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On the basis of astudy by D. J. Povinelli, D. T. Bierschwale, and C. G. Cech (1999), the performance
of family dogs (Cants familiaris) was examined in a 2-way food choice task in which 4 types of
directional cues were given by the experimenter: pointing and gazing, head-nodding ("at target"), head

turning above the correct container ("above target"), and glancing only (“eyesonly"). The results showed
that the performance of the dogs resembled more closely that of the childrenin D. J. Povinelli et a.'s
study, in contrast to the chimpanzees performance in the same study. It seems that dogs, like children,

interpret the test situation as being aform of communication. The hypothesisisthat this similarity is
attributable to the socia experience and acquired social routines in dogs because they spend more time
in close contact with humans than apes do, and as a result dogs are probably more experienced in the

recognition of human gestures.

Dogs seem to represent an attractive species for understanding
human communicative signs because they have been selected by
humans for at least 100,000years (Vilaet a., 1997) and livein
human families, which can be regarded as their natural and social
environment. Some researchers assume that this extremely long
association with humans resulted in a coevolutionary process
(Paxton, 2000; Schleidt, 1998) during which the behavior of dogs
has changed significantly in comparison to their relatives. This
coevolution hypothesisis based on the apparent temporal and
geographical coincidence between the emergence of Canis fami-
liarisand special forms of cooperation and communication in the
modern Homo sapiens (Csanyi, 2000). Because the adaptational
demands for this species of Canis Were similar to those of their
Homo group mates, individuals that were able to adapt better to the
human environment gained a selective advantage. It has been
assumed that asaresult of convergent evolutionary processes,
behavioral traits emerged in dogs that are comparable to equiva-
lents in human behavior.
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This selection has led to a species that is sensitive to social
reinforcers and attenuators (Frank & Frank, 1987), that is able to
Ity io e

Doka, & Csanyi, 1998), that shows dependent be-
havior in problem-solving situations (Topdl, Miklési, & Csanyi,
1997), and that is able to develop a complex communication
system with humans (Miklési, Polgérdi, Topdl, & Csanyi, 1998,
2000).

Recently it was shown that dogs are sensitive to human gestural
communication, and they are able to use different types of human
directional gestures (pointing, bowing, nodding, head turning, and
glancing gestures) as cues for finding hidden food (Miklési et al.,
1998; see also Hare & Tomasello, 1999). In addition, it was
revealed that dogs are also capable of intentional, functionally
referential communication with their owners (Miklési et al., 2000).

In contrast to dogs, many monkey species are very restricted in
responding correctly to human communicatory visual gestures.
Capuchin monkeys (Cebus apella) are able to comprehend human
pointing gestures as discriminative cues for choosing an object, but
their performance falls to chance levelsiif the cue is the head and
eye direction of the experimenter (Anderson, Sallaberry, & Bar-
bier, 1995; Itakura & Anderson, 1996). Similarly, rhesus monkeys
(Macaca mulatta) also perform poorly if they are looking for food
at a place indicated by human gestures. However, the same species
shows amuch better performance if monkeys have the opportunity
to respond to visual cues displayed by conspecifics. For example,
recent observations showed that rhesus monkeys are able to use the
attentional cues of conspecificsto orient their own attention to
objects (Emery, Lorincz, Perrett, Oram, & Baker, 1997; Toma-
sello, Call, & Hare, 1998).

Comparative experiments also support the view that human
influence (i.e., enculturation, see Call & Tomasello, 1996) has a
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strong effect on animals responding to human directional cues. It
has often been observed that after extensive experience with hu-
mans, apes displayed more sophisticated communicative abilities
toward their caregivers. For example, although Povinelli, Bier-
schwale, and Cech (1999) had to train their chimpanzees to re-
spond appropriately to human pointing, Itakura and Tanaka (1998)
reported high performance in enculturated chimpanzees and an
orangutan in asimilar task. A similar difference was obtained
regarding the apes' response to gazing cues. Although no observ-
able learning was reported by Povinelli et al. (1999), the chimpan-
zees in Itakura and Tanaka's study performed over 90% correctly
in most experiments. Further contradictory results on apes gaze-
following ability can also be explained by differences in encul-
turation (see, e.g., chimpanzees: Itakura, 1996; Povinelli & Eddy,
1996b; gorillas: Peignot & Anderson, 1999). In summary, itis
likely that differential response to human cuing in dogs, monkeys,
and apesis strongly dependent on genetic or environmental factors
or both.

In arecent series of experiments, Povinelli et al. (1999) tested
whether juvenile chimpanzees and 3-year-old children were able to
interpret the human gaze as a mental state of attention. Their aim
was to dissociate two different models of chimpanzee gaze fol-
lowing. The so-called "low-level, nonmentalistic" model predicts
that chimpanzees do not understand attention as an unobservable,
internal mental state, whereas the "high-level framework" assumes
that they do. Having trained chimpanzees to use the pointing of a
human experimenter as a directional gesture for selecting a baited
container, the animals were presented with three types of novel
directional gestures (probe trials) inserted among pointing trials.
Thus the experimenter was either nodding toward the correct
container ("at target"), looking up above the correct contai ner
("above target"), or glancing with eyes only toward the correct
container ("eyesonly").

The researchers hypothesized that if the chimpanzees under-
stood the attentional significance of visual perception, they ought
to perform well only on the trials where the experimenter was
looking at the cup (at target and eyes only). In contrast, the
nonmentalistic account assumes that they would respond randomly
in all treatments, or they would select the correct cup in the at
target and the above target probes as well. The results of the
experiment supported the predictions of the low-level model of
juvenile chimpanzees' understanding of seeing because they per-
formed well both on at target and above target trials and poorly on
the eyes only trials. The random selection of targets in above target
trials in children was interpreted as evidence for understanding the
attentional state of the other. However, as we described above,
differences in rearing history (enculturation) can easily account for
the relative poor performance of the chimpanzeesin this study.
Furthermore, it can be supposed that the chimpanzees' communi-
cative system for comprehending directional signsis not able to
react to subtle human gestures. If chimpanzees use a different
behavioral gestures for such signaling, this may inhibit them from
learning about human gestures relevant to this situation.

On the basis of the model by Povinelli et al. (1999), the aim of
the present study was to establish the level of the comprehension
of directional cuesin dogs. We investigated the responses of
family dogs to different types of directional human gestural cuesin
a procedure similar to that reported by Povinelli et al. We hypoth-
esized that dogs would react sensitively to the attentional compo-

nent of the human gestures and that their performance would be
similar to that of the children in the study by Povinelli et al.
because they are not only encultured (individually socialized)
subjects but were also selected to be sensitive to certain types of
human gestures.

Method
Subjects

Eight female and 6 male dogs (Canis familiaris, mean age = 51 months;
range = 10-153 months) took part in this study. Except for 3 dogs, all of
them had lived with human families since they were puppies; the others
joined the family as adults. The dog-owner pairs were recruited from
participants in our Family Dog Research Program. Seven Belgian shep-
herds were included: Fules (female, 62 months), Tunder (female, 16), Filip
(male, 10), Fedra (female, 48), Stella (female, 14), Axel (male, 72), and
Mystic (male, 24). Other dogs were of various breeds: Dugo (dachshund-
like mongrel, female, 153), Szetti (Setter-like mongrel, female, 48), Robin
(collie, male, 26), Lili (Hungarian vizsla, female, 84), Bosko (Hungarian
vizdla, male, 26), Aliz (doberman, female, 23), and Donci (Old English
sheepdog, male, 108). Ten owners were women and two were men, and
their ages ranged between 17 and 54 years. Owners were asked not to feed
the dogs for 2 hr before the trials.

Procedure

The observations were carried out from May through June 1999 in the
owners flat. Only the experimenter, the owner, and the dog were present
during the training and testing. All trials were conducted by the same
experimenter (Krisztina Soproni). Two bowls (brown plastic flower pots:
15 cm in diameter, 15 cm in height) were used to hide the bait. Both bowls
had doubl e bottoms with one food pellet fixed under the separating panel.
The bottom panels were covered with a piece of cloth to prevent any noise
occurring during the baiting. Various brands of dry food were used as
rewards.

Pretraining.  The experimenter was kneeling on the floor 0.5 m back
from the middle line between the two bowls, which were 1 m apart. In front
of her, at adistance of 2 m the owner restrained the dog, who was facing
the experimenter. The experimenter tried to make eye contact with the dog.
If the dog did not pay attention within 10 s, she called it by its name. While
the dog was attentive, the experimenter showed the dog a food pellet and
placed it into one of the containers. Then the owner let the dog approach
the bowls and choose one of them. If the dog chose the baited bowl, it
could eat the reward and was also praised verbally by the owner. If the dog
made an incorrect choice, the experimenter took the pellet from the other
bowl and showed it to the dog. In this case, the dog did not get the food.
Thistrial was repeated four times, but if the dog made more than one
incorrect choice, two additional trials were presented. The order of baiting
was previously determined by tosses of a coin, with the restriction that one
side could not be baited more than twice in arow. The pretraining was
necessary to ensure that the dogs knew that the bowls might contain food.

Pointing. The position of the participants was the same as above, but
now the dog was prevented from observing the baiting. The owner gently
forced the dog to alocation that prohibited it from watching the baiting; for
example, the owner led the dog behind folding screens or furniture. The
experimenter took a piece of food in each hand and put one in each bowl
simultaneously, but one was immediately removed. After the food was
hidden, the owner made the dog sit facing the experimenter, who made eye
contact with the dog and gave the cue, that is, pointed briefly toward the
baited pot and gazed in that direction at the same time. If the dog did not
set out at the first cue, the experimenter repeated the pointing gesture once
again. The dog was allowed to choose only one pot. One session consisted
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of 10 trials. The learning criterion was set at aminimum of 90% correct
choices in two subsequent sessions.

Testing. Thetest procedure was based mainly on an experiment orig-
inally described in Povinelli et al. (1999, Experiment 2). The dogs were
tested by a so-called "probe trial technique" in which novel test treatments
were administered by embedding them into a background of pointing trials.
Each test session consisted of 12 trials. Trials 1, 3, 4, 6, 7, 9, 10, and 12
were pointing trials, identical to those described above. Trids 2, 5, 9,
and 11 served as probe trials. Three types of probe trials were used: at
target, above target, and eyes only (similar to Povinelli et al., 1999,
Experiment 2). The presentation and form of the cues were identical asfar
as possible to that described by Povinelli et al. In at target trials, the

experimenter turned her head and eye gaze toward the correct bowl, with
her upper torso and rest of the body aligned along the midline asin

standard pointing trials. In above target trials, the experimenter oriented her

head and body in the same fashion asin the at target trials, but she was
looking above the baited bowl to the upper corner of the room. In the eyes
only trials, the experimenter oriented her head and body to the midline

facing the dog and turned only her eye gaze toward the correct bowl.
In al probe trials, the experimenter gave the particular cue continuously,

while rapidly glancing back and forth from the dog's face (making direct
eye contact) to the correct pot. The experimenter continued cuing until the
dog responded by choosing one of the pots.

The three types of probe trials were distributed within the sessions.
There were six sessions for each dog, with eight probe trials for each type
of cue. The presentation of cueswas balanced for right and left side. The
six sessions were accomplished in 3 consecutive days. For the analysis
of the number of correct choices, nonparametric statistical tests were
used.

Results

There was no significant difference in the number of correct
choices on the left and the right side for any gestures displayed;
thus this variable was removed from statistical analysis. In the case
of the pointing trials, al but 2 dogs reached the learning criterion
in two pointing sessions; for these dogs an additional training
session was necessary. Regarding the three types of probe trials,
there was an overall difference in dogs performance: Friedman
analysis of variance, X' = 18.25, p < .01. During the eight test
trials for each gesture, dogs performed significantly above chance
on at target trials: one samplet test, t(13) = 5.3, p < .01; but
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randomly on both above target, t(13) = 1.1, ns; and eyes only
trials, t(13) =-1.0, ns (Figure 1).

To observe any effect of learning during the testing, we com-
pared the performance of dogsin Sessions 1 through 3 and 4
through 6 for each type of gesture separately (Figure 2). In at target
trials, the performance level did not change: Wilcoxon matched
paired signed-ranks test, T(N = 10) = 12, p = .13. Dogs had
already chosen the baited bowl significantly over chance during
the first three sessions, t(13) = 3.3, p < .01, and the rate of correct
choicesremained at ahigh level, t(13) = 5.3, p < .01. In the case
of above target trials, there was no change during the experiment:
T(N =6) =7.5, p=.625. The performance of dogs remained at
chance level in both the first, t(13) = 0.4, ns; and the last,
t(13) = 1.2, ns, three sessions of the experiment. In contrast, the
performance of dogs in response to the gazing gestures (eyes only
trials) changed considerably over time: T(N = 10) =3, p=.01.
During Sessions 1 through 3, dogs performed significantly below
chance, t1(13) = -3, p = .01; but in the last three sessions,
performance was at the chance level, t(13) = 1.9, ns.

Discussion

Our overall results demonstrate that dogs perform well in a
two-way food choice task originally developed by Povinelli et al.
(1999). Except for pointing, all gestures were introduced in the test
phase to study the spontaneous interpretation of these human signs
by the dogs.

At target gesturesin our experiment can be considered a com-
plex sign that consists of areferential component (i.e., the orien-
tation of the head at the target) and an accompanying attentional
cue (i.e., gazing at the baited bowl). A similar informative role can
be attributed to gazing (eyes only) gestureswith the difference that
successful performance in eyes only trials may reflect the subject's
ahility to recognize the informational significance of changesin
visual attention as signaled by eye direction only. In contrast, the
above target gesture can be thought of as having only a discrim-
inative function because it consists of an inadequate referential
component (orienting at the ceiling), which could have also been
interpreted by the subjects as signaling inattention with regard to

[ chimpanzees (Povinelli et al., 1999)

Ochildren (Povinelli et al., 1999)
dogs
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Figure 1.

eyes only

Mean percentage of correct choices for target locationsin at target, above target, and eyes only probe

trials. The data of chimpanzees and children are taken from the study of Povinelli et al. (1999). The dashed line
indicates chance performance level (50%). *p <.05.**p <.01.
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Figure2. A comparison of the dogs performance in Sessions 1-3
and 4-6 showing the mean percentage of correct choices (+SE) in at
target, above target, and eyes only probetrials. The dashed line indicates
chance performance level (50%). **p < .01.

the present situation or attention being directed to something or
somewhere else.

We found that similar to the chimpanzees and children, dogs
seemed to have understood the significance of the head orientation
during at target trials from the outset (see Figure 1). This obser-
vation can be explained by the fact that dogs living in a human
family might have had some previous experience with this type of
gestural sign. In the case of above target trials, the dogs' behavior
was comparable to that of children, neither of whom compre-
hended this gesture as referring to the place of the reward. Inter-
estingly, this does not mean that dogs cannot be trained to use this
gesture as adirectional cue. Miklési et al. (1998) demonstrated that
dogs are able to find food on the basis of head-turning gestures, but
they needed considerable amounts of training to achieve areliable
level of performance. In our case, the eight trials with this gesture
were clearly not enough for such learning to take place. In contrast,
there was no difference in at target and above target trialsin the
chimpanzees (Povinelli et al., 1999). In both cases, they seemed to
select the baited container significantly over chance from the
beginning of testing.

Regarding the eyes only trials, Povinelli et al. (1999) found that
instances of gazing were not recognized as informing gestures.
Both children and chimpanzees performed at chance level, and it
was hypothesized that the direction of the experimenter's eyes was
too inconspicuous a sign for them. In our study, the dogs clearly
recognized the gazing gesture from the beginning as was demon-
strated by the significant avoidance of the baited bowls during eyes
only trialsin Sessions 1 through 3. This avoidance, however,
ceased for the last three sessions (4 through 6), supporting the view
that under appropriate circumstances, some dogs are able to show
rapid learning.

It isworth noting that in most canids, the eyes play an important
part in communicative exchanges between conspecifics, however,
the duration of eye contact might be crucial. Dominant members of
the pack use wide-open eyes during agonistic stares at low-ranking
individuals (Fox, 1971). Behavioral observations suggest that en-
during direct stare by humans can evoke either submissive lateral
recumbency in subordinate dogs, or it can provoke an attack or
threat in adult dogs on their home territory (Fox, 1971). Much
shorter eye contact could lead to initialization of play (Fox, 1971).
It might have been the case that in eyes only trials, the extended

duration of eye contact or the exaggerated gesture (i.e., small,
changesin the size of the signaling eye) might have been misin-
terpreted by some of the dogs at the beginning of the test trials. It
should also be noted that in contrast to our earlier study (in which
the dogs were able to interpret glancing gestures of humans;
Miklési et al., 1998), the experimenter was not the owner but a
familiar stranger.

These conclusions suggest that the dogs' reluctance to respond
to the above target gesture cannot be explained on an attentional or
motivational basis or by their inability to learn in such situations.
The strong contrast between their response to eyes only and above
target gestures underlines that there is a fundamental differencein
how dogs interpret these signs. One possibility is that according to
the above-mentioned hypothesis put forward by Povinelli et al.
(1999), dogs use a high-level model in comprehending gestural
signs. Thiswould imply that similar to children, in the above target
condition dogs interpreted the experimenter's gesture as signaling
inattention. We should note, however, that it is possible that
recognition of the behavioral signs of other's attentive status
evolved independently of the ability to attribute the mental state of
attention to others (see Povinelli & Eddy, 1996a). That is, a subject
could be able to categorize behavioral changes of another subject
as attentive or inattentive without the abstract mental representa-
tion of attention as a specific mental state (GOmez, 1997). The
plausibility of this hypothesisis supported by human infant studies
in which it was found that infants are able to get involved in joint
attention tasks well before the full development of their mental
capacities related to understanding the nature of attention (Corkum
& Moore, 1995).

We should also mention that the negative results obtained for
the chimpanzees do not necessarily reflect real species-specific
differencesin the interpretation of directional signs. Because both
dogs and children spend more time in close contact with humans
than apes do, they are probably more experienced in recognizing
human gestures. Comparing the social-cognitive abilities of wild
and captive apes, Call and Tomasello (1996) suggested that en-
culturation may have a determining effect. We can also suppose,
however, that during domestication, dogs have become selectively
sensitive to human communicative gestures as the basis of dis-
criminative learning or as the basis of higher mentalistic processes.
Therefore we suspect that the chimpanzees poorer performance in
comparison with children (Povinelli et a., 1999) and dogs can be
explained by the lack of social routines or differencesin evolu-
tionary preadaptations or both.

Additionally, we should emphasize that although associative
processes cannot be ruled out entirely, their contribution to this
type of communicative exchange is limited. Similar to Hare, Call,
Agnetta, and Tomasello (2000) and many others (see also Toma-
sello & Call, 1997), we are of the opinion that post hoc explana-
tions of complex associations do not actually correspond with the
fast adaptability of the behavior to a new behavioral situationina
new context. Despite their appealing simplicity and parsimonious
value, the supposed associative processes would entail a more
complex system than would follow from cognitive accounts.

In summary, it seems that dogs behavior in thistest situation is
similar to that observed with children, in contrast to chimpanzees
behavior. As discussed above, we hypothesize that, like children,
dogs interpret the situation as being communicative. The adequate
responses given by the dogs to human gestures may reflect both
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evolutionary preadaptation to the human environment and the
individuals' extensive experiences in interpreting human signs.
This suggests that the method proposed by Povinelli et al. (1999)
for distinguishing high- or low-level mentalistic comprehension of
human gazing does not account for species-specific preadaptations
and rearing conditions.
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