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Introduction
Dogs have undergone selection for living in human groups through domestication and these
changes contributed to form a species with surprisingly complex social skills. Thus they
represent particularly interesting subjects for the study of hetero-specific social learning abilities.
While imitation is usually studied between individuals of the same species, there is strong
evidence that dogs can learn socially from both con- and heterospecifics demonstrators (e.g.,
Kubinyi et al. 2003). Topál et al. (2006) used the Do as I do paradigm and discovered that dogs
are able to match functionally their behaviour to actions shown by a human demonstrator. With
the Do as I Do procedure, dogs first learn to match their behaviour to a small set of familiar
actions with operant conditioning methods and later are able to generalize the ‘copying rule’ to
other actions and demonstrators, thus they can be tested for imitation in various situations.
Previous studies on imitation in dogs did not include the two-action procedure, which allows
controlling for other social learning processes such as stimulus enhancement and goal emulation.
Deferred imitation is the ability to encode, retain and retrieve a memory of an action and then to
use it as the basis to reproduce the demonstrated action after a delay (Klein and Meltzoff 1999).
In humans this cognitive ability is considered a hallmark of mental representation as it indicates
the emergence of the infant’s ability to form a mental representation of the model’s behaviour at
the time of demonstration and recall of that image after a retention interval (Barr et al. 1996).
From a cognitive perspective, evidence for deferred imitation excludes alternative explanations
of behavioural similarity between demonstrator and observer where the demonstration triggers a
similar behaviour in the observer at the same time or shortly after it, such as contagion and
response facilitation (Bandura 1969).
It is known that human infants’ deferred imitation performance decreases if their recall is tested
in a different context, especially with increasing delays (e.g., Barnat et al. 1996). These results
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suggest that the context serves as a retrieval cue that helps recalling the demonstration. The
contextual cues that can serve this function can be the respective positions of the objects in
space (spatial cues) and/or the features of the objects used during demonstration (figurative
cues).
Despite evidence that dogs are predisposed to acquire information socially from humans and are
even able to copy the actions of a human demonstrator, formal dog-training methods have
traditionally relied only on individual learning (e.g. Lindsay 2005) and the use of social learning
in dog training received little attention from researchers. However it is possible that the
involvement in training procedures of dogs’ predisposition to learn socially from humans
improves the current training methods.

General aims
The aims of the research presented in this thesis are twofold. First we used the Do as I do
method to shed light on dogs’ ability of deferred imitation and on its memory of different
elements of human actions by the use of modified versions of the Do as I do paradigm combined
with the two-action procedure. Second, from a more applied perspective, we assessed the
efficiency of the use of social learning in the field of dog training.
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Part 1: Deferred imitation in domestic dogs
This study investigates on the ability of deferred imitation of novel actions in dogs after
retention intervals of 1.5 minutes and on their memory of familiar actions after intervals ranging
from 0.40 to 10 minutes. The subjects were trained using the Do as I do method to match their
own behaviour to actions displayed by a human demonstrator. They were then trained to wait for
a short interval to elapse before they were allowed to display the previously demonstrated action.
The dogs were then tested for deferred imitation of the demonstrated behaviour in various
conditions, including a modified version of the two-action procedure in which the same subjects
observed different actions displayed on the same object in different tests. A control for Clever
Hans effect and a condition without demonstration were also included. Dogs were typically able
to reproduce familiar actions after intervals as long as 10 minutes, even if distracted by different
activities during the retention interval and were able to match their behaviour to the
demonstration of a novel action after a delay of 1 minute. The performance of dogs in the twoaction procedure reveals that dogs are able to imitate the demonstrated actions after retention
intervals of 1.5 minutes, even if different actions are shown on one object. The ability to encode
an action and recall it after a delay implies the presence of the ability of deferred imitation in
dogs. They form a mental representation of the demonstration and use it as the basis to perform
a matching action at the time of recall, which is based on some form declarative memory.
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Part 2: Dogs’ spatial bias affects their imitative performance in a Do as I do task
This study investigates on what information dogs encode and recall preferentially in a Do as I do
task with an interval between demonstration and recall (deferred imitation), between spatial
information (i.e., the location of demonstration) and figurative information (i.e., the object
manipulated by the demonstrator). The subjects were repeatedly tested in several conditions
with modified versions of the Do as I do paradigm. The position of target objects on which
actions were demonstrated were displaced following demonstration, so that, when the ‘Do it!’
command was given, dogs could only match either the original position of demonstration or the
object, but not both. We combined the Do as I do paradigm with the two-action procedure – i.e.,
two actions were shown on each object - to assess if, when the objects were displaced at the time
of retrieval, dogs could still recall and imitate the action. Dogs were able to match the action and
the object used by the demonstrator in conditions with only one target object displaced.
Nevertheless in conditions with two objects displaced, the majority of dogs matched only the
position (i.e. not the object nor the action).
Two-object conditions were repeated in which humans used ostensive communicative cues and
pointing gestures to draw the subjects’ attention to the object used by the demonstrator. In the latter
conditions dogs’ predisposition to follow human communicative gestures outweighed their spatial
bias, hence their object matching and imitative performance increased. Our results suggest that dogs
rely strongly on spatial information when imitating actions. Physical features of the object,
nevertheless, seem to be important retrieval cues that facilitate recalling the action.
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Part 3: The efficiency of the Do as I do method and shaping / clicker training to train dogs
We compared the efficiency of the Do as I do training method, which relies on social learning,
with that of a training method that relies on individual learning (shaping/clicker training –
Skinner 1951) to teach dogs three different kinds of object-related actions. In order to control for
the comparability of the previous training experiences of our subjects, we tested experienced
dog-owner dyads that had previously achieved a certificate for either type of training (Do as I do
and shaping/clicker training). They were tested upon training three different novel actions:
simple, complex and sequences of two actions, in three separate sessions, using the training
method they were certified for. In each case the owners had 15 minutes for accomplishing the
task of training the dogs to perform the predetermined action. We used the latency of first
occurrence and the number of dyads that were successful within 15 minutes as measures of
training success. While we did not find a significant difference between the two training
methods with regard to simple actions, we found that subjects using the Do as I do method
outperformed those using shaping/clicker training in the case of complex actions and sequences
of two actions. This study is the first to formalize a method based on the Do as I do protocol for
training dogs and to assess its efficiency by comparing it with shaping/clicker training.
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Conclusions

The presented research has lead to the following novel scientific discoveries:
•

Dogs possess the ability of deferred imitation. This evidence excludes alternative
explanations of behavioural similarity between demonstrator and observer in which the
demonstration triggers a similar behaviour almost simultaneously. Furthermore this
suggests that dogs form a mental representation of the demonstration and use it as the
basis to perform a similar behaviour after a delay.

•

The ability of dogs to recall a demonstration of an action after a delay without the
possibility to motor-practice on the action and to keep their mind active on the
demonstration by using contextual cues suggests that they may possess some form of
declarative memory.

•

In a deferred imitation task, when the contextual cues regarding spatial information (i.e.,
the location of demonstration) and figurative information (the features of the object
manipulated by the demonstrator) are conflicting at the time of recall, dogs show a
spatial bias that affects their imitative performance. However human ostensive cues can
outweigh dog’s preference to match the location of demonstration and restore their
ability to match the object and the action after a delay.

•

The Do as I Do method has also proven proficient in the applied field of dog training.
This method is more efficient for teaching dogs complex object-related actions,
compared to shaping/clicker training, a method that relies on individual learning.
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