Boyko, A. R., Earl, D. A., & Auton, A. (2010). Genome-wide SNP


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

and haplotype analyses reveal a rich history underlying dog domestication. Nature,
464(7290), 898-902. https://doi.org/10.1038/nature08837

VonHoldt, B. M., Shuldiner, E., Koch, I. J., Kartzinel, R. Y., Hogan, A., Brubaker, L., Wanser,
S., Stahler, D., Wynne, C. D., & Ostrander, E. A. (2017). Structural variants in genes
associated with human Williams-Beuren syndrome underlie stereotypical
hypersociability in domestic dogs. Science Advances, 3(7), e1700398.
https://doi.org/10.1126/sciadv.1700398

Wagenmakers, E.-J. (2007). A practical solution to the pervasive problems ofp values.
Psychonomic Bulletin & Review, 14(5), 779-804. https://doi.org/10.3758/BF03194105

Walther, S., Yamamoto, M., Thigpen, A. P., Garcia, A., Willits, N. H., & Hart, L. A. (2017).
Assistance dogs: Historic patterns and roles of dogs placed by ADI or IGDF accredited
facilities and by non-accredited U.S. facilities. Frontiers in Veterinary Science, 4.
https://doi.org/10.3389/fvets.2017.00001

Wan, M., Kubinyi, E., Mikl6si, A., & Champagne, F. (2009). A cross-cultural comparison of
reports by German shepherd owners in Hungary and the United States of America.
Applied Animal Behaviour Science, 121(3), 206-213.
https://doi.org/10.1016/j.applanim.2009.09.015

Webster, M. M., & Rutz, C. (2020). How STRANGE are your study animals? Nature,
582(7812), 337-340. https://doi.org/10.1038/d41586-020-01751-5

Wrangham, R. W. (2019). Hypotheses for the evolution of reduced reactive aggression in the
context of human self-domestication. Frontiers in Psychology, 10, 1914.
https://doi.org/10.3389/fpsyq.2019.01914

Wynne, C. D. L. (2016). What is special about dog cognition? Current Directions in

48


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

49

Psychological Science, 25(5), 345-350. https://doi.org/10.1177/0963721416657540
Wynne, C. D. L., Udell, M. A. R., & Lord, K. A. (2008). Ontogeny’s impacts on human-dog
communication. Animal Behaviour, 76(4), el—e4.
https://doi.org/10.1016/j.anbehav.2008.03.010
Youssef, S. A., Capucchio, M. T., Rofina, J. E., Chambers, J. K., Uchida, K., Nakayama, H., &
Head, E. (2016). Pathology of the aging brain in domestic and laboratory animals, and
animal models of human neurodegenerative diseases. Veterinary Pathology, 53(2), 327—

348. https://doi.org/10.1177/0300985815623997


https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo
https://www.zotero.org/google-docs/?G9g2yo

