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Animal studies have been appealing to many area of psychology because, in comparison with human stud-
ies, they afford greater experimental control, more options for measuring physiological and genetic parameters,
greater opportunities for naturalistic observation, and an accelerated life course. Thus, it makes sense that in-
terest in and research on animal personality has flourished in recent years. Reviews of the literature show that:
(a) personality exists and can be measured in animals; (b) studies of animal personality fall into three broad
domains (animal-model research, behavioral ecology, and practical applications); (¢) personality can be iden-
tified in a broad array of species; and (d) some traits show more cross-species generality than others. Concep-
tual and empirical analyses show that personality can be assessed in animals using rating and behavior-coding
methods; comparisons of the two methods suggest that ratings are generally superior to behavior codings. Ani-
mal personality research is well placed to shed light on the genetic, biological, and environmental bases of per-

sonality and to illuminate research on personality development, personality perception, and the links between

personality and health.
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In the early 1990s, I (SDG) enrolled in graduate
school to study personality at the University of Cali-
fornia, Berkeley. At the time, studying personality
automatically meant studying human personality.
The first-year graduate seminar addressed the most
basic issues in the field. When it came to tackling
the question, “what is personality?” I turned to my

undergraduate training in philosophy, trying to un-
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pack the meaning of “personality” by reductio ad
absurdum, pushing the concept to a point where it
no longer made sense. What could be learned
about personality by considering cases, like non-
human animals, where personality clearly didn’t
exist? But the more deeply | examined the question
the harder it became to find reasons to suggest ani-
mals did not have personality. In fact, when I
searched the literature [ began to find isolated stud-
ies—most notably Joan Stevenson-Hinde’s seminal
work on rhesus monkeys (e.g., Stevenson-Hinde,
Stillwell-Barnes, & Zunz, 1980; Stevenson-Hinde &
Zunz, 1978)—that suggested the very opposite con-
clusion: Animals did seem to have personality. This
experience prompted me to undertake several sys-

tematic reviews of the literature on animal person-
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ality (Gosling, 2001; Gosling & John, 1999; Gosling
& Vazire, 2002), which culminated in outlining a re-
search program for animal personality research.
The outline consisted of three phases:

e Phase 1: Review, summarize, and evaluate pre-
vious research.

e Phase 2: Address measurement issues and de-
velop assessment methods.

e Phase 3: Use animal models to address basic
and applied issues in personality research and
elsewhere.

In this article, we summarize the state of research
on animal personality, organizing the research in

terms of these three phases.

Phase 1: Literature Reviews

The purpose of the first phase of the research
program was to establish the conceptual and em-
pirical foundations of comparative personality re-
search. To do this, | reviewed and summarized the
literature pertaining to personality in nonhuman an-
imals. The reviews revealed that a wide range of
studies had been performed but they were scat-
tered across a disparate array of disciplines, includ-

ing psychology, veterinary medicine, primatology,

and agricultural science.

To examine the historical trends in publications
on animal personality we conducted a PsychINFO
search for the period 1907 and 2007. We searched
for articles in which animals were listed as the pop-

» o«

ulation and used the keywords “personality; “tem-
perament,” and “behavioral syndromes” The data,
which are plotted in Figure 1, show that up until the
1990s, scarcely any research was published on ani-
mal personality. After that, publications began to ap-
pear, with a particularly dramatic rise during the
last decade. In fact, the last five years (2002-2007)
saw more than double the number of articles pub-
lished in the previous five years (1997-2001), and
the number of articles appearing in the last decade
substantially exceeds the number of articles pub-
lished over the previous century (118).

What has been learned from this burgeoning re-
search? Reviews of the literature (Gosling, 2001,
2008; Gosling & Harley, in press; Gosling & John,
1999; Gosling & Vazire, 2002; Jones & Gosling, 2005,
in press; Mehta & Gosling, 2006, in press; Weinstein,
Capitanio, & Gosling, in press) have revealed sev-

eral key findings, which are summarized below.



Personality Exists and Can Be Measured in
Animals

Researchers in this field have long faced doubts
about the very existence of personality in animals.
The concerns range from philosophical arguments
regarding the uniqueness of humans to method-
ological concerns about the perils of anthropomor-
phism. Therefore, much of our early work focused
on evaluating the viability of the personality con-
cept in non-human individuals. Gosling, Lilienfeld,
and Marino (2003b; see also Gosling & Vazire, 2002)
evaluated the evidence pertaining to the existence
of personality in animals. Explicitly drawing on the
lessons learned from the debates concerning the
existence of personality in humans (Kenrick & Fun-
der, 1988), Gosling et al., (2003b) considered three
major criteria that must be met to establish the ex-
istence of personality traits in animals: (1) assess-
ments by independent observers must agree with
one another; (2) these assessments must predict be-
haviors and real-world outcomes; and (3) observer
ratings must be shown to reflect genuine attributes
of the individuals rated, not merely the observers’
implicit theories about how personality traits co-
vary. On all three criteria, animal-personality re-
search met the standards expected of human-per-
sonality research. Moreover, numerous studies have
demonstrated temporal stability in personality traits
(e.g., Capitanio, 1999; Stevenson-Hinde et al., 1980;
Uher, Asendorpf, & Call, 2008). Together the re-
search provides strong evidence that personality
does exist in animals.

To test the idea that personality characterizations
of animals may just reflect anthropomorphic pro-
jections, Kwan, Gosling, and John (2008) distin-
guished two potential forms of anthropormrophism:
“Egocentric anthropomorphism,” which refers to an

individual projecting his her or her own self views
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onto an animal, and “Homocentric anthropomor-
phism,” which refers to individuals projecting their
views of humans in general onto animals. Kwan et
al. used a round-robin design in which multiple hu-
mans interacted with and rated multiple dogs and
then analyzed the ratings using Kenny’s (1994) So-
cial Relations Model. Kwan et al. found relatively lit-
tle evidence for anthropomorphic projections onto
the dogs, suggesting that anthropomorphism may
pose less of a threat to studies of complex psycho-
logical characteristics in animals than human-to-
human projection poses to studies of humans.
Animal Personality Research Falls into Three
Broad Domains

Weinstein et al. (in press) showed that studies of
animal personality fall into three broad domains.

Animal model research. Nonhuman animals
have long been used to model a wide range of psy-
chological processes in humans. Recently, re-
searchers have recognized that animal studies can
also be used to learn about human personality
processes (Malloy, Barcelos, Arruda, DeRosa, & Fon-
seca, 2005). Animal studies offer four major advan-
tages over human research. First, animal studies
allow greater experimental control and enable
more extensive experimental manipulations than is
ethically possible in studies of humans. Second,
such studies afford greater opportunities to meas-
ure physiological parameters and obtain detailed
quantitative and molecular genetic information that
make transgenic, knock-out, and cloning studies
possible (Gosling & Mollaghan, 2006). Third, ani-
mal studies afford greater opportunities for natura-
listic observation because animals can be observed
for greater periods of time, in more detail, and in
more contexts. Fourth, the shorter lifespan of many
non-human animals make is possible to conduct

longitudinal studies that yield important insights in
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a timely manner and at a fraction of the cost of
equally comprehensive human studies. As a result
of these advantages animal studies are increasingly
being used to understand personality phenomena
that would be difficult or impossible to address
using human studies alone.

Behavioral ecology. Studies of personality are
proving to be increasingly useful to researchers in-
terested in animal behavior. Information on consis-
tent individual differences provides a new angle on
understanding the different strategies that an ani-
mal uses to accomplish day-to-day tasks in order to
survive and reproduce, such as obtaining food, pro-
tecting oneself from predators, and securing a
mate. In this field, the term “behavioral syndromes”
is often used in lieu of personality (Sih, Bell, John-
son, & Ziemba, 2004).

Practical applications. There are numerous
opportunities for the practical application of animal
personality research, including improving animal
welfare and improving the effectiveness of working
animals such as seeing-eye dogs and drug detection
dogs (e.g., Maejima et al., 2007; Svartberg, 2005).
Personality Traits Have Been Identified across
a Wide Range of Taxa

In the most comprehensive review to date,
Gosling (2001) identified 187 personality studies of
one kind or another in 64 different species. The
species studied were far from representative of the
species in existence—84 percent of the studies in
the review focused on mammals (29% primates,
55% non-primates), 8% focused on fish, 4% focused
on birds, and the remaining 4% were divided
among reptiles, amphibians, arthropods, and mol-
lusks. Since then however, many more species have
been studied including Orangutans (Weiss, King, &
Perkins, 2006), greylag geese (Kralj-Fiser, Scheiber,
Blejec, Moestl, & Kotrschal, 2007), perch (Magn-

hagen, 2007), lizards (Cote & Clobert, 2007), squid
(Sinn, Gosling, & Moltschaniwskyj, 2008), and field
crickets (Kortet & Hendrick, 2007). It should be
noted that researchers in other fields often do not
explicitly conceptualize the consistent individual
differences in behavior in terms of personality so it
is easy to miss relevant studies done outside the
field of psychology.

Some Traits Show More Cross-Species Gener-
ality Than Others

A large number of personality traits have been
identified in animals, but are there any that show
particularly strong cross-species generality? It can
be argued that the most basic personality traits will
appear across multiple species. Most empirical
studies of animal personality focus on just a single
species so cross-species commonalities must be
identified by combining studies. One review sum-
marized the evidence for cross-species commonali-
ties in personality in 19 factor-analytic studies, rep-
resenting 12 different species (Gosling & John,
1999). The review included studies using both per-
sonality ratings and behavioral codings and the
findings were organized in terms of the human Five
Factor Model plus dominance and activity.

The dimensions of Extraversion, Neuroticism,
and Agreeableness showed considerable generality
across the 12 species included in the review. Factors
related to Openness (usually curiosity or playful-
ness), were identified in all but four of the 12
species. Other factors showed less cross-species
generality. For example, dominance emerged as a
clear separate factor in seven of the 19 studies and
a separate Activity dimension was identified in two
of the studies. Chimpanzees were the only non-
human species with a separate Conscientiousness
factor, which included the lack of attention and

goal-directedness and erratic, unpredictable, and



disorganized behavior typical of the low pole in hu-
mans; this finding is consistent with the fact that
both humans and chimpanzees have relatively de-
veloped frontal cortices, the area of the brain re-
sponsible for higher executive function like making
plans and controlling impulses (Beer, Shimamura,
& Knight, 2004).

In making cross-species comparisons, question
inevitably arise about the equivalence of traits in
different species. How can it be determined that
what appears to boldness in squid or trout or chim-
panzees is in any way similar to boldness in hu-
mans? To solve this challenge, cross-species re-
searchers can draw from the lessons learned by
cross-cultural researchers (Gosling & Harley, in
press). A comparative researcher asking whether
the apparently sociable behavior of a rhesus mon-
key reflects the sociability that we know in humans
is analogous to the cross-cultural emotions re-
searcher asking whether the apparently angry ex-
pression of a hitherto isolated group of humans re-
flects the anger that we know in our own culture.
The solution to determining cross-cultural equiva-
lence of anger expressions is examining what
comes before and after the expressions, and where
possible, looking for commonalities in underlying
physiology. Likewise, an animal researcher can ex-
amine the apparently sociable behavior in the con-
text of what comes before and after the behavior
and, where possible, if it shares physiological, bio-
logical, and genetic commonalities with human so-
ciability Researchers can use this procedure when
they encounter unfamiliar species or when they
want to establish cross-species equivalences empir-

ically.
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Phase 2: Establish the Measurement
Foundations and Develop Methods

Having shown it is meaningful to refer to person-
ality in animals, the next step was to determine
whether it could be measured with adequate levels
of reliability and validity (Gosling, 2001; Uher, in
press). Although personality traits had been as-
sessed in a variety of species, such as rhesus mon-
keys (Stevenson-Hinde & Zunz, 1978), hyenas
(Gosling, 1998), and octopuses (Mather & Ander-
son, 1993), no research had explicitly compared as-
sessments of humans and animals in a single de-
sign. Therefore, Gosling, Kwan, and John (2003a)
examined side-by-side the accuracy of personality
ratings of 78 dogs and their owners. Gosling et al.
used parallel procedures and instruments to com-
pare the ratings in terms of three accuracy criteria:
internal consistency, consensus, and correspon-
dence. On all three criteria, judgments of dogs were
as accurate as judgments of humans, again suggest-
ing that personality differences do exist and demon-
strating that personality traits can be measured in
animals. These findings are consistent with the
growing body of research measuring personality in
individual species, further supporting the viability
of assessing personality in animals.

One ongoing debate has concerned whether per-
sonality is best measured by coding of an animal’s
overt behaviors, or by obtaining subjective ratings
of broad traits by knowledgeable observers (e.g.,
human caretakers). The two methods reflect differ-
ent resolutions to the supposed trade-off between
quantifying personality in terms of objective behav-
iors and using humans to record and collate infor-
mation more subjectively. Behavior codings, which
are the preferred method for biological researchers,

have been used more often than ratings; in one re-
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view, 74% of animal-personality studies had used
behavior codings to assess personality, and only
34% had used trait ratings (Gosling, 2001). Although
both methods have been used for assessing person-
ality, many animal behavior researchers regard be-
havior codings as intrinsically superior to global
personality ratings. In contrast, many human re-
searchers argue that behavior codings actually de-
serve the closest scrutiny.

Vazire, Gosling, Dickey, and Schapiro (2007) ar-
gued that there are three reasons to predict that trait
ratings will generally be more reliable than behav-
ioral codings. First, ratings aggregate across time
and contexts. The variance in behaviors across situ-
ations and time can sometimes be extreme, espe-
cially for behaviors that occur only in rare circum-
stances. Trait ratings are better than behavior cod-
ings because they are able to detect low base-rate
behaviors because of their greater aggregation
across time. For example, a dog owner can accu-
rately report whether or not her dog tends to bite
humans, whereas even months of detailed observa-
tions may not be enough to detect such behavior if
it is infrequent. Second, ratings often aggregate
across observers. Both coding and rating methods
could benefit from this tactic, but as they are cur-
rently practiced, only trait rating methods do so.
Aggregating ratings across multiple observers en-
hances reliability by reducing measurement error
due to the systematic idiosyncracies of an observer
(Block, 1961). For example, one observer may con-
sistently interpret submissive behavior as playful,
but this source of error will be minimized when rat-
ings are aggregated across multiple observers. Fi-
nally, raters can take context into account. Some
variability in behavior is due to changes in the ani-
mal’s situations or environment. For example, an in-

dividual may be active at one moment but inactive

at another, but the variability in activity level may
be due to situational factors, such as feeding time.
One way to reduce the effects of this kind of vari-
ability is to take the situation into account when as-
sessing personality. Observers making trait ratings
can discount situational influences on behavior
when making their ratings. In contrast, an observer
making their behavior codings would treat all in-
stances of a behavior the same way, regardless of
the situation.

Recent direct comparisons of the two methods
suggest that ratings are indeed superior to behavior
codings for capturing personality traits because rat-
ing methods are more reliable, are not as subjective
as is widely assumed, and are generally much more
practical (Vazire et al., 2007). Thus, trait ratings are
well-suited for detecting consistencies in animal-
s’behaviors, the very foundation of personality. Of
course, where time and resources permit, both

methods should be used.

Phase 3: Address Substantive Questions

Phase 3 is where the comparative approach be-
gins to payoff. Gosling (2001) proposed six domains
as particularly likely to benefit from comparative re-
search: understanding the (1) genetic, (2) biologi-
cal, and (3) environmental bases of personality and
illuminating research on (4) personality develop-
ment, (5) personality perception, and (6) the links
between personality and health. With the theoreti-
cal and measurement foundations now complete,
researchers are beginning to reap the benefits of
animal research.

To illustrate the substantive contributions that an-
imal personality research can make, consider John
Capitanio’s research program, which for over a
decade has been accruing personality data on over

175 rhesus monkeys (see Weinstein et al., in press,



for description of this research program). He as-
sessed their personalities at 5-10 years of age, iden-
tifying a fourfactor structure, which was later con-
firmed with confirmatory factor analysis in a sepa-
rate subsample. Animals were tested in a variety of
social and nonsocial situations and behavioral and
physiological measures were obtained in these situ-
ations for up to several years following the initial
personality assessments; personality was found to
predict various measures of social behavior and
emotionality, plasma cortisol concentrations,
tetanus- and herpesvirus-specific antibody re-
sponses, heart rate, and central nervous system
functioning. For example, Sociability scores pre-
dicted patterns of neural innervation of lymph
nodes, moderated the response to a social stressor,
and influenced expression of genes associated with
innate immune responses.
Current Standing of Research in Animal Per-
sonality

As shown in Figure 1, research on animal per-
sonality has experienced explosive growth over the
past decade. This surge of research attention has
been accompanied by increased acceptance of the
topic in scientific circles. Indeed, whereas earlier
papers sometimes used terms like “temperament”
to avoid the anthropomorphic associations of “per-
sonality several recent articles using “personality”
have appeared in the most prestigious scientific
journals such as Nature (e.g. Wolf, van Doorn,
Leimar, & Weissing, 2007) and Proceedings of the
Royal Society (e.g. Fidler et al., 2007). Moreover,
there now appears to be widespread acceptance of
animal studies in establishment outlets; for exam-
ple, chapters on animal personality appear in the
most recent Handbooks of Personality (Gosling &
Harley, in press; Weinstein et al., in press) and the

latest Handbook of Personality Research Methods
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(Vazire et al., 2007).

In ten years the field has come a long way. It ap-
pears that animal research is poised to make sub-
stantial theoretical and applied contributions to
personality and is at last becoming a mainstream
area of the field. In fact, many graduate students
now entering Ph.D. programs find the topic on the

syllabi of their first-year personality seminars.
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