






which subjects were separated into three age
groups (9 to 12 weeks, 13 to 16 weeks, and
17 to 24 weeks). When a two-way analysis of
variance with age and cue as factors was
used, no effect of age was detected (Fig. 5),
although there was a group difference in that
the GP cue was used more effectively than
the G cue [F (1, 26) � 16.15, P � 0.001].
However, as a group, puppies used both cues
to find the food at above chance levels [GP
cue: t(14) � 6.10, P � 0.001; G cue: t(16) �
3.26, P � 0.005 (one-sample t tests)]. Again,
no effect of learning across trials was detect-
ed (26).

These studies demonstrate that (i) do-
mestic dogs are more skillful than chimpan-
zees (one of humans’ two closest extant
primate relatives) at using human social
cues to find hidden food in the object
choice paradigm; (ii) domestic dogs are
also more skillful than wolves, their closest
extant relative, at using human social cues
to find hidden food in the object choice
paradigm; and (iii) dog puppies’ use of
human social cues in the object choice
paradigm is quite skillful and does not vary
by age or by their rearing history with
humans. We also found that dogs and
wolves do not perform differently in a non-
social memory task, ruling out the possibil-
ity that dogs outperform wolves in all hu-
man-guided tasks. Taken together, these
results do not support the predictions of
either the canid generalization hypothesis
(dogs have inherited their skills from
wolves) or the human exposure hypothesis
(dogs are skillful because they experience
intense exposure to humans through their

lives). Instead, these results provide the
strongest support for the domestication hy-
pothesis: that dogs’ social-communicative
skills with humans were acquired during
the process of domestication.

Given that dogs’ abilities to use human
social cues originated during the process of
domestication, it is likely that individual
dogs that were able to use social cues to
predict the behavior of humans more flex-
ibly than could their last common wolf
ancestor (which was only capable of using
human social cues at low levels, like pri-
mates) were at a selective advantage. Po-
tentially, this adaptive hypothesis can be
tested further by replicating experiments
two and three with another domesticated
canid species, Belyaev’s silver foxes, who
were experimentally domesticated without
any direct selection for their social-cogni-
tive or communicative abilities (27 ).

These findings demonstrate a signficant
social-cognitive difference between two
closely related nonhuman species (dogs and
wolves) and also provide evidence for the
adaptive context—in this case, a unique
context—in which this difference evolved.
Our conclusion is that as a result of the
process of domestication, some aspects of
the social-cognitive abilities of dogs have
converged, within the phylogenetic con-
straints of the species, with those of
humans through a phylogenetic process of
enculturation, perhaps similar in some
ways to the ontogenetic process of en-
culturation experienced by some nonhu-
man primate individuals raised by humans
(28).
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��� � Mean number (�SEM) of correct re-
sponses for each rearing group with both cues
in study 4. Chance performance equals nine
correct choices.

��� � Mean number (�SEM) of correct re-
sponses for each age group of puppies with
both cues in study 4. Chance performance
equals nine correct choices.
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