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Domestic dogs (Canis familiaris) have been submitted to a vast process of artificial selection and to date,
there are hundreds of breeds that differ in their physical and behavioral features. In addition, dogs pos-
sess important skills to communicate with humans. Previous evidence indicates that those abilities are
related to the domestication process and are modulated by instrumental learning processes. Very few
studies, however, have evaluated breed differences in the use and learning of interspecific communica-
eywords:
reed differences
omestic dogs
aze

nterspecific communication
earning

tive responses. In Study 1 Retrievers, German Shepherds and Poodles were compared in the acquisition
and extinction of their gaze toward the human face, in a conflict situation involving food within sight but
out of reach. The groups did not differ in the acquisition of the response, but throughout the extinction
phase Retrievers gazed to the human significantly more than the other groups. In Study 2, similar results
were obtained in a test without any previous explicit training. These results suggest that these three

fer in
major popular breeds dif

. Introduction

Domestic dogs (Canis familiaris) possess important skills to com-
unicate with humans (for a review, see Miklósi et al., 2004; Hare

nd Tomasello, 2005; Udell and Wynne, 2008).
One of the most widely studied communicative responses is the

irection of the gaze toward the human face in situations of uncer-
ainty or conflict. In a comparative study, socialized wolves (Canis
upus) and dogs were trained to open a container and pull a rope
o get food (Miklósi et al., 2003). Once the animals learned to solve
he task, they were faced with an unsolvable version (the container
as locked and the rope secured). Whereas in the first version both

pecies performed equally, in the unsolvable version dogs began
isual contact with humans more quickly and for a longer period
han wolves. The latter, however, remained oriented to the devices
nd persevered in the task. In a similar test, dogs again looked
ore toward the human than another domesticated species, cats

Felis catus; Miklósi et al., 2005). In another task, where access to
ood was blocked, pet dog’s and guide dog’s strategies to request
ood were compared. Gazing toward the owner was the most fre-
uent behavior and no differences between pet dogs and guide dogs

ere found, suggesting that this behavior could be independent of

he visual status of the owner (Gaunet, 2008). Similar results were
ound using a toy as reward (Gaunet, 2009).

∗ Corresponding author. Tel.: +54 011 4543 2633.
E-mail address: marianabentosela@gmail.com (M. Bentosela).

376-6357/$ – see front matter © 2010 Elsevier B.V. All rights reserved.
oi:10.1016/j.beproc.2010.04.003
gazing to humans in a communicative situation.
© 2010 Elsevier B.V. All rights reserved.

Besides, Miklósi et al. (2000) found that dogs who saw where
food or a toy was hidden while the owner was out of the room,
vocalized and alternated their gaze between the person and the
hidden reward upon his return, so that the owners were able to
discover the correct location of the object. Taken together, these
studies indicate that, when faced with an unsolvable problem, dogs
tend to approach people using their gaze as a communicative signal
and humans as tools to achieve their purpose (Hare, 2004).

The high performance of dogs compared to wolves in interspe-
cific communicative tasks led several authors to propose that these
skills were a product of domestication, and independent of learn-
ing processes (e.g., Hare et al., 2002; Bräuer et al., 2006; Miklósi
and Soproni, 2006). Recent studies, however, show that associa-
tive learning plays an important role in the mechanisms involved
in interspecific communication (Wynne et al., 2008; Elgier et al.,
2009a). Specifically, both production and comprehension of com-
municative cues were shown to be flexible in response to changes
in environmental contingencies (Bentosela et al., 2008; Elgier et
al., 2009b). A recent study has evaluated whether the outcomes
of gazing at the human face modified gaze duration in a situation
of conflict with food in sight but out of the dogs’ reach (Bentosela
et al., 2008). Each time the dog looked at the experimenter’s face it
received a reward so gaze duration increased significantly (acquisi-
tion), and when the reinforcer was no longer delivered (extinction)

or was delivered any time the animal was not gazing to the human
(omission) the response decreased. A decline in gazing was also
found when rather than omitting the reward, a lower quality one
was provided (Bentosela et al., 2009). These evidences indicate that
such response diminishes even when food is being delivered and

http://www.sciencedirect.com/science/journal/03766357
http://www.elsevier.com/locate/behavproc
mailto:marianabentosela@gmail.com
dx.doi.org/10.1016/j.beproc.2010.04.003
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Table 1
Description of the subjects used in Study 1.

Subject Sex Age in
months

Testing location Breed

Inca F 36 Boarding place Labrador Retriever
Checha F 46 Boarding place Labrador Retriever
Benicio F 12 Boarding place Labrador Retriever
Brownie M 48 Boarding place Labrador Retriever
Giorgio M 36 Owner’s home Labrador Retriever
Simón F 24 Owner’s home Labrador Retriever
Rola M 72 Owner’s home Labrador Retriever
Homero M 18 Boarding place Golden Retriever
Simón M 60 Owner’s home Golden Retriever
Cameron M 36 Boarding place German Shepherd
Gringo M 30 Boarding place German Shepherd
Freak M 30 Boarding place German Shepherd
Olaf M 102 Owner’s home German Shepherd
Inca F 24 Owner’s home German Shepherd
Quidan M 12 Owner’s home German Shepherd
Buby M 9 Owner’s home Poodle
Brisa F 12 Owner’s home Poodle
Cani M 48 Boarding place Poodle
Maia F 60 Owner’s home Poodle
Luli F 48 Boarding place Poodle
Frida F 54 Owner’s home Poodle
A. Jakovcevic et al. / Behavio

hat, at least in part, is modulated by reinforcement contingen-
ies. Other studies have also found differences in communicative
ehaviors when comparing dogs with different types of train-

ng (McKinley & Sambrook, 2000; Marshall-Pescini et al., 2008,
009).

On the other hand, dogs show considerable variation in mor-
hology, genetics and behavior, which is manifest in the more
f 400 breeds we have today (Stafford, 2006; Svartberg, 2006).
ehavioral differences between breeds have often been regarded as
emnants from past selection during the breeds’ origins (Scott and
uller, 1965). This artificial selection was performed with a focus on
pecific cognitive and behavioral skills relative to the function for
hich the dogs were used, such as shepherding, hunting, search-

escue, etc., which produced the different breeds that we know
oday (Coppinger and Coppinger, 2001; Hare and Tomasello, 2005).
uring recent decades, however, selection in many breeds has
ndergone great changes and may have influenced breed-typical
ehavior (Svartberg, 2006).

In an indirect way, dogs’ type of work also determines their
ind of interaction with humans (Miklósi et al., 2004). It may be
he case that breeds with different histories of selection show dif-
erences in their communicative skills as well as in the learning
f these abilities. To our knowledge there are no previous studies
bout breed differences in the use of gazing to the human face.
hen the purpose of the present study is to perform a preliminary
valuation of whether diverse breeds differ in the acquisition and
xtinction of the communicative response of gazing at the human
ace to ask for food. The existence of breed differences in the learn-
ng of communicative responses can provide information related to

ithin-species cognitive differences and about which are the most
uitable breeds to work near humans.

. Study 1

Although textbooks and popular literature associate dog breeds
ith distinct behavioral features and mental skills, comparative

tudies on breed differences are very scarce (Pongrácz et al., 2005).
ne possible reason for the paucity of behavioral studies comparing

he communicative abilities of different breeds, is the large number
f animals that would need to be tested even to cover a representa-
ive subset (Dorey et al., 2009). Taking this in account, we decided to
ocus the evaluation on three major popular breed groups: Retriev-
rs, German Shepherds and Poodles. Although Retrievers were
riginally selected for hunting and Shepherds for herding tasks,
ost recent uses – albeit non exclusively – were as guide dogs and

s police or military dogs respectively (e.g., Goddard and Beilharz,
984; Wilsson and Sundgren, 1997; Slabbert and Odendaal, 1999).

n this sense, Wilsson and Sundgren (1997) compared Retrievers
nd German Shepherds by means of behavioural tests founding that
etrievers were more cooperative and affable than Shepherds. Still,

ess information is available regarding Poodles, but they are very
opular breed designed to sharing life with humans as companions
Cayuela, 2003).

Provided that the evaluated breeds differ in the function for
hich they were selected as well as in their behavioral characteris-

ics, in the following study it is explored if such differences are also
bserved in the learning of a task involving communication with a
uman.

.1. Materials and methods
.1.1. Subjects
The subjects were 24 pet dogs (Canis familiaris, see Table 1 for

etails) that lived in human households. All were recruited volun-
arily from their owners.
Rocky M 24 Owner’s home Poodle
Lola F 24 Owner’s home Poodle
Melody F 16 Owner’s home Poodle

Three breed groups were evaluated: Retrievers (n = 9, 7 Labrador
Retriever and 2 Golden Retriever, age 38.25 + 20.78 months, 4
females and 5 males), German Shepherds (n = 6, age 39.00 + 31.92
months, 1 female and 5 males) and Poodles (n = 9, age 28.43 + 20.38
months, 6 females and 3 males). As the main breed group classifica-
tions (Fédération Cynologique Internationale and American Kennel
Club) cluster Labrador Retriever and Golden Retriever together we
evaluated them as a single group.

All dogs in this study belonged to families who treated them as
pets, and not for their original working abilities. Only one subject
(a Golden Retriever) had received basic obedience training.

Dogs had free access to water and the last meal before train-
ing sessions had been received approximately 7 h earlier for large
dogs (more than 10 kg in weight), but approximately 13 h before
for small dogs (less than 10 kg in weight).

2.1.2. Experimental setting and apparatus
All sessions were scheduled in a location familiar to the dogs.

Fourteen dogs were evaluated in a room of the owner’s house, the
remaining in a training/boarding establishment that was familiar
to the dogs. In both cases, sessions were scheduled in a restricted
area allowing some degree of free movement or in an open space.
In the latter case, an approximately 2 m leash restricted movement.
The leash was tied down.

The reward was dry liver between 0.6 and 0.8 g for the small
dogs and between 1.3 and 1.5 g for the larger ones. Incentives were
placed in a container located on a high shelf (Fig. 1). The container
was visible to the animals, but out of their reach. All trials were
videotaped with a Sony DCR TRV 310 camera. The person taping
the trial was located behind and on one side of the experimenter,
so as to be able to film the direction of the dog’s gaze and head. Each
session involved the dog, the experimenter, and the person operat-
ing the camera. The experimenter was always a woman unknown
to the animal. Owners were not present.
2.1.3. Procedure
The procedure was similar to the one used by Bentosela et

al. (2008). It consisted of three phases: warm-up, acquisition and
extinction.
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Fig. 1. Photo of the testing scenario.

Warm-up: During a single session lasting 3–5 min, dogs were
rought to the location where training was to take place to let them
xplore it. The experimenter called the dogs by their names and
ctively sought physical contact. To evaluate dogs’ motivation for
ood, they received three units of liver, directly from the hand of
he experimenter.

Acquisition: Immediately after warm-up, dogs received three tri-
ls of differential reinforcement of gazing at the experimenter. Each
rial lasted 2 min with an inter-trial interval (ITI) of approximately
min. Acquisition trials started with the experimenter standing by

he food container and calling the dog by its name just once. Dogs
ere reinforced each time they gazed at the experimenter. From

he second trial, dogs were required to gaze at the experimenter
or at least 1 s before receiving a reward.

Usually, dogs moved their gaze from the experimenter’s face
o her hand as soon as the experimenter reached for the food. A
ew reinforcer was delivered when the dog turned its gaze back
o the experimenter’s face for one second. At the end of each trial,
he experimenter withdrew to a different location, out of the dog’s
isual field, while the dog remained in the training area. All the
ogs in this experiment responded to their names and gazed at the
xperimenter at least four times during each trial.

Extinction: Three extinction trials, 2 min each, were performed
ith a 2-min ITI. The interval between acquisition and extinction
hases lasted 2 min. This phase was identical to the acquisition one
xcept that the reward was never delivered. It started by calling the
og by its name once, but without giving it any food. The experi-

enter remained in the same place as in previous trials. At the end

f each trial she left the area.
During acquisition and extinction trials the experimenter

emained in the same position gazing at the dog’s face.
Fig. 2. Gaze duration (s) during each trial for each group in Study 1. Dogs were
required to gaze at the trainer for 1 s to receive food in the acquisition phase (means
±95% confidence intervals). During extinction (no food was delivered) Retrievers
gazed significantly more than Shepherds and Poodles, *p < 0.05.

2.2. Data analysis

Gaze duration (s) was measured as a dependent variable. This
behavior was scored on all trials by manually calculating (with a
stop watch) the cumulative duration of visual contact of the dog
with the trainer. Two trained observers analyzed gaze duration in
the videotaped material. To test inter-observer reliability Pearson’s
coefficients of correlation were calculated for gaze duration for all
the dogs (rs > 0.99, Ns = 24, ps < 0.01, two-tailed).

Gaze duration was found not to differ from normal distribution
(Kolmogorov–Smirnov test); therefore, parametric analyses were
used. In order to evaluate the breed group effect on gaze dura-
tion analyses of variance with trials as repeated measures were
performed, one for the acquisition phase and another for the extinc-
tion phase. Whenever necessary, LSD post hoc tests were used. The
alpha value was set at 0.05. All analyses involved two-tailed tests.

To evaluate whether other potentially relevant factors, such as
gender, age (juvenile dogs 9–24 months vs. adult dogs 25–102
months) and place of training (owner’s home vs. training/boarding
place) affect gaze duration, a repeated measures ANOVA for each
factor in the acquisition and extinction phases was performed prior
to the main analysis. Neither factors, Fs < 2.49, ps > 0.05, nor the
interactions, Fs < 1.75, ps > 0.05, were significant in the acquisition
phase. In the extinction phase neither factors, Fs < 3.75, ps > 0.05,
nor the interactions, Fs < 3.14, ps > 0.05, were significant. This would
indicate that age, sex, and place of training did not affect gaze dura-
tion. On this basis, these factors were not included in the main
analysis since their incorporation into an overall analysis would
decrease “n”, and type II error would increase considerably.

2.3. Results and discussion

Fig. 2 shows gaze duration during acquisition and extinction
trials for the three groups. An ANOVA using acquisition trials as
repeated measures, with gaze duration as a within-subjects factor
and breed group as a between-subjects factor, indicated a signifi-
cant effect of trials, F1, 21 = 45.9, p = 0.01. Nevertheless, the effect of
breed group, F2, 21 = 2.98, p > 0.05, as well the interaction of group
and trial number, F2, 21 = 0.1, p > 0.05, were non-significant. This
indicates that the animals significantly increased gaze duration
during acquisition trials regardless of the breed to which they
belonged.

Fig. 2 shows that in the first extinction trial the dogs increased

gaze duration and then gradually decreased it. A global analy-
sis of the extinction phase indicated significant effects of trials,
F1, 21 = 34.93, p = 0.01, as well as of breed group, F2, 21 = 4.54, p = 0.02,
this indicates that the gaze response changed throughout trials
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Table 2
Description of the subjects used in Study 2.

Subject Sex Age in
months

Testing location Breed

Keeper M 36 Owner’s home Labrador Retriever
Pepe M 84 Owner’s home Labrador Retriever
Sally F 18 Boarding place Labrador Retriever
Ioda M 48 Boarding place Labrador Retriever
Bruja F 60 Boarding place Labrador Retriever
Chloe F 72 Boarding place Labrador Retriever
Lab M 18 Boarding place Labrador Retriever
Lara F 96 Owner’s home Golden Retriever
Balboa F 72 Boarding place Golden Retriever
Biggie F 24 Owner’s home German Shepherd
Lola F 42 Owner’s home German Shepherd
Tango M 48 Boarding place German Shepherd
Magie F 24 Boarding place German Shepherd
Magoo M 18 Boarding place German Shepherd
Freija F 96 Boarding place German Shepherd
Bosco M 48 Owner’s home German Shepherd
Oso M 12 Boarding place German Shepherd
Roger M 12 Owner’s home Poodle
Hana F 24 Owner’s home Poodle
Abril F 24 Owner’s home Poodle
Maqui F 24 Owner’s home Poodle
Luna F 36 Owner’s home Poodle
Pepa F 84 Owner’s home Poodle
A. Jakovcevic et al. / Behavio

nd across groups. The interaction was non-significant, F2, 21 = 0.33,
> 0.05. The LSD post hoc comparisons between breed groups indi-
ated that Retrievers had significantly higher gaze duration than
hepherds, p = 0.01 and Poodles, p = 0.03. Nevertheless, there were
o significant differences between Shepherds and Poodles, p = 0.51.
hese results indicate that dogs in general reduced gaze duration
hen it was no longer reinforced and that Retrievers are more
ersistent in their response than the other evaluated breeds. In
ynthesis, dogs increased gazing toward the human face when they
ere reinforced and decreased it when they ceased to be rewarded.

hese results replicate previous evidence showing that this com-
unicative response is modulated by environmental changes and

hat it responds to instrumental learning processes (Bentosela et
l., 2008).

In the first extinction trial there was an abrupt increase of the
esponse. This enhancement of the response, known as invigora-
ion (Amsel, 1992), is characteristic of extinction procedures. In
art, however, this could be due to a change in the procedure, since

n extinction the animals did not have to interrupt their gaze to
onsume the reinforcer any longer.

During extinction the emission of the previous learned response
an be considered as a measure of persistence. Persistence behav-
ors can also be observed when instead of delivering the favorite
eward a less preferred one is offered. In this sense, Gaunet (2009)
howed that dogs persevered in their communicative responses
owards humans (e.g., gaze alternations between owner and target
bject) when an unfamiliar object instead of their favorite toy was
elivered. Then, this behavior could be associated to the previous
einforcements that dogs received in their daily interaction with
umans.

Importantly, a difference between groups in the extinction
hase was observed. Retrievers gazed significantly more than Ger-
an Shepherds and Poodles. There are several possible reasons

or the fact that Retrievers persevere in the gaze response. On the
ne hand, Retrievers may have a greater motivation for food, but
his explanation does not seem appropriate since deprivation was
ontrolled in all groups. Nevertheless is possible that this group
erceive reward quality in a different way than the other groups.

t would be necessary to perform studies comparing the motiva-
ional value of food for the different breeds. Secondly, they may
ave difficulties in adjusting their behavior to changes in environ-
ental contingencies. This hypothesis could be tested comparing

reeds’ performances in various extinction tasks. A third possibil-
ty is that the presence of the experimenter, who directs her gaze
oward the animal, operates as a social reinforcer that maintains
he response. In that case, results would indicate that the social
actor of the task might act as a reinforcer for Retrievers but not for
hepherds or Poodles. Retrievers would look more to the human
egardless of the training received during the experiment. Study 2
as performed to test this hypothesis.

. Study 2

To date few studies have investigated breed differences in dogs’
nterspecific communicative abilities. In this sense, two recent
tudies have found that breeds differ in the comprehension of
uman signals to find baited food. Wobber et al. (2009) found that
orking breeds (Shepherds and Huskies) were better than non-
orking breeds (Basenji and Poodle) and this difference seem to

e independent of breeds’ similarity to wolves. In addition, Gácsi

t al. (2009) reported that cooperative breeds selected to work
n close cooperation and continuous visual contact with human
artners were more skillful than independent breeds and mon-
rels. Nevertheless, previous works failed to find differences in
he use of human cues to find food between herding and hunting
Luca M 31 Boarding place Poodle
Homero M 24 Boarding place Poodle
Kongo M 84 Boarding place Poodle

dogs (Riedel et al., 2008), or among gundogs (Labrador Retriever,
Golden Retriever, Cocker Spaniel and Cocker Springer Spaniel) and
non-gundogs (German Shepherd, Terrier and Poodle; McKinley and
Sambrook, 2000).

Despite of these divergent evidences about breed differences in
the comprehension of human signals, to our knowledge there are
no studies comparing breeds in the emission of communicative sig-
nals. The results of Study 1 suggest that the evaluated breeds do not
differ in the learning of the gaze response, but there are differences
in gaze maintenance during extinction. If Retrievers are more prone
to use gazing to the human face in conflict situations this might
also be observed in a test without previous explicit training. This
possibility was tested in the following study.

3.1. Materials and methods

3.1.1. Subjects and apparatus
The subjects were 26 pet dogs that lived in domestic households

(see Table 2 for details). The average age was 44.58 + 27.46 months,
11 were males and 15 females. Three breed groups were evaluated:
Retrievers (n = 9, 7 Labrador Retriever and 2 Golden Retriever, age
56.00 + 27.98 months, 5 females and 4 males), German Shepherds
(n = 8, age 39.00 + 26.83 months, 4 females and 4 males) and Poodles
(n = 9, age 38.11 + 26.79 months, 5 females and 4 males). All were
recruited voluntarily from their owners.

The subjects had not received specific training nor were they
used for the breed’s original function. Only two dogs had received
basic obedience training (1 Labrador Retriever, 1 German Shep-
herd).

All sessions were scheduled in a familiar location for the dogs.
Twelve were evaluated in a room in the owner’s house, the remain-
ing ones in a training/boarding establishment familiar to the dogs.
The rest of the conditions and apparatus were similar to those in
Study 1.
3.1.2. Procedure
The procedure was divided into two parts of 2 min each. In the

first one, the experimenter called the dog by its name and actively
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works as a social reinforcer that maintains the response. In that
ig. 3. Gaze duration (s) for the three groups evaluated in Study 2. This test did not
nclude gaze training (means ±95% confidence intervals). *p < 0.05.

ought physical contact, while giving it pieces of liver at variable
ntervals. The experimenter extracted one piece at a time from a
ontainer (placed on a high shelf, in sight but out of the animal’s
each, Fig. 1) directing the dog’s attention to the bowl. In this way,
ogs could see where the food was located. A total of five pieces of
ood were delivered independently of where the dog was gazing.
uring this period, the experimenter avoided visual contact. When
min were over, the second part started. The experimenter stood
eside the container, called the dog by its name just once and gave

t one last piece of liver. At this time she initiated eye contact with
he dog and maintained it during the whole trial. No more food was
elivered. Gazing toward the human face was video taped.

.2. Data analysis

During the 2-min test, gaze duration(s) at the experimenter’s
ace was measured as in Study 1. Inter-observer reliability was
nalyzed in 83% of the videos by means of Pearson’s coefficient
f correlation (r > 0.99, p < 0.01, two-tailed).

Again gaze duration did not differ from normal distribution
Kolmogorov–Smirnov test); therefore, parametric analyses were
sed. In order to compare this measure between groups a one-way
NOVA was performed. Whenever necessary, LSD post hoc tests
ere used. The alpha value was set at 0.05. All analyses involved

wo-tailed tests.
To evaluate possible effects of gender, place of training or age

juvenile dogs 12–24 months vs. adult dogs 25–96 months), inde-
endent samples t-test were used. Neither gender, t24 = −0.08,
> 0.05, place of training, t24 = 0.88, p > 0.05, or age, t24 = −1.46,
> 0.05, significantly affected gaze duration.

.3. Results

Groups differed in gaze duration towards the human face,
2, 25 = 7.58, p = 0.003 (Fig. 3). The LSD post hoc comparisons indi-
ated that Retrievers had significantly higher gaze duration than
erman Shepherds, p = 0.007, and Poodles, p = 0.001. Instead there
ere no significant differences between Shepherds and Poodles,
= 0.55.

This data suggests that breeds differ in the production of com-
unicative signals. Specifically, Retrievers gazed significantly more

han Shepherds and Poodles when there was food in sight but out
f reach and that this difference may be independent of previous
xplicit training. As far as this is concerned, it is less likely that

etrievers have a slower extinction rate because they are less flex-

ble to environmental changes. Moreover, this result suggests that
he presence of the human acts as a social reinforcer of a greater
alience for the Retrievers.
ocesses 84 (2010) 602–607

4. General discussion

The overall results of Study 1 indicate that the gaze response to a
human face is modulated by environmental changes, as it increased
when it was reinforced and it decreased when it did not lead to the
delivery of an expected reward. These results replicate the previous
findings of Bentosela et al. (2008) and strengthen the hypothesis
that instrumental learning processes modulate this interspecific
communicative response.

Most importantly, breed differences were observed during
extinction. Specifically, Retrievers showed a slower extinction of
the gaze response compared to Shepherds and Poodles. In addi-
tion, in Study 2 the duration of Retrievers’ gaze at the human face
was significantly longer than that of German Shepherds and Poo-
dles in the presence of food out of reach, even in the absence of a
previous training phase.

It might be assumed that the observed differences are connected
to the original selective pressures that created these breeds. In this
sense, Retrievers are hunting dogs specialized in retrieving the prey
and are adapted to work near humans and under their control.
Shepherds come from populations of large dogs, of the molosoid
type, who always protected livestock from predators. Besides, Poo-
dles are small in stature and were bred for companionship so they
have a special aptitude for sharing life with humans and can live in
restricted areas (Cayuela, 2003).

Differently form Companion dogs, Retrievers and Shepherds
are ‘cooperative worker’ breeds (Gácsi et al., 2009). The observed
difference between Retrievers and Poodles is in accordance with
the breed differences found in the comprehension of human cues,
and supports the hypothesis that breeds not selected to work
near humans are less skilled to communicate with them (Gácsi et
al., 2009; Wobber et al., 2009). However, the observed difference
between Shepherds and Retrievers challenges that assumption, at
least with respect to the production of communicative signals. A
possible explanation is that while Retrievers were aimed at get-
ting back the prey in hunting contexts where they must constantly
interact with humans, the herding task performed by Sheepdogs
can be done more independently. Another unexplored possibil-
ity is that breeds’ communicative abilities are different regarding
comprehension or production of signals.

However, results should be interpreted with caution, since the
animals evaluated were treated as pets and not trained to perform
their original function. Moreover, although the differences appear
to be related to breed characteristics, it is necessary to emphasize
that all the dogs used in these studies were adults and lived in
a highly variable human environment, where not only genes, but
also epigenetic forces may shape their behavior (Pongrácz et al.,
2005). In addition, these differences could be explained by an inter-
action between breed characteristics and the attitudes of owners
who choose each breed. For example, possibly, those who choose
Retrievers as pets, based on their high sociability, lead to a selec-
tion toward greater sociability in this breed. In this regard, recent
studies suggest that selection pressures are currently changing the
breed’s original features (Svartberg, 2006). It would be interest-
ing to investigate if owners of a specific breed treat their dogs in a
particular way.

The fact that Retrievers gazed more to the human even when
no food was obtained (Study 1) and when there was no previ-
ous explicit training (Study 2) could be due to the presence of
another reinforcer during the tasks. It may happen that the pres-
ence of the experimenter, who directs her gaze toward the animal,
case, results would indicate that the social factor of the tasks
might act as a stronger reward for Retrievers than for either Shep-
herds or Poodles. On this subject, there is evidence – albeit scarce
– indicating that Labrador Retrievers approach and seek human
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ontact significantly more than German Shepherds (Wilsson and
undgren, 1997). Svartberg (2006) found that Labrador Retrievers
nd Golden Retrievers are among those that score higher in socia-
ility, described as the tendency to be friendly toward unfamiliar
ersons, whereas Poodles and Dobermans are among those with
he lowest scores (Svartberg, 2007). Recent findings indicate that
aze duration positively correlates with sociability measures and
hat more sociable dogs gaze significantly more to the human face
han less sociable ones (Jakovcevic et al., unpublished data). As a
hole, these evidences suggest that a difference in sociability levels

s a suitable explanation for the present results.
From an applied point of view, having information on the differ-

ntial use of communicative signals by the different breeds might
ontribute to make appropriate selection for training purposes as
ell as for their use as pets. Gaze direction can be considered as an

ndicator of the attentional focus (Emery, 2000) and in that sense
etrievers would be more attentive to humans, which is an advan-
age at the moment of training.

Finally, the information obtained suggests that communicative
echanisms between dogs and humans involve the interaction of

arious factors such as environment, learning, genetics and differ-
ntial selection of traits in the different breeds.

cknowledgements

This research was supported by CONICET and AGENCIA (PICT
005, number 38020). We would like to express our special grat-

tude to Clive Wynne, Nadia Justel and Eliana Ruetti for their
aluable comments of a preliminary version of the manuscript.
urthermore, we would like to thank Gabriela Barrera, Sandro Fos-
checa, Canine School GB and its director Gustavo Bianco for their
mportant collaboration in data collection. Also to María Teresa La
alle for manuscript translation. We are really grateful to all the dog
wners who participated in this study. Correspondence and request
or reprints may be sent to the first author, Adriana Jakovcevic, at:
ombatientes de Malvinas 3150, Ciudad Autónoma de Buenos Aires
1427), e-mail: adrianajak@gmail.com

eferences

msel, A., 1992. Frustration Theory: An Analysis of Dispositional Learning and Mem-
ory. Cambridge University Press, Cambridge.

entosela, M., Barrera, G., Jakovcevic, A., Elgier, A.M., Mustaca, A.E., 2008. Effect of
reinforcement, reinforcer omission and extinction on a communicative response
in domestic dogs (Canis familiaris). Behav. Proc. 78, 464–469.

entosela, M., Jakovcevic, A., Elgier, A.M., Mustaca, A.E., Papini, M., 2009. Incentive
contrast in domestic dogs (Canis familiaris). J. Comp. Psychol. 123, 125–130.

räuer, J., Kaminski, J., Riedel, J., Call, J., Tomasello, M., 2006. Making inferences about
the location of hidden food: social dog, causal ape. J. Comp. Psychol. 120, 38–47.

ayuela, N.L., 2003. Larousse del Perro. Ediciones Larousse, Mexico D.F.
oppinger, R., Coppinger, L., 2001. Dogs: A Startling New Understanding of Canine
Origin, Behavior and Evolution. Chicago University Press, Chicago.
orey, N.R., Udell, M.A.R., Wynne, C.D.L., 2009. Breed differences in dogs sensitivity

to human points: a meta-analysis. Behav. Proc. 81, 409–415.
lgier, A.M., Jakovcevic, A., Barrera, G., Mustaca, A.E., Bentosela, M., 2009a. Commu-

nication between domestic dogs (Canis familiaris) and humans: dogs are good
learners. Behav. Proc. 81, 402–408.
rocesses 84 (2010) 602–607 607

Elgier, A.M., Jakovcevic, A., Mustaca, A.E., Bentosela, M., 2009b. Learning and owner–
stranger effects on interspecific communication in domestic dogs (Canis famil-
iaris). Behav. Proc. 81, 44–49.

Emery, N.J., 2000. The eyes have it: the neuroethology, function and evolution of
social gaze. Neurosci. Biobehav. Rev. 24, 581–604.

Gácsi, M., McGreevy, P., Kara, E., Miklósi, A., 2009. Effects of selection for coop-
eration and attention in dogs. Behav. Brain Funct., doi:10.1186/1744-9081-5-
31.

Gaunet, F., 2008. How do guide dogs of blind owners and pet dogs of sighted owners
(Canis familiaris) ask their owners for food? Anim. Cogn. 11, 475–483.

Gaunet, F., 2009. How do guide dogs and pet dogs (Canis familiaris) ask their owners
for their toy and for playing? Anim. Cogn. 13, 311–323.

Goddard, M.E., Beilharz, R.G., 1984. A factor analysis of fearfulness in potential guide
dogs. Appl. Anim. Behav. Sci. 12, 253–265.

Hare, B., 2004. Domestic dogs use humans as tools. In: Bekoff, M. (Ed.), Encyclopedia
of Animal Behavior. Greenwood Press, Westport, pp. 277–285.

Hare, B., Brown, M., Williamson, C., Tomasello, M., 2002. The domestication of social
cognition in dogs. Science 298, 1634–1636.

Hare, B., Tomasello, M., 2005. Human-like social skills in dogs? Trends Cogn. Sci. 9,
439–444.

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. Behav. Proc. 81, 416–422.

Marshall-Pescini, S., Valsecchi, P., Petak, I., Attilio Accorsi, P., Prato-Previde, E.,
2008. Does training make you smarter? The effects of training on dogs’ per-
formance (Canis familiaris) in a problem solving task. Behav. Proc. 78, 449–
454.

McKinley, J., Sambrook, T.D., 2000. Use of human-given cues by domestic dogs (Canis
familiaris) and horses (Equus caballus). Anim. Cogn. 3, 13–22.

Miklósi, A., Kubinyi, E., Topál, J., Gácsi, M., Virányi, Z., Csányi, V., 2003. A simple reason
for a big difference: wolves do not look back at humans but dogs do. Curr. Biol.
13, 763–766.

Miklósi, A., Polgárdi, R., Topál, J., Csányi, V., 2000. Intentional behaviour in
dog–human communication: an experimental analysis of “showing” behaviour
in the dog. Anim. Cogn. 3, 159–166.

Miklósi, A., Pongrácz, P., Lakatos, G., Topál, J., Csányi, V., 2005. A comparative study
of dog–human and cat–human interactions in communicative contexts. J. Comp.
Psychol. 119, 179–186.

Miklósi, A., Soproni, K., 2006. A comparative analysis of animals’ understanding of
the human pointing gesture. Anim. Cogn. 9, 81–93.

Miklósi, A., Topál, J., Csányi, V., 2004. Comparative social cognition: what can dogs
teach us? Anim. Behav. 67, 995–1004.

Pongrácz, P., Miklósi, A., Vida, V., Csányi, V., 2005. The pet dogs’ ability for learning
from a human demonstrator in a detour task is independent from the breed and
age. Appl. Anim. Behav. Sci. 90, 309–323.

Riedel, J., Schumann, K., Kaminski, J., Call, J., Tomasello, M., 2008. The early ontogeny
of human–dog communication. Anim. Behav. 75, 1003–1014.

Scott, J.P., Fuller, J.L., 1965. Genetics and the Social Behavior of the Dog. The Univer-
sity of Chicago Press, Chicago.

Slabbert, J.M., Odendaal, J.S.J., 1999. Early prediction of adult police dog efficiency—a
longitudinal study. Appl. Anim. Behav. Sci. 64, 269–288.

Stafford, K., 2006. The Welfare of Dogs. Springer, The Netherlands.
Svartberg, K., 2006. Breed-typical behaviour in dogs—historical remnants or recent

constructs? Appl. Anim. Behav. Sci. 96, 293–313.
Svartberg, K., 2007. Individual differences in behaviour—dog personality. In: Jensen,

P. (Ed.), The Behavioural Biology of Dogs. CAB International, Cambridge, pp.
182–206.

Udell, M.A.R., Wynne, C.D.L., 2008. A review of domestic dogs (Canis familiaris)
human like behaviors: or why behavior analysts should stop worrying and love
their dogs. J. Exp. Anal. Behav. 89, 247–261.

Wilsson, E., Sundgren, P.E., 1997. The use of a behaviour test for the selection of dogs
for service and breeding. 1. Method of testing and evaluating test results in the
adult dog, demands on different kinds of service dogs, sex and breed differences.

Appl. Anim. Behav. Sci. 53, 279–295.

Wobber, V., Hare, B., Koler-Matznick, J., Wrangham, R., Tomasello, M., 2009. Breed
differences in domestic dogs’ (Canis familiaris) comprehension of human com-
municative signals. Interact. Stud. 10, 206–224.

Wynne, C.D.L., Udell, M.A.R., Lord, K., 2008. Ontogeny’s impacts on human–dog
communication. Anim. Behav. 76, e1–e4.

mailto:adrianajak@gmail.com

	Breed differences in dogs’ (Canis familiaris) gaze to the human face
	Introduction
	Study 1
	Materials and methods
	Subjects
	Experimental setting and apparatus
	Procedure

	Data analysis
	Results and discussion

	Study 2
	Materials and methods
	Subjects and apparatus
	Procedure

	Data analysis
	Results

	General discussion
	Acknowledgements
	References


