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ABSTRACT

Developmental social-cognition research is dominated by the presumed ubiquity
of Folk Psychology (FP). Folk psychology is the assumption that people typically
navigate and coordinate their social environment through the ascription of mental states
to others. The current paper offers Interactivism (Bickhard, 2011) as alternative
perspective on developmental social-cognition in general and on imitation research in
particular. Mentalism researchers assume that FP is an essential aspect of imitation
activity. In contrast, from the interactivist perspective, imitation activity is understood as
a heuristic form of problem-solving in which children are learning how to make use of
others as a resource for further functioning. In this general sense, imitation can be
characterized as a form of “self-scaffolding” (learning to learn) that is always a product
of both the cognitive and motivational aspects of the child that are themselves relative to
the broader social situation.

A single study was used to explore three implications of the interactivist
perspective. The first implication challenged the adequacy of “active-action” paradigms
to explore children’s understanding of others’ mental states in general and their false-
beliefs in particular. The primary conclusion being that they are not diagnostically
adequate for demonstrating the presence of false-beliefs in particular nor mental states of
any kind in general. The second implication challenged existing interpretations of the
recently coined phenomenon of “over-imitation” (imitation of causally irrelevant steps on
artifacts). The main conclusion from this study was that children make presumptions of
relevance on the basis of previous learning, current motivational processes and always

with respect to the broader social context. The third implication tested an empirical

1
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prediction unique to the interactivist perspective. The relevant conclusion from this

prediction is that children are not able to explicitly reason about the mental states of self

or other until age 3.5-4.
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CHAPTER 1: INTRODUCTION — DEFINING IMITATION

The current paper will be framed by two general questions that are central to the
investigation of imitation research: First, why do infants and young children imitate
(function)? Second, why do infants and young children imitate what they imitate in a
given situation (i.e., what individual and situational factors modulate children’s selection
of what to imitate — expression)? There are two further aspects to this second question:
first, what are infants and young children capable of imitating (origins) and why do they
show the preferences that they do (motivation)? Finally, to the extent that understanding
others’ mental intentions has become integral to imitation research, the current paper will
explore a non-mentalistic alternative interpretation for how such “mind reading” is
accomplished.
Why Do Humans Imitate: Two General Functions — Cognitive and Social

Most broadly, the function of imitation is to learn from others — hence the sense in
which imitation is a form of social learning. However, imitation has also been considered
as a form of social interaction. The former function has been characterized as the
cognitive function of imitation and the latter as the social function. The distinction
between these two functions of imitation has been widely recognized but rarely
considered the focus of experimental research (Uzgiris, 1981) and only recently has
explicit interest resurfaced (Kiraly, 2009; Nielsen, 2006; Nielsen, Simcock & Jenkins,
2008). To be clear, the distinction is not meant to suggest that one of these functions
operates to the exclusion of the other, but rather that one of them will tend to dominate

the exchange between model and observer while the other remains relatively
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unimportant. However, in neglecting the distinction, research has been preferentially
focused on the cognitive function and, at times, confounded it with the social function.

Cognitive Function of Imitation.

From the cognitive perspective, imitation concerns learning something new about
the world and is used as a means of rapidly acquiring that new knowledge without the
need to engage in trial-and-error learning processes. For Uzgiris (1981), Piaget (1962)
was the paradigm example of the cognitive view in which imitation was understood as
the “accommodatory pole of adaptation. When an individual’s assimilatory schemes are
insufficient to grasp the model fu/ly, imitation is a way of dealing with the puzzlement
created by the model” (p. 3, emphasis added; Uzgiris, 1981). The emphasis on “fully” is
important because infants’ have been shown to demonstrate a preference to imitate the
kinds of events that they “understand”, but not fully (Killen & Uzgiris, 1981). That is,
the type of events that infant’s will imitate most readily changes throughout development
with a preference for those events that are neither extremely easy for the infant to
perform (completely old) nor especially difficult (completely new). The same learning
dynamic has been established for research on mastery motivation (Dichter-Blancher,
Busch-Rossnagel, & Knauf-Jensen, 1997) and has been described by Kagan (1972; 2002)
in reference to infant’s preferential exploration of visual displays that are novel but not
too novel. Kagan captures the learning dynamic graphically by an inverted-U curve with
preference on the Y-axis and degree-of-novelty on the X-axis. In general, the
motivational preference for learning that is described by the inverted-U curve is a
consequence of the dynamics involved in any sufficiently elaborated, action-based

constructivism (more on this later).
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Social Function of Imitation.

Infants’ will imitate events that are highly familiar and well understood (Kirkham,
et al. 2009; Uzgiris, 1981). In these situations, the function of imitation is not to acquire
knowledge about the event per se but rather to engage in some form of interpersonal
interaction. In the extreme, the content of what is being imitated is irrelevant so long as it
enables the type of congruence that can exist between individuals. In these situations the
focus is on the realization of a coordination that is present between imitator and model.
Kinsbourne’s (2005) perspective on imitation is a contemporary example of the extreme
social function position: “My argument is that babies love to entrain with adults and that
imitation is more about affiliation or attachment than about learning, although it may be
about learning too ... which is entrainment — adopting shared rhythms of behavior (p.
167)”. The analysis by Kinsbourne converges with that of Hobson and Myers (2006) in
its emphasis on interpersonal engagement' and both perspectives agree that some form of
interpersonal engagement constitutes a more fundamental underlying process of which
imitation is one manifestation.

Imitation Situations Involve an Interplay between Cognitive and Social
Functions.

As noted above, a strict distinction between these two functions serves more of an
analytic purpose than a functional individuation of underlying dynamic processes..
Imitation situations usually involve a socially responsive model and so both functions are

typically going to be relevant for experimental research. That is, most imitation

! Although, for Hobson and Meyers, interpersonal engagement is understood in terms of their notion of
identification rather than entrainment, both of their constructs capture the social affective aspect of
interpersonal interactions.
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situations are inherently social and so both cognitive and social functions are going to be
relevant. Killen and Uzgiris (1981) argue for the differential prominence of these two
functions interacting in a single study involving 7.5, 10-, 16-, and 22-month-olds. This
study involved three conditions in which infants were able to model simple acts (shaking
a doll), socially appropriate acts (“drinking” from a cup) and socially inappropriate acts
(“drinking” from a car). The relevant findings were, roughly, that type of act imitated
varied with age. The 7.5-month group imitated simple acts most and the others
minimally, the 10- and 16-month groups imitated socially appropriate acts more often
than either of the other two types of acts and the 22-month group imitated the socially
inappropriate acts more often than the younger groups and about equally as often as the
socially appropriate acts. These results support the cognitive learning function in that the
children imitate those acts that they can understand. However, imitation of simple acts
also increased with age, as did socially appropriate acts once they began with the 10-
month group. That is, well-understood acts continued to be imitated by the older
children. This can be interpreted as a consequence of the social engagement function of
imitation in that these already-cognitively-master acts were imitated in order to engage in
a shared understanding/meaning of the situation or else to play the “imitation game”.

It is also possible to consider the interplay of cognitive and social functions in
terms of their corresponding motivational aspects. Kinsbourne (2005) points out that
Echopraxia® requires arousal to imitate and that it may be during the inherently arousing
face-to-face dyadic situations, in which imitation experiments typically takes place, that

children are most willing to engage in imitative behavior. But arousal (sufficient for
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exploration) can also be understood as deriving from what Uzgiris called cognitive
puzzlement (uncertainty). That is, the affective arousal aspect of social interactions may
also derive from the inherent properties of cognitive learning processes.

Evidence for this possibility comes from an early study by Harnick (1978) in
which he considered the effect of age and task difficulty on fidelity of imitation in a
problem-solving situation for infants aged 14-28 months. Consistent with the cognitive
view, Harnick found that infants of different ages preferentially imitated the modeled
behaviors if the task was of moderate difficulty but not if the task was too difficult or too
simple. The latter finding (no imitation if the task was too simple) would seem to
indicate that the (interpersonal) social function was not operative. However, all but one
of the modeled behaviors was completely irrelevant to accomplish the task (e.g., the
behaviors involved banging or waving paired with vocalizations). That is, the cognitive
perspective alone would expect infants to ignore the irrelevant action but instead they
preferentially imitated them; but only when the problem-solving aspect of the modeled
behavior was of moderate difficulty for a given age grouping. A possible interpretation
of these results is that the moderately difficult task produced the appropriate amount of
“cognitive” arousal and consequently infants were more willing to imitate. More recent
research with older children suggests a similar conclusion (Williamson, Meltzoff &
Markman, 2008).

In sum, the degree to which an imitation situation is about learning or is about

interpersonal engagement then, forms more of a continuum than two unitary points. This

* Echopraxia is the involuntary repetition or imitation of the observed movements of
another.
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captures the complementary (cognitive and social) functions of imitation while
maintaining that “the” function (in any actual situation) is often a matter of emphasis.
Having limned a preliminary answer to the first general question of why humans
imitate (to learn about the world and to participate in interpersonal engagements) the
discussion now turns to the second general question of why humans imitate what they
imitate in a given situation
What Gets Imitated: Two General Aspects — Cognitive and Motivational
Cognitive ability and motivational state are two major aspects contributing to
children’s imitation activity. The cognitive aspect concerns the nature of knowledge
representation, learning, and development. This aspect focuses on answering questions
concerning what is cognitively possible or what is cognitively preferred/biased for
children engaged in imitation activity. Interest in the motivational aspect has been
growing in recent years as researchers re-focus their attention on the preference part of
the cognitive aspect. Specifically, a new emphasis on the selection of what to imitate
(Gergely, Bekkering, & Kiraly, 2002; Harris & Want, 2005; Lyons, 2009), in situations
where children’s cognitive abilities are not in question, has helped to implicitly
differentiate motivational from cognitive aspects. The motivational aspect, then, is
concerned with answering questions regarding the necessary selectivity that must take
place when children engage in imitation activity. However, as with the two functions of
imitation (cognitive and social), the cognitive aspect has dominated experimental
research.

Cognitive Aspects of Imitation.
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Any imitation activity will involve cognitive and motivational aspects that are
separable from the cognitive and social functions of imitation. The cognitive function
and cognitive aspect of imitation overlap considerably but they also differ in that the
cognitive function is more concerned with why children imitate (what purpose does it
serve) and the cognitive aspect is focused more on Zow children are able to imitate
(development and origins). The cognitive aspect is focused on the cognitive
requirements involved with the development and origins of imitation. Research in this
area has come to concern, not only imitation proper, but also various other forms of
social learning (e.g., emulation, mimicry, stimulus/local enhancement). Much of the
more recent research on imitation has attempted to tease apart the different forms of
social learning for two main purposes. First, to establish which species are and are not
capable of “genuine” instances of imitation including trying to determine the
circumstances under which children are and are not capable of imitation (as well as the
other forms of social learning).

The second purpose has had more to do with an implication of the first.
Demonstrating “true” instances of imitation has been one way in which social
developmental researchers have sought to provide evidence for mentalism (the ability to
attribute mentality to others for the purpose of understanding their behavior) with a
methodology that does not require the use of language. Meltzoff (1995)” provides the
paradigm example of this technique. In this study, children selected to imitate the
intended actions of the adult model (putting a ring on a peg) rather than the literal actions

of the adult (miss putting a ring on a peg). On the basis of these results, Meltzoff

3 This study will be discussed in significantly more detail later.
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concluded that children are able to mindread the mental intention of the adult model (i.e.,
mentalism). Consequently, the separation of different forms of social learning (imitation,
emulation, stimulus enhancement, etc.) has provided researchers with a conceptual
resource capable of generating alternative interpretations for experimental results from
mentalism research.

Nonetheless, differentiating “true” imitation from other forms of social learning
does not address the most foundational issue concerning a developmental story about
how imitation (of any kind) is possible at all. Heyes and her colleagues highlight the
fundamental nature of this question through their discussions (Brass & Heyes, 2005;
Heyes, 2001) of the correspondence problem (Nehaniv & Dautenhahn, 2002). Most
broadly, the correspondence problem concerns how children are able to know (in
imitation situations) that there is a correspondence between what they themselves are
doing themselves and the activity of the model; however, the nature of such a
correspondence is deeply related to the issue of what one means by imitation in the first
place (more on this below).

Motivational Aspects of Imitation.

There are both historical and conceptual reasons why researchers have not been
focused on the motivational aspects of imitation. Much of the post-Piagetian research
concerning imitation has taken for granted that infants and children are automatic
imitators (Kaplan & Oudeyer, 2007). The purported demonstration that this capacity was
innate (Meltzoff & Moore, 1977; 1983) only served to reinforce such a stance because it
obscures the possibility that there may be different motivations underlying imitation

(hence the limited acknowledgement of the social function of imitation as well). The
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lack of consideration regarding different possible types of motivation is further
entrenched by the very conceptualization of motivation as some sort of energizing force
or drive (in this case, an innate drive). However, motivation can be conceptualized from
within two broader theoretical orientations (Bickhard, 2003). The first of these is the one
presupposed above: that motivation is an energizing force that is required for an organism
to engage in some kind of activity. The second of these takes seriously the fact that
living organisms are open systems with endogenous activity that are always doing
something. From this perspective, the issue of motivation concerns the organism’s
selection amongst possible activities. That is, the question is not why does the organism
do something rather than nothing (the energizing orientation) but instead why does the
organism select this activity over that activity (the selection orientation — Bickhard,
2003). It is in this sense that more recent research has been implicitly addressing the
issue of motivation through its concern regarding the selective aspects of imitation
activity.

A final reason for researchers’ lack of interest in the motivational aspects of
imitation derives from their overwhelming focus on the fidelity of the match between
model and imitator. That is, rather than consider that different situations might involve
different underlying motivations, researchers have focused on interpretations in which the
variability (fidelity) of what gets imitated in these different situations is understood in
terms of the cognitive capabilities of different species (comparative) or the cognitive
preferences of a given species (developmental). This focus is itself a consequence of the

interest in attempting to differentiate forms of social learning (imitation, emulation,
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mimicry) in an effort to address different theoretical debates (comparative debates,
mentalizing debates, etc.).

In sum, both the cognitive capacities and the motivational states of the infant are
relevant for understanding imitation behavior. However, as with the asymmetrical focus
on the cognitive function of imitation (over the social function), there has been a strong
tendency to emphasize the cognitive aspects as well (over the motivational aspects).
Most broadly, the cognitive aspects have been concerned children’s ability to imitate
throughout development (i.e., scope of application). However, the presumed innateness
of imitation in its most rudimentary form has meant that researchers have mostly ignored
the correspondence problem (for shadow innate above when introducing the
correspondence problem). The presumed innateness (and thus automaticity) of imitation
has also contributed to ignoring motivational aspects. Additionally, understanding
motivation as an energizing force and the overwhelming focus on the fidelity of the
match between model and imitator has obscured the motivational aspects underlying the
new emphasis on the selective nature of imitation. Finally, if the cognitive and social
functions of imitation were considered points on a continuum, then the cognitive and
motivational aspects are better viewed as overlapping circles that become increasingly
differentiated (but never fully). Such an image is intended to capture the inherent
relationship between underlying cognitive and motivational aspects while also expressing
their increasing independence over developmental time.

The Differentiation of Imitation Into Types of Social Learning
Social learning is a broad term that can be applied to situations in which

organisms learn from the activity of other conspecifics (usually through observation).
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This was essentially the definition of imitation that was adopted in the animal literature in
the early part of the last century. For example, Thorndike defined imitation as “learning
to do an act from seeing it done” (Thorndike 1989; as cited in Byrne, 1999, p 63).
However, the progressive differentiation of this very broad construal of imitation into
successively more narrow sets of situations has refined the earlier definition of imitation.
[lustratively, Byrne (1999) suggests that the history of animal imitation research has
been a succession of reinterpretations of previous findings originally thought to be the
result of “true” imitation. As a consequence, in contemporary research, imitation is
typically defined very generally and then by elimination of other processes (Zentall,
20006).

Germane Forms of Social Learning.

These other processes that are eliminated before concluding true imitation
constitute the variety of different forms of social learning. One of the earliest of these
was Spence’s notion of stimulus enhancement (Spence, 1937; as cited in Byrne, 1999).
Stimulus enhancement concerns the salience of an object or location (local enhancement)
that results from the activity of a conspecific with that object or at that location. Mimicry
as studied by animal researchers concerns the ability of one species to appear physically
like another (Zentall, 2006). However, in developmental research it concerns the
replication of a model’s action without any deeper knowledge regarding the relevance or
even the goal of the model (Tomasello, Kruger, & Ratner, 1993). Affordance learning
can be understood as learning something about how the world works (Zentall, 2006)
independent of how that affordance is revealed (i.e., the wind, another conspecific, etc.).

While emulation learning also involves learning something about how the world works,
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it involves a deeper understanding of the causal relationships between objects or their
underlying properties (Tomasello, 1990; Want & Harris, 2002a). A further distinction,
that is often conflated, (Heyes & Ray, 2002) is that between mental goals and results in
the world. Recognizing this distinction enables the further differentiation of emulation
into goal emulation and result emulation. In both cases the observer learns that a
particular outcome is possible without regard for the particular actions or object
movements that brought it about (Whiten, 2006). For goal emulation it is assumed to be
the model’s mental representation of that outcome that is known by the observer, and for
result emulation, it is simply a potential outcome in the world that is assumed to be
known by the observer. While there are multiple other forms of social learning (Moore,
2004; Whiten, 2006), it is the ones just discussed (stimulus enhancement, mimicry,
affordance learning and emulation learning) that are most relevant for human
developmental studies.

Defining Imitation.

Despite the variable uses and discussions of the different types of social learning
across literatures, there is a general consensus that imitation requires an untrained (novel)
behavioral match of both method and outcome (if there is one) between imitator and
model with the relevant causal connections (how the method relates to the outcome)
between the two (Heyes, 2001). However, the general consensus quickly breaks down
when one examines the different literatures on imitation. The variety of research
questions, concerns and underlying motivations for the different domains and disciplines
that study imitation have had important implications for how the phenomenon is

understood. For example, much of the animal literature has been more concerned with
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adaptive value than with the underlying cognitive process that are responsible for such
adaptability (as is the case for developmental psychology). Consequently, there is often
confusion, conflation and equivocation both between and within research studies on what
is meant by the different forms of social learning. Even comparative researchers often
have fundamentally different questions and concerns than do strictly developmental
researchers, and, as a consequence, different ideas about relevant research designs and
interpretations of experimental results (see Byrne, 2005 for some concrete examples).

Call and Carpenter (2002a,b) have provided a framework for thinking about
imitation research that can then be used to generate the different forms of social learning.
The basic idea is to decompose types of social learning into the more fundamental
elements of actions, results, and goals much like chemical molecules are decomposable
into their atomic elements. That is, actions, results, and goals are the constituent
elements from which the different forms of social learning can be constructed (e.g.,
action only = mimicry; result only = result emulation; goal only = goal emulation; action
+ goal = ‘blind’ imitation; action + goal + result = ‘insightful’ imitation). However, Call
and Carpenter also construe these elements as the three sources of information available
to observers that engage in social learning practices. But for these three variables to be
both the constituent elements of social learning mechanisms as well as constituting the
available “sources of information” through which social learning mechanisms operate is
to define the mechanisms of social learning in terms of what gets copied. But, to define a
cognitive mechanism in terms of what gets copied is to commit a broader epistemological
error that conflates description with explanation (Campbell & Bickhard, 1986).
Historical Contextualization for Current Research
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This particular difficulty of defining a cognitive process in terms of external
behavior is not specific to Call and Carpenter’s generative base (actions, results, and
goals) per se; but rather, is inherent to the general approach towards the study of social
learning. The forms of social learning discussed above originated from within the animal
learning literature. This literature is commitment to an associationist stimulus-response
framework” that has influenced how many researchers characterize and investigate such
learning. In particular, the general acceptance of the “two-action method™ as an attempt
to establish those cases of “true imitation” has meant that researchers are often defining
imitation in terms of how it is measured. Accordingly, it has been suggested that all
researchers using the two-action method are ultimately appealing to an operational
definition devoid of cognitive content (Byrne, 1999; Zentall, 2006). However, the
situation within developmental psychology is a little bit more complicated.

In general, although developmental psychologists strive to understand the origins,
nature, and developmental processes of the underlying cognitive mechanisms that
eventuate in behavior, this commitment has had limited success with respect to imitation

research (Jones, 2005). While the possible psychological ontologies® regarding the

* To the extent that these researchers are interested in the adaptive value of behavior, they
have not been particularly concerned with the potential richness of the cognitive
processes underlying that behavior. Consequently, the cognitively austere associationist
framework of stimulus response psychology has provided a natural fit for their approach.
> The two-action method is an experimental paradigm in which separate groups are
exposed to a model performing some task. Each group observes the model apply a
different method to accomplish the task and then they are tested on their own. If there is
a tendency for the subject to use the method that was modeled, then they are considered
to have imitated. In this way, each group serves as an experimental and control condition
for the other.
% Ontological commitments concern the fundamental nature of whatever reality one is
talking about. This can include anything from the magical ontology of Harry Potter to
the atomistic ontology that once dominated physics. For an associationist framework, the
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nature of imitation are often richer for developmentalists than what is available to
associationist frameworks (more common in animal research), progress has still been
limited. There are multiple factors that have contributed to the limited exploration of the
conceptual possibilities for what the cognitive and developmental processes underlying
imitation behavior might be. The current discussion will consider three such factors that
are represented by three groups of researchers: (a) Meltzoff and colleagues, (b)
Tomasello and colleagues, and (¢) Want, Harris, and “mentalist” skeptics.

Meltzoff and Colleagues.

Much of the early work by Meltzoff and Moore (1977; 1983; Meltzoff, 1988a) set
the research agenda within mainstream developmental psychology and perhaps most
influential was their demonstration that neonates were capable of imitation. A general
and widespread strategy for developmental researchers during this period was to
challenge Piagetian theory by establishing that various cognitive abilities were present far
earlier than Piagetian theory could accommodate (Fischer & Bidell, 1991). Towards such
ends, the focus was on the presence or absence of the specified cognitive ability for
different age groups and not on a developmental account of pre-requisites or pre-cursors.
For imitation research, this focus on presence or absence parallels the preoccupation of
animal researchers with the question of which species are capable of imitation and which
ones are not. Subsequently, the same general structure of the two-action method, used as
a litmus test for attributing imitation between species, was now being used as a litmus test

within a species (i.e., homo-sapiens).

fundamental nature (ontology) of mind concerned the learned associations between
stimulus and response, while for more contemporary developmentalists the ontology of
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Despite methodological and conceptual criticisms of the purported demonstration
of neonatal imitation (Anisfeld, 1979; 1991; 1996; 2005; Anisfeld, et al., 2001; Jacobson
& Kagan, 1979; Jones, 1996; 2006) the overwhelming consequence of these innateness
claims was the general move away from a developmental perspective and, in particular,
away from Piagetian theory. That imitation might be innate precludes the possibility that
imitation itself might be learned and further, it obscures the possibility that imitation
might change in important ways with subsequent development (Tissaw, 2007). If
imitation is innate, then there is no fundamental difference between the matching
behavior of a neonate and an infant, or between an infant and a two-year-old. Asa
consequence, research will not be focused on how imitation itself might develop over
time but rather on how it manifests in different situations (i.e., what factors are relevant
for its expression). Finally, adopting an experimental approach that structurally mirrors
the two-action method has tended to enable the lingering vestiges of operational
definition to permeate our understanding of how we conceptualize the meaning of
imitation.

Related to this anti-developmental, operation-defining perspective is the
abandonment of the rich theoretical resources provided by Piagetian theory in particular
and a lack of energy devoted to theorizing about imitation as a cognitive process more
broadly. While Meltzoff has since provided his own theoretical account of imitation
(Meltzoff & Moore, 1997) a concern for modeling underlying cognitive processes is the

exception rather than the rule. Further, Meltzoff’s ultimate concern has been to establish

mind also includes representations, goals, motivations, constructivist learning and
memory processes, etc.
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a foundation for his account of mindreading’ abilities. To that end, the innateness of
imitation is required in order to justify the origins of his supramodal® representations
precisely because his broader epistemological framework makes such emergence
impossible. In sum, much of Meltzoff’s work has been concerned with demonstrating the
presence of imitation (under different circumstances) in order to draw broader theoretical
conclusions about mindreading rather than to investigate the underlying dynamics of
imitation as a cognitive phenomenon in its own right.

Tomasello and Colleagues.

Concern for the cognitive mechanisms underlying imitation activity is consistent
with the general shift away from the limited psychological ontology of behaviorism (i.e.,
associations between stimuli and responses). Tomasello (1996) explicitly contrasts his
cognitive perspective on imitation with that of more traditional associationist approaches.
He suggests that, from the cognitive perspective, “organisms reproduce the behavior of
others at different levels [richness of cognitive processes] and in different ways
depending on their perception or understanding of the behavior to be reproduced” (italics
mine, p. 324). The key distinction that separates Tomasello’s cognitive perspective on
imitation from associationist ones is whether the observer understands (in some
cognitively rich sense) something about the mental intentions of the model — how some

behavior is relevant to the completion of a mentally represented goal.

7 Mindreading is the term popularized by (Nichols and Stich, 2003) to talk about Theory
of Mind (TOM) abilities and is being used here in a broad sense to capture Meltzoff’s
strong inter-subjective stance (the “like me” stance, Meltzoff, 2007).

¥ These representations are “universal” in the sense that they are not specific to any one
modality. Consequently, supramodal representations allow for the translation in and out
of the different modalities and underlay how infants can assume the “like me” stance
(Meltzoff, 2007).
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Imitative learning, my version of the ever elusive “true” imitation, requires that
the learner perceive and understand not just the bodily movements that another
individual has performed (mimicking), and not just the changes in the
environment that that individual’s behavior has resulted in (emulation learning).
The learner must also understand something of the ‘intentional’ relations between
these, that is, how the behavior is designed to bring about the goal (p. 324).
While Tomasello’s cognitivist view means that he is willing to incorporate into
his theorizing that the “same” situation can be understood differently by different species
(on the basis of what they attend to and represent about that situation), he provides few
conceptual resources to help clarify or model what imitation is (as a cognitive process)
beyond what was already available to animal learning frameworks. Specifically, instead
of only externally visible factors (behavioral activity, environmental outcomes)
Tomasello and his colleagues have introduced a perceptually hidden factor: that other
people’s mental intentions play a role in imitation activity. As two of Tomasello’s
colleagues cited above suggest (Call and Carpenter, 2002a,b), imitation (as a social
learning mechanism) should be conceptualized in terms of three constituent elements:
actions, results, and goals; rather than just two: actions and results. One of the
methodological consequences then, is that researchers started looking at “matching”
behavior with respect to other people’s intentions (Carpenter, Akhtar, & Tomasello,
1998; Meltzoff, 1998) in addition to other people’s actions or environmental results.
Similar to Meltzoff, Tomasello is primarily interested in imitation as a theoretical
resource for understanding social cognition more broadly rather than as a cognitive

process in and of itself; however, unlike Meltzoff, Tomasello is less concerned with
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justifying an innate foundation for the representational requirements adequate to
mindreading (Meltzoff’s strong inter-subjectivity). Rather, Tomasello appeals to an
innate foundation regarding the motivation to share psychological states with others
(weak inter-subjectivity - Tomasello, Carpenter, Call, Behne, & Moll, 2005). This
motivational foundation is then supplemented with a developmental account of the
representational requirements for shared intentionality that itself is the basis for cultural
transmission and imitation is understood as one manifestation of such shared
intentionality. Ultimately, Tomasello’s concern is to explain how a small evolutionary
difference (between us and other primates) could enable the possibility of culture and
thus cultural evolution (Tomasello, 1999). Consequently, understanding and sharing
mental intentions (as manifest by imitation) is essential for his account of “cultural
cognition” (Tomasello, et al., 2005).

Want, Harris and Mentalist Skeptics.

Want and Harris (2002) argue that developmental psychology could benefit from
the recent “revolution” in comparative psychology. Specifically, doubts about the
prevalence of imitation in the animal kingdom lead researchers to develop a more highly
differentiated taxonomy of types of social learning (several of these were discussed
above) than what had tended to be used by developmentalists (see Whiten, 2006). Part of
the reason for this was the difference in focus between the two groups. Comparative
psychologists were typically looking at how objects were manipulated or tools were used
while developmentalist were often more interested in facial and manual gestures or
simple actions on objects (Want & Harris, 2002a). Because certain forms of social

learning (e.g., emulation) can only be differentiated experimentally if the task involves
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the manipulation of objects, developmental methodology was often precluding certain
potentially relevant alternative interpretations a priori.

Utilizing the more highly differentiated taxonomy from comparative psychology,
a number of researchers have re-interpreted some of the imitation results previously taken
in developmental psychology as demonstrating the ability to attribute mental goals and
intentions (Gergely, et al., 2002; Heyes, 2005; Huang, Heyes & Charman, 2006;
Thompson & Russell, 2004). However, the skepticism about what type of social learning
(imitation versus emulation or stimulus enhancement) was operative in these original
experiments has as much to do with imitation per se as it does with social cognition more
broadly. That is, much of the skeptical research is opposed to the general position that
infants and toddlers are inferring the mental states of adults (mentalism) in these
experimental situations. It was mentioned above that both Meltzoff and Tomasello were
making use of imitation as an evidential base for their broader theoretical concerns
regarding social cognition (weak and strong inter-subjectivity) and so arguments against
the presence of imitation are often de facto arguments against mentalism.

However, the current relevance of discussing Want, Harris, and mentalism
skeptics is simply to highlight that importing the more differentiated taxonomy of types
of social learning from comparative psychology does not directly address substantive
issues regarding the nature, origins or development of imitation as a cognitive process.
As has been argued with respect to infant research more broadly (Allen & Bickhard, in
press; Mueller & Giesbrecht, 2008), focusing exclusively on methodological
considerations will not be sufficient to resolve the conceptual differences. The lack of

energy dedicated to exploring explanatory frameworks is evident in the comments of
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other researchers that, in general, there is yet to be an adequate theory of imitation
(Byrne, 2005; Jones, 2005; 2007). With their abandonment of Piaget’s account of early
imitation (Piaget, 1962), so too did developmentalists undermine the effort to explain
imitation as (a) cognitive process(es).

In sum, much of the research on imitation in developmental psychology has been
as much about establishing (or ruling out) rudimentary forms of mentalizing as it has
been about imitation per se. The general concern with mentalism and the presumed
innateness of both the ability to imitate and the motivation to imitate has in turn resulted
in a lack of concern regarding the origins, development, and dynamics of imitation as a
cognitive process. In practice, imitation is often used as a dependent measure that tends
to be divorced from other cognitive processes (Barr, 2002). Finally, the taxonomy
imported from comparative psychology may provide greater clarity in the classification
of imitative (and non-imitative) behavior, but it is not equivalent to an explanation of

imitation in such situations.
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CHAPTER 2: THEORETICAL DISCUSSION OF THE LITERATURE

Organizing the Literature

The human capacity for imitation is considered to be one of the central means by
which human culture is preserved and elaborated by successive generations. Of course
the extent and complexity of human culture is so radically different from any other
species that imitation (as one of the primary mechanisms of that radical difference)
provides interesting opportunities for comparative analysis. Accordingly, there are
extensive literatures on imitation for both human and non-human populations; however,
the current paper will focus primarily on the development of imitation in human children.

The developmental literature on social learning will be organized according to
three interrelated aspects: complexity, mentalism, and imitation as a phenomenon. With
respect to what gets demonstrated by the model, Want and Harris (2002) suggest that
research on social learning can be divided into three categories of increasing complexity:
first are bodily movements, these include both facial and manual gestures (e.g., tongue
protrusions, hand-waving); second are simple actions on objects, these include a single
action on a familiar (or highly affordant object — e.g., pushing a button or shaking a
rattle); finally, complex actions on objects will often include multiple steps in a sequence
and may involve learning how to use tools (e.g., learning how to unlock a box with a
key). Matching this progressive increase in modeled complexity is a concomitant
elaboration in the potential types of social learning that can be experimentally
differentiated. For example, standard tongue protrusions are both the ends and the means
and so the differentiation between actions and results/goals is not even possible. Further,

that there are no objects involved with tongue protrusions eliminates the possibility of
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considering the two forms of enhancement (stimulus and local). Even with simple
actions, there is often only a single means (or highly constrained means) to the presumed
ends and so replication of both actions and results does not necessarily indicate imitation.
For example, turning on a light switch with your hand is unlikely to differentiate between
emulation (turning on the light) and imitation (turning on the light with your hand)
because of the overwhelming tendency to use your hand for such tasks. Often, it is only
with the complex manipulation of objects (something found with tool use) that there can
be meaningful discussions about whether participants are engaged in imitation or
emulation learning.

With respect to mentalism and imitation as a phenomenon, a distinction can be
made between those studies that are more concerned with establishing (or refuting) the
hypothesis that infants and toddlers have access to the mental states of others and those
studies that are more interested in imitation as a phenomenon in its own right.
Importantly, the two sides of this distinction are a matter of emphasis given that many of
the respective studies will inherently be addressing both. That is, researchers who use
imitation as a methodology to investigate whether infants and toddlers have the ability to
attribute mental states to other people (e.g., mental goals and intentions) are
simultaneously providing evidence for the potentially relevant role that those mental
states might play in imitation situations (e.g., that toddlers copy the intentional activity of
other people, Carpenter, et al., 1998; Meltzoft, 1995). It is also the case that researchers
who are interested in imitation per se may investigate how the mental states of the model
might influence what gets imitated and in so doing be providing indirect evidence that

imitators are sensitive to the mental states of other people (Lyons, Young, & Keil, 2007,
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Williamson & Markman, 2006). Finally, the investigation of imitation as a phenomenon
will help to elaborate on the general cognitive perspective advocated by developmental
psychology and promoted by mentalist researchers.

Outline of the Theoretical Discussion of the Literature

Because the issue of complexity cuts across both of the other two aspects
(mentalism and imitation per se), it will not be addressed independently; rather, it will be
discussed in the specific contexts where it is relevant. Nevertheless, the literature review
will still have three sections. Section one will consider the mentalism aspect with respect
to how imitation has been used as a research paradigm for broader theoretical
considerations concerning social and cultural cognition. This will involve the original
break from Piaget that was largely initiated by Melzoff and Moore (1977; 1983) with a
focus on the more recent criticisms of those who accept and promote mentalist
interpretations of the research.

Section two will consider those researchers who have redirected their attention to
the study of imitation as a phenomenon with its own inherent complexities and
developmental dynamics. This will involve research that has explicitly explored the
alternative social function of imitation (Killen & Uzgiris, 1981; Kiraly, 2009; Nielsen,
2006; Nielsen, et al., 2008; Uzgiris, 1981) as well as those who have focused on the
social function to better understand what is being learned in the various imitation
situations (Gergely, et al., 2002; Kiraly, Jovanovic, Prinz, Ascherslenben, & Gergely,
2003). This latter research has redirected attention to the selectivity of imitation that
contrasts strongly with the presence of over-imitation (imitating causally irrelevant

actions on objects). The focus on selective- and over-imitation opens the door to explore
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some of the underlying cognitive and developmental dynamics involved in imitation
activities (Lyons, 2009).

Section three will draw on the previous two sections to motivate the current
research project. This will involve an analysis of those research designs that have
attempted to provide evidence of mentalism as well as explicitly considering motivation,
and presumptions of relevance, as variables of central importance in the exploration of
imitation activity. This latter exploration will require looking at the different types of
experimental situation in which imitation has been explored (communicative,
pedagogical, play, etc.). Finally, I will suggest that an anticipatory model of
representation can facilitate that exploration.

Section 1: Social Cognition and Mentalism

Piaget on Imitation.

According to Piaget’s (1962) analysis, the onset of representational imitation
coincides with the beginning of object permanence in stage IV (8-12 months) of the
sensorimotor period. At this point, the ability to imitate novel sounds and gestures
emerges along with active experimentation of new models of all kinds in stage V (12-18
months). Jed - For example, ... It is not until stage VI (18-24 months) that the infant is
claimed to be able to engage in: “immediate imitation of complex new models, deferred
imitation and imitation of material objects resulting in representation. Hitherto, the child
has only been able to imitate immediately movements and sounds already known to him,
or those which could be reproduced merely through co-ordination of earlier simple
schemas” (italics mine, p. 66). Subsequently, Meltzoff and Moore have provided a series

of experiment to establish the presence of (invisible/opaque or representational) imitation
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in neonates (Meltzoff & Moore, 1977; 1983; 1989), deferred imitation in 9-month-olds
(Meltzoft, 1988b) and deferred imitation of a completely novel act in 14-month-olds
(Meltzoft, 1988a) as part of their effort to provide an alternative account to that of
Piagetian theory.

The Argument from Precocity

Despite early criticisms of Meltzoff and Moore’s (1977) original challenge to
Piaget’s account (Anisfeld, 1979; Jacobson & Kagan, 1979), they were able to
established an experimental paradigm (Meltzoff & Moore, 1983) for research that was
then used to systematically and rigorously dismantle the account that had been attributed
to Piaget’. Their general strategy was consistent with the more global attempt by
developmental psychologists to empirically demonstrate that certain abilities were
present earlier than purportedly required by Piagetian theory (Brain, 1959; Bryant &
Trabasso, 1974; Gelman, 1969). However, the more specific attempts to establish that
some of these abilities were present very early in infancy (so early that they were likely to
be innate) constituted more of a direct challenge to both the explanatory and descriptive
adequacy of Piagetian theory (Baillargeon, 1987; Baillargeon, Spelke, & Wassermann,
1985; Spelke, 1985). The “argument from precocity” (Fischer & Bidell, 1991) entails not
just that Piagetian theory requires adjustment in terms of its descriptive time line, but
rather that the underlying developmental account of that time line must also be incorrect.
That is, researchers applying the argument-from-precocity-strategy tended to conclude

that Piagetian theory had been refuted leaving a theoretically barren nativism in its place.

? See Anisfeld 1991; 1996; 2001; 2005 for a thorough review of all the research on
neonatal and deferred imitation and his ultimate conclusion (2005) that there is “no
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While there have been a number of more recent criticisms of these purported
refutations of Piaget’s account, the focus of these criticisms has been on the nativist
conclusions (Bogartz, Shinskey, & Schilling, 2000; Haith, 1998; Schoner & Thelen,
2006) rather than the possible implications with respect to Piagetian theory (Allen, 2009).
Further, the relevant issues (for both critics and proponents of nativist positions) are
typically thought only to concern methodology (Kagan, 2008). However, it has been
argued that differences in underlying epistemological frameworks must also be addressed
in order to reconcile and transcend the problematic elements of nativist research in
general (Allen & Bickhard, in-press; Mueller & Giesbrecht, 2008).

Despite coinciding with this developmental nativist movement that emerged in the
late 70’s and early 80’s, Meltzoff and Moore’s program of research has both
convergences and divergences with that movement. While Meltzoff and Moore’s
implementation of the general precocity argument exemplified developmental nativism
par excellence, their subsequent account was substantially more developmental'® than
that of most other nativist proposals (Meltzoff & Moore, 1997). Further, while the
nativist research program was built around interpretations of Piagetian theory that mostly
ignored important details and relevant distinctions, Meltzoff and Moore were more

thorough in their analysis''. That said, both groups failed to fully appreciate the broader

compelling evidence to dispute Piaget’s timetable of the development of representational
imitation in infancy”.
' With respect to social cognition Meltzoff and colleagues distinguish themselves from
stronger nativist positions by using the label “starting-state nativism”: the basic idea is
that the innate starting state is “leaner” than that of other nativist positions and that it
develops in fundamentally important ways (Gopnik & Meltzoff, 1993).
' With respect to object permanence, Meltzoff and Moore (1998) criticize developmental
nativists precisely for failing to observe some of the salient distinctions present in
Piagetian theory.

29

www.manaraa.com



epistemological framework from within which Piaget was operating (Chapman, 1988;
Lourenco & Machado, 1996) and this has had a lasting impact on how infant research has
been investigated (Allen & Bickhard, in press). Specifically, the focus of both groups on
the methodological issues involved in demonstrating the presence of the ability of interest
has obscured Piaget’s emergent constructivist action perspective. The lasting impact for
imitation research has been an overwhelming lack of effort to consider imitation as a
developmental phenomenon.

However, one of the developmental aspects of imitation that Meltzoff and
colleagues have attempted to address is the correspondence problem. The
correspondence problem concerns: how an imitator “knows” what is required for their
own movements to match that of a model'? (Brass & Heyes, 2005). The correspondence
problem is particularly acute for situations involving invisible (opaque) imitation because
the imitator cannot use vision as a basis for the match. This is part of the reason why
Meltzoff and Moore were focused on neonatal facial imitation. However, like most
appeals to innateness, their solution to the problem is not a solution but rather constitutes
a justification for positing a theoretical primitive in their framework (Samuels, 2002;
Simpson, 2005). Specifically, the supramodal representational system is a theoretical
primitive posited to provide the “cross-modal metric of equivalence” that solves the
correspondence problem and enables the infant’s “apprehension that the other is, in some
primitive sense, ‘like me’” (Meltzoff & Moore, 1997, p. 185).

Having established that neonates have functional access to knowledge of a

fundamental equivalence between self and other, Meltzoff and colleagues have pursued
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the theoretical integration of that “empirical” fact with their mindreading account of
social cognition more broadly (Meltzoff, 1995; 2007a,b; Meltzoff & Brooks, 2008;
Meltzoff & Gopnik, 1993). A major experimental nexus for such integration concerns
Meltzoff’s (1995) re-enactment (imitation) paradigm that was used to establish that 18-
month old children were capable of understanding the intentions of others. However, any
discussion of experimental research that uses imitation to explore children’s developing
ability for mentalism must be situated in the broader context concerning the development
of social cognition.

Navigating Our Social Environment.

Folk Psychology (FP) is presumed to be the method by which the average person
navigates and understands his/her social interactions. Unlike the physical world, the
social world involves interacting with intentional agents whose behaviors are (assumed to
be) caused by a variety of mental states (e.g., beliefs, desires, intentions, goals, hopes,
wishes, preferences, etc.). Theory of Mind (TOM) research can be understood as the
study of FP’s development and application. That is, developing the ability to
successfully interact with intentional agents through the ascription of mental states
(beliefs/desires/intentions/goals about the world) is at the core of TOM research. The
general assumption endorsed by TOM researchers, then, is that social interaction is
typically realized in terms of the ability to explain or predict the behavior of others on the
basis of their beliefs, desires, intentions, goals, and other mental states.

For theoretical, methodological, and historical reasons, the developmental focus

for TOM research started at around age four (Wimmer & Perner, 1983) and has shifted

12 For a broader notion of the correspondence problem see Nehaniv and Dautenhahn
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over time to progressively earlier ages (Bartsch & Wellman, 1989; Hala & Carpendale,
1997; Lillard & Flavell, 1990; Onishi & Baillargeon, 2005). With roughly a 10-year lag
on this TOM research, studies concerning the possible foundations for social learning
(imitation, emulation, etc.) has progressively moved forward (developmentally) from
some of the earliest work on goals at around six months (Gergely, Zoltan, Csibra, &
Szilvia, 1995). The currently relevant consequence of this research dynamic is that
potentially problematic, taken-for-granted assumptions regarding the original TOM
framework have been buried even deeper below the surface of debates that are now
concerned with whether the foundations of social cognition involve mentalizing or not'
(for a similar point see Gergely, Egyed, & Kiraly, 2007, p. 140). That is, many of the
debates within developmental psychology concerning social learning mechanisms must
consider that researchers promoting a mentalist interpretation are constrained and
motivated by their prior commitment to (or even just their acceptance of) aspects of the
original TOM framework'®. The strong claim would be that mentalist interpretations of
some “imitation” research requires the TOM framework for their warrant and
rationalization. The potential problem is that, to the extent that research on social
learning is tied to the TOM framework, problems for the later are also problems for the
former. There is a very real sense then in which much of the imitation literature is

intrinsically bound by prior and ongoing TOM research.

(2002).

PThe failure to differentiate between goal as an end-state in the world and goal as a
mental representation of that end-state (Heyes & Ray, 2002; Want & Harris, 2002b) is
symptomatic of just how deeply buried certain assumption have become.

* Meltzoff (1995) states explicitly that, “being a representationalist [TOM] entails being
a mentalist” (p. 838).
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Ratcliffe and colleagues. What if most of our social cognitive abilities do not
primarily involve folk psychology and therefore TOM? What if the application of FP is a
highly specialized, late developing ability that is only used in moments of reflection and
not for the coordination of the overwhelming majority of our social interactions? A
number of researchers have recently challenged the assumption (that is typically not even
mentioned, let alone argued for) that commonsense FP is in fact common (Hutto &
Ratcliffe, 2007). These researchers all differ in the extent to which they accept FP as
actually being involved in social engagements with the most austere recognition coming
from Ratcliffe. Ratcliffe (2007) challenges whether the taken-for-granted assumption
that “everyday interpersonal understanding, construed as the attribution of the
intentional states in order to predict and explain behavior” (p. 224) is in fact the case.
Virtually all TOM debates have been concerned with arguments about Zow this
assumption is actually implemented and what the developmental time course of that
implementation looks like.

Ratcliffe points out that investigations of FP have not derived from a careful
descriptive analysis of various social situations in an effort to determine where FP is
operative; but rather have started with philosophical assumptions that imply FP and then
attempted to investigate its development and application to social life. Part of the allure
for this approach is that any situation can, in fact, be rendered in FP terms (i.e., there is
always a belief-desire pairing that can “explain” some behavior) but that does not mean

that FP is actually involved"’. Ratcliffe makes the point succinctly: “What I am looking

'* That the possibility of such an FP rendering does not imply its reality is a particular

example of the general tendency for over-representationalism. One of the points

highlighted by the dynamical-systems-theory opposition to representationalism (Port &
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for here is an argument that arrives at FP through a study of social life, rather than an
argument that arrives at FP through a debatable set of philosophical presuppositions and
then proceeds to impose it on social life” (p. 241).

Ratcliffe goes on to challenge the assumed pervasive ubiquity of FP as well. His
investigation begins with the recognition that social interactions are heterogeneous and
take place within social contexts. There are many situations in which shared knowledge
about the normative context are sufficient for the coordination of interacting agents.
These include situations in which there are too many other agents to plausibly suppose
that mental ascriptions drive the interaction (e.g., riding the subway'®). Even situations
with only two individuals are often negotiated without any recourse to mental states (e.g.,
two cars approaching each other, using a cross walk, getting the bus driver to pick you
up). In these types of situations, conventional norms do the work of coordinating our
social interactions. The powerful role that shared knowledge about norms plays in
coordinating our interactions can be extended both to social roles (e.g., if the phone rings
in the office it is the secretary who will answer) and artifact functions (a saw is for
cutting) where the normative aspect is completely independent of any particular person
and certainly need not appeal to his/her mentality at all.

One of Ratcliffe’s main conclusions is “that FP has no psychological reality and is
instead an abstract philosophical systematization of social life, the utility of which is

unclear” (p. 224). Regardless of the validity of this radical conclusion, Ratcliffe has

van Gelder, 1995) was that such a framework could always construe the behavior of a
system in representational terms even though such a construal had no reality regarding
the actual interactions of the system (e.g., the Watt Governor).
' While our familiarity with norms regarding public transit may obscure their presence,
consider how different transit norms were 50 years ago.

34

www.manaraa.com



surely provided sufficient plausibility to the claim that FP (as the ubiquitous ascription of
intentional states for the purpose of interacting with other people) cannot simply be
assumed without justification. That is, the supposed ubiquity and obviousness of FP can
no longer be a taken-for-granted assumption. The implications of this challenge against
FP for discussions concerning social learning in general and imitation in particular are
that: (1) research regarding social learning is constrained and motivated by the assumed
ubiquity of FP; (2) there is growing recognition that many social situations do not (and in
some cases, could not) involve the application of FP; and, (3) alternative proposals
concerning these (non-mentalistic) social situations provide alternative conceptual
resources for understanding imitation research.

What are Your Intentions: Meltzoff, 1995.

Meltzoff’s (1995) experimental procedure provides one of the major
methodological and conceptual resources for the claim that 18-month-old infants can
understand and attribute goals and intentions to the behavior of others (mentalism)'’.
This study introduced the “behavioral re-enactment paradigm” designed to build on

EAN13

infants’ “natural” proclivity to copy the behavior of adults. Specifically, 18-month-old
infants were shown a model manipulating some objects and then given a turn with the
objects themselves. In the failed-attempt condition, the manipulation did not fulfill the
intention of the model to bring about some target acts on objects (e.g., seeming to attempt
to put a loop over a peg, but missing). The experimental question was whether infants

would copy the model on the basis of the physical displacement of the objects (“in purely

physical terms”) or on the basis of the goal that the model intended to perform (“the
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underlying goal or intention to act”). In the full-demonstration condition, the model
succeeded in his or her attempt to bring about the target acts on the objects (e.g., put the
loop over the peg). Results indicated that infants were equally likely to complete the
target acts in both conditions. Meltzoff concluded that these infants were able to infer the
intention of the model and decided to “imitate” on the basis of this inference.
Importantly, there were two additional control conditions. A baseline condition was used
to determine how frequently infants would perform the target acts without any
demonstration and a adult-manipulation condition was used to control for target act being
preformed as a consequence of the model drawing attention to the objects (stimulus
enhancement).

The empirical response to intention reading. Nevertheless, there have been
some more recent alternative interpretations of the original results that included
additional control conditions. Huang, Heyes and Charman (2002) have considered the
potential role that emulation learning and stimulus enhancement may have played in the
original study. In an emulation condition, infants were shown the initial state of the
objects, a barrier was erected to occlude the model while they acted on the object and
then removed to reveal the end-state of the objects. While Meltzoff’s original study used
an adult-manipulation condition to control for stimulus enhancement, Huang et al.
suggest that it was insufficient because it differed from both the full-demonstration and
failed-attempts conditions in terms of the spatial contiguity of the target-relevant parts of
the objects (i.e., it controlled for attention directed at irrelevant parts of the objects).

Huang et al.’s spatial contiguity condition had three relevant aspects: first, the model

'” See Bellagamba and Tomasello (1999) for a replication of these results with 18-, but
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acted on the target-relevant parts of the objects; second, these parts were moved within
close proximity of each other; and finally, each demonstration was presented only once.
The overall conclusions from Huang et al. were that emulation learning and
stimulus enhancement enabled infants to produce an equivalent number of target actions
to the full demonstration and the failed-attempt scenario. Of further interest was the
finding that the full-demonstration condition differed significantly from the other three
when measuring if the first action the infants took was a target action. The authors
suggest that the first action taken is equally as important to consider as whether the target
action is eventually enacted (at some point during the test phase) because it may help to
differentiate between imitative and non-imitative social learning strategies. Finally, the
authors highlight the relevance of prior knowledge about dynamic object affordances.
They point out that infants imitated few of the target-irrelevant actions in their replication
of Meltzoff’s adult-manipulation condition. Nor did they imitate what was demonstrated
in the spatial contiguity condition, preferring instead to complete the afforded (target)
action of the objects (e.g., placing the ring on the peg rather than holding it out in front).
The point then is that infants of this age, with their prior knowledge about objects, may
be reluctant to imitate irrelevant actions when they are pitted against a demonstration of
the dynamic object affordances that are relevant for completing the target act'®.
Interestingly, when the above conditions were explored with 2.5- and 3.5-year-old
children they demonstrated the same pattern of target-act performances as the younger

groups; however, they were also willing (or able) to imitate the control acts in the adult-

not 12-month-olds.
' For an empirical demonstration of this possibility see Brugger, Lariviere, Mumme &
Bushnell, 2007.
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manipulation condition and the 3.5-years-olds alone imitated the specific actions
demonstrated in the failed-attempt condition rather than the “intended” outcome (Huang,
et al., 2006). This latter finding suggests that it is not until 3.5 years of age that children
are willing (or able) to subvert production of the actions afforded by simple dynamic
object demonstrations (target/”intended” acts) with what is actually demonstrated by the
model (“failed-attempt” acts). Finally, Huang and Charman (2005) explored how
different forms of emulation learning (object movements) in 17-month-olds may be able
to account for the failed-attempt findings from Meltzoff’s original (1995) study. They
used a modified video demonstration in which the model was edited out of the film and
only the movements of the objects were visible. Whether infants saw the initial state,
transformational process, and end-state (object movement reenactment), just the first two
(dynamic affordance learning — “failed attempt™) or a full demonstration (all three with
the model not edited out) made no difference for the number of target acts produced'”.
Summary. Two major conclusions can be drawn from the work by Huang and
colleagues: First, dynamic object affordances provide a viable alternative to the
intentional interpretation of the failed-attempt condition in Meltzoff’s original study. At
a minimum, these findings provide empirical support against any claim that an intentional
interpretation is necessary to account for the failed-attempt condition. A stronger
conclusion is that these findings provide empirical support for the position that there is no
functional role served by an inference about intentions in the failed-attempt conditions.

Second, the consistent finding that infants and toddlers in the full demonstration

' As with Huang et al., 2002, 2006, the full demonstration always differed from the other
groups in terms of the number of target acts produced as the first action, while the other
two group showed similar patterns.
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conditions had significantly greater productions of target acts as their first act performed
is theoretically important. The differential exploration of the objects during the imitation
period suggests that infants and toddlers may have had different learning experiences and
likely used different cognitive strategies across conditions (full-demonstration versus
failed-attempt, emulation, and spatial contiguity).

Conceptual Issues Concerning Intentions and Goals.

Huang and colleagues present what might be considered methodological concerns
in that they systematically explored some plausible alternative control conditions. In so
doing, they have raised some serious doubts about the conclusions of Meltzoff’s original
(1995) study. However, there are also some conceptual issues that need to be addressed —
in particular, the underlying logic and presuppositions required for the rich mentalistic
interpretation of the data in the first place. Meltzoff (1995) appeals to a distinction made
by Searle (1983) regarding two broad types of intentions, namely prior intentions and
intentions in action. Prior intentions are “those mental states that occur in the mind of the
actor in advance of the action being preformed ... These are to be distinguished from
intentions in action, which are what is involved at the moment of purposely performing a
particular bodily movement (vs. when it happens accidentally or reflexively)” (p. 847).
When Meltzoff and others are talking about intentions, they are typically using it in the
latter purposeful (non-accidental but fully psychological) sense of the word.

However, Meltzoff acknowledges that his failed-attempt condition does not
actually differentiate whether infants understood the behavior of the model as deriving
from a failure of their unobservable intention or a failure of their unobservable goal:

“Children in these studies may have imputed such states [intentions in action], or they
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may have stopped short and simply interpreted the goals of the actions” (p. 848). Asa
limitation of this particular study this is certainly not a substantive criticism, but there is a
larger problem in the field: researchers often equivocate the notion of an intention (in
action) with the idea of a goal (as mental state).

There are several, progressively more important implications regarding the
conflation between intentions and goals. First, research that is experimentally testing
hypothesis about goals can be interpreted as providing support for discussions that are
concerned with intentions (Carpenter, 2006; Woodward, Sommerville, & Guajardo,
2001). This problem is potentially exacerbated by the additional conflation (mentioned
previously) between goal-as-mental-state and goal-as-outcome-in-the-world (Heyes,
2002; Tomasello, et al., 2005; Want and Harris, 2002b). From these two conflations
(intention/goal and goal/outcome) follow conclusions about intentions that derive from
research involving outcomes. That is, experimental evidence concerning the
development of infant knowledge about outcomes in the world may be taken as evidence
for research that is concerned with establishing the presence of infant knowledge about
the intentions in the minds of others (Carpenter, Call, & Tomasello, 2002; Heineman-
Pieper & Woodward, 2003; Kiraly, et al., 2003D).

Second, the conflation between intentions and goals promotes ignoring alternative
attempts to understand “goal”-direct behavior in non-mentalistic terms. That is, the
conflation obscures research findings that have provided a non-mentalistic interpretation
of infant’s sensitivity to goal-direct behavior (Gergely & Csibra, 2003). Further,
evidence that infant’s do not respond to mechanical devices as goal-directed/intentional

(Meltzoft, 1995) is used to support a mentalistic interpretation (because these devices do
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not actually have minds); however, research demonstrating that infant’s do respond to the
behavior of mechanical (non-mentalistic) devices as goal-directed/intentional (Press,
Gillmeister & Heyes, 2007; Johnson, Booth, & O’Hearn, 2001) is explained away by
appeal to the idea that infants are over-generalizing® to these devices on the basis of
relevant surface cues (Meltzoff, 2007). That is, both evidence that demonstrates and
evidence that fails to demonstrate that infants’ respond to mechanical devices as goal-
directed/intentional is interpreted as supporting a mentalistic framework.

Such reasoning makes the experimental evidence theoretically meaningless with
respect to a mentalistic stance. However, this way of thinking betrays a deeper
conceptual issue that derives from an implicit presupposition regarding the nature of
perception. Mentalist positions are committed to an epistemological framework in which
knowledge is represented in terms of a correspondence between the representation in the
head and the object in the world. For perceptually unavailable aspects of the world (e.g.,
the mind of another person) there is no input from the world that could serve as the basis
for the formation of a correspondence. The classic alternative to the world as the source
of knowledge is the inherent nature of the mind itself. While Meltzoff and colleagues’
specific developmental account regarding the origins of one’s knowledge about mental
states (Gopnik, 1993; Meltzoff & Gopnik, 1993) is fraught with conceptual difficulties
(see BBS commentaries on Gopnik, 1993), there is a very literal sense in which the mind
of the infant is itself the source for perceptually unavailable knowledge about mental
states. As a consequence, mentalist researchers who are committed to a correspondence

epistemology are equally committed to a model of perception in which there is a

20 See also, Schwier, van Maanen, Carpenter and Tomasello (2006) for the same
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fundamental split between the surface behavior present in the movement of all objects
(what is available to perception) and the deeper psychological level present in the actions
of agents (what must be inferred through the prior knowledge of the mind).

In a review of his original re-enactment study, Meltzoff (2007) discusses the logic
of the failed-attempt condition: “To an adult, it was easy to read the actor’s intentions
although he did not fulfill them. The experimental question was whether infants also
[like adults] read through the literal body movements to the underlying goal of the act”
(p. 32). In the 1995 study, Meltzoff explicitly disregarded the distinction between
intentions (in action) and goals because the major issue that he was trying to establish in
the original study (understanding others in terms of unobservable psychological states —
mentalism) was about mentalism in general. That is, Meltzoff was most concerned with
establishing the general claim that infants had “begun to distinguish the surface behavior
of people (what they actually do) from another deeper level. [because] This
differentiation lies at the core of our commonsense psychology” (p. 848). It is here that
we see a specific example of the fundamental epistemological assumption intrinsic to the
broader mentalist research program — the idea that there is a fundamental split between
the (perceptually available) surface structure and the (unobservable) deep structure.

Surface behavior is presumed to be constituted by the physical displacements of
an object and model, while inferences about the deeper psychological level provide
access to the meaning of that modeled behavior. The theoretical relevance of using
imitation procedures for the broader mentalism debate, then, is to demonstrate that the

match between infant and model requires access to more than just the surface behavior —

reasoning with respect to “rational imitation” involving a toy dog.
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to understand the (perceptually hidden) meaning of the agent’s actions requires that the
infant go beyond what they can know from perception alone. It is in this sense that the
logic of imitation procedures are structurally similar to Chomsky’s Poverty of the
Stimulus Argument (POS).

Surface Structure and Deep Structure.

Chomsky (1959) famously argued that the language input available from the
environment was not sufficient to account for the actual language capacities that
ultimately develop in humans. Consequently, there must be some other source of
knowledge from which these capacities derive and for Chomsky this alternative source
was the genome. That is, Chomsky concluded that the mind was innately endowed with
the requisite knowledge necessary to account for subsequent language acquisition. While
Meltzoff and his colleagues attempt to provide a post-natal developmental account of
how the nature of mind acts as the source of the additional knowledge necessary to
uncover the meaning of a model’s actions, the logic of their procedures is fundamentally
committed to a similar foundational split between surface structure and deep structure.

Consider that mentalist researchers often motivate our intuitions about the
fundamental split between surface structure and deep structure with examples that
demonstrate both how the same physical movements of the body can have different
meanings depending on the intentions of the agent producing them, and also, how
different physical movements can have the same meaning for that agent (Carpenter,
2006). However, the further conclusion that an inference about underlying mental states

is required to provide meaning/intentionality to behavior is a non sequitur. That is,
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despite the fact that actions can be meaningful in all sorts of ways, what constitutes that
differential meaning is an open question.

Now reconsider Meltzoff’s (1995) study — infants in the failed-attempt condition
did not imitate on the basis of the model’s “true” intentions at all. The model’s true
intention was to miss the peg. If knowledge of the experimenter’s intention was driving
the infants decision about what to imitate, then they failed to correctly read that intention.
But, Meltzoff reported that adults who viewed the actions of the model were able to
“correctly” identify what the actor was trying to do (e.g., put the ring on the peg). Itis
only within the experimental context that we understand that the true intention was to
miss the peg. By analogy, consider that the genius of watching a showman pretend to
fumble about is that we perceive the activity as accidental despite knowing that it is a
practiced performance. In a good performance, the intentionality that we perceive
“directly” and the “actual” intentionality that requires incorporating the theatrical context
will differ. A major claim of the current analysis is that the confusion that we are
encountering derives from the mistaken idea of a “true intention”. This idea is itself
indicative of a much deeper philosophical problem concerning the nature of meaning: the
assumption that meaning is ultimately determined by reference to some sort of mental
structure.

Mechanistic Theory of Meaning.

Goldberg (1991) has a general argument”' against the idea that meaning, in a

social situation, is constituted by knowledge about the mental states of other people. The

*! The argument is presented as a generalization of Fodor’s argument (derived from

Wittgenstein) against Bruner on why the very idea of thoughts as images is incoherent.

However, as Ulrich Muller has suggested (personal communication) the argument is
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argument is initially applied to Fodor (1975) and his view of language and thought but is
also extended to Chomsky (1965) and his grounding of the meaning of sentences in the
deep structure of the mind: “Sentences acquire meaning because they are associated with,
by being ‘transformations’ of, internal structures. It is the internal structure which has
intrinsic meaning” (Goldberg, 1991, p. 57). Appealing to the deep structure explains how
the same utterance can have different meanings (i.e., they have different, intrinsically
meaningful, internal structures) and how different utterances can have the same meaning
(i.e., they have the same, intrinsically meaningful, internal structure).

Goldberg’s point is that the use of internal structure to ground the context
dependence of meaning only pushes the problem deeper below the surface without
actually accounting for it. That is, Goldberg agrees with Chomsky and Fodor in their
pointing out that the idea of an unambiguous (intrinsically meaningful — context
independent) sentence is conceptually incoherent given the obvious role of context; but
disagrees with them in their attempt to disambiguate those sentences by appeal to some
mental structure (i.e., no structure has intrinsic meaning — neither sentences nor mental
states).

Goldberg argues that the alternative is to recognize that meaning is not just a
relational property of sentences (as do Fodor and Chomsky), but that meaning is a
relational property of the social situation in general. Just as the humor of sentence is
going to be relative to the situation so does the meaning of a sentence apply as it does
because of the ongoing flow of human activity. Given that the idea of an unambiguous,

intrinsically meaningful, context independent structure is conceptually incoherent, the

probably best understood as overcoming the erroneous narrowing of Fodor’s rendering of
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most that one can establish is that a meaningful situation will be understood in one way
rather than some other. Goldberg points out that this is not to replace an Internal
Structure Theory of Meaning with a Contextual Theory of Meaning but rather to suggest
that the very idea of a theory of meaning, in which there is a “final analysis” of the
meaning of a sentence, is itself ill conceived. The meaning of a sentence is no different
in kind than its other properties (e.g., sentences can be powerful, witty, friendly, ironic)
and any explanation about why it has one of these properties is going to depend on the
interests of the questioner (i.e., the idea of a final analysis is not possible).

The criticism of assuming that the meaning of sentences derives from the internal
structure of the speaker applies equally to the assumption that the meaning of action is
constituted by the mental intentions of the actor. Action is certainly intentional, but that
property is not known through access/inference/attribution to some mental state inside the
head of the actor. As with sentences, the intentionality of action is no different in kind
than its other properties (beauty, grace, precision, elegance) and any judgments about
these properties is going to depend on a number of factors: the context of the situation,
prior knowledge of the judge, past performance of the actor. Further, our perception of
the intentionality of action need not appeal to mentalism at all (Marken, 2002; Powers,
1973). That is, the possibility of differentiating intentional from accidental action does
not require the capacity to attribute mental states to another person. There are alternative
proposals for how we are able to perceive intentional action that do not involve

mentalism. In sum, the intentionality of action cannot be understood as derivative from

Wittgenstein’s argument.
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knowledge structures with intrinsic meaning that are divorced from the current situation
and ongoing flow of human activity.

Intentional and Accidental Actions.

Tomasello and his colleagues have taken the lead on exploring how situations
involving accidents, trying (failed-attempts/inability), willingness, and prior knowledge
can further elaborate our understanding of the nature of the infants’ knowledge about
intentionality (Behne, Carpenter, Call, & Tomasello, 2005; Carpenter, 2006; Carpenter,
Akhtar, & Tomasello, 1998; Carpenter, Call, & Tomasello, 2002; Tomasello, et al. 2005).
The tasks used in these studies have a logical structure that is similar to that of false-
belief tasks: “Indeed, studies of accidental and unfulfilled intentions are analogous to
studies of false belief, as they involve deviations from the true state of affairs, and thus
may be considered an ‘acid test’ of understanding others’ intentions” (p. 317). However,
this comparison is false in some crucial respects.

The power of standard false-belief tasks comes from the need to draw a
conclusion on the basis of reasoning about how the world is falsely represented by
another agent in contrast to how the world is actually represented by the experiencing
subject. Both the generation of (and reasoning within) a counterfactual space, and the
coordination of that space with the actually represented world make standard false-belief
tasks particularly diagnostic for claims about mindreading abilities: beliefs are
“representational states par excellence”, they possess truth-value. However, beliefs are
“quarantined” from bodily actions in a way that is not true for desires, emotions,
intentions, goals, etc. That is, they do not share with the latter group of mental states the

close coupling to bodily actions: “When someone sees x or desires y, there are telltale

47

www.manaraa.com



bodily movements that correlate with such mental states” (Meltzoff, 2007, p. 29) — no
such correlations exist for belief states. Meltzoff’s original (1995) study on failed-
attempts acknowledges and builds off of the distinction between mentalism (that others
have mental states directing behavior) and representationalism (that some of those mental
states involve interpretations about how the world is — they involve truth value). From
this distinction follows an asymmetry: “One can be a mentalist without having a
representational model of the mind, but being a representationalist entails being a
mentalist” (p. 838). The relevance of this asymmetry for the comparison between false-
belief tasks and accidents/failed-attempt tasks is that false-belief tasks are (presumably)
not possible without explicitly reasoning about perceptually unavailable counterfactual
states of affair, while the latter (accidents/failed-attempts tasks) typically involve
“telltale” bodily signs. That is, while false belief tasks may, in general, be diagnostic of
reasoning that involves attributing perceptually hidden (false) belief states to the agent,
tasks involving accidents/failed-attempts will typically be interpretable in terms of
alternative non-mentalist accounts. For this reason, extant tasks involving
accidents/failed-attempts are not any more diagnostic than those involving
intentional/successful-attempts.

To reiterate, what the mentalist researcher wants is a situation where the mental
intention/goal diverges from what actually takes place in the world (precisely what one
gets with false-beliefs). However, the basis for determining beliefs is importantly
different from that of intentions. Beliefs are true or false, while intentions succeed or fail
(goals obtain or fail to obtain). Accordingly, we do not attribute a false-intention to

someone like we attribute beliefs that end up being false; rather, we evaluate whether
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some action was accidental/failed with respect to what should have happened (with
respect to the intended act). But if accidental/fail-attempt experiments are only
demonstrating that children are sensitive to intentional action (i.e., have expectations
about what should happen in a situation) then they are no better than other mentalist
paradigm that do not deal with accidents/failed-attempts.

In other words, the primary motivation for moving to accidental/failed-attempt
tasks was the universal recognition that a crucial limitation of intentional/successful-
attempt tasks was that the interpretations presupposed that children had access to others’
mental states when that was precisely what they were purportedly testing. Therefore,
using accidental/failed-attempt tasks that continue to require assumptions about
intentional/successful-attempts continues to beg the question against non-mentalist
alternative interpretations.

While, in practice, accidental/failed-attempt tasks may succumb to the same
fundamental limitations of intentional/successful-attempt tasks that they were intended to
overcome, the diagnostic appeal of the former types of tasks is that they do enable the
conceptual possibility of requiring reasoning about perceptually hidden counterfactual
mental states in a way that is similar to standard false-belief tasks. The failure of extant
research is that it does not recognize the crucial importance of the “quarantined” aspect™
inherent in false-belief situations. A truly diagnostic case that uses accidental action

would be one in which all of the telltale signs indicate that the action is intentional but the

22 Although the focus here is on the “physical” component of the quarantine, there is also
“temporal” component. Beliefs have an influence through time which is why we can get
the divergence between a false-belief (established in the past) and the actual state of
affairs (established in the present). Intentions (in-action) are established concurrently
through unfolding activity in the present.
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outcome is “actually” an accident. For example, a soccer player pulls several moves on
his opponent, shoots the ball, and scores. Only during the post game interview is it
revealed that the goal was an accident because the player’s “true” intention was to pass
the ball to a streaking forward. In this type of situation there is a clear division between
the perceptually available action of scoring a goal and the perceptually hidden mentality
of the player intending to pass. While this example does not indicate an experimental
task per se, it does illustrate the type of situation that is required to make good on the
diagnostic promise of accidental/failed-attempt research.

In sum, the underlying logic of accidental/failed-attempt research enables the
conceptual possibility of an “acid test” for mentalism. However, the failure to fully
appreciate relevant differences between the nature of beliefs/desires and intentions/goals
has meant that extant uses of that logic did not move mentalist research beyond the
inherent limitations of intentional/successful-attempt paradigms. Deciding between
mentalist and non-mentalist interpretations necessarily involves arguing for (or against)
the underlying assumptions and presuppositions that motivate and justify the
corresponding interpretations. If mentalist interpretations of experimental research
already require assuming that understanding intentional action must involve knowledge
about underlying mental states, then that experimental research is significantly less
powerful than previously thought and the legitimacy of the assumption must be argued on
conceptual grounds. The next section considers 3 alternative perspectives on

understanding intentional action without the need to mentalize.

Intentionality without Mentalism.
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Control theory. The possibility of perceiving behavior as intentional without the
need to postulate any sort of inference about (or attribution to) mentality has been
explored by a number of researchers. The most austere of these proposals comes from
Marken (1982) who has experimentally analyzed intentional and accidental behavior
from a control theory perspective (Powers, 1973). He agrees with those who argue that
intentionality is crucial for defining behavior/action (as distinct from other physical
displacements of the body — i.e., “accidents”) and even that it is necessary in order to
understand what an organism is doing, but differs from mentalists in terms of how such
intentionality is constituted. That is, despite the apparent involvement of mindreading in
judgments about intentional behavior, Marken provides a non-mentalist rendering of
intentionality (in general) from an alternative control theoretic perspective.

Borrowing from the work of Powers (1973), Marken defines an intended outcome
as one that is controlled. In turn, controlled outcomes are outcomes that continue to
match an internal reference in spite of relevant disturbances (perturbations) over time.
Subsequently, “to determine if some result is controlled (intended), it is necessary to see
whether disturbances of the result produce the expected changes (expected on physical
grounds) in the result. If disturbances produce negligible changes..., then the result is
probably under control” (p. 648). Thus, the above rendering provides an objective
measure to determine if some activity is intentional. Specifically, the lack of a
correlation (i.e., ~ 0.0) between changes in the movement under scrutiny and the expected
changes of that movement given a disturbance indicates control.

String parsing. In contrast to Marken’s attempt to render intentional behavior in

terms of control theory, Byrne’s (1999) string parsing proposal can be understood as a
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more focused attempt to give a non-mentalistic account of imitation. In particular, Byrne
proposes to account for the ability of infants to copy novel complex behavior without the
need to understand anything about the model’s mental intentions. His proposal appears
to parallel work on language development from a connectionist perspective. That is, if
connectionist researchers can be understood as having demonstrated that the linguistic
input to the child is richer than Chomsky’s POS arguments had assumed, then Byrne can
be understood as arguing for something similar with respect to the POS logic
implemented by Meltzoff for imitation.

Specifically, for recurring patterns of behavior, a “statistical sketch” can be used
to capture the “underlying hierarchical structure” of behavior (Byrne, 1999). Assuming
that an agent is able to observe some behavior as composed of a sequence of simpler
elements, then over repetitions of slightly different sequences, the cross-correlated
elements will reveal an underlying organization that will include the starting conditions,
the outcomes and the statistical regularities that connect the two™. In the case of random
strings of elements (i.e., accidents) no statistical sketch would emerge; thus, Byrne states
that the “organization of complex [intentional] behavior can in principle therefore be
‘perceived’ in a rather literal way” (p. 65).

Byrne goes on to suggests that his string parsing model could provide a possible
alternative to Meltzoff’s (1995) intentional interpretation of the failed attempt condition
because “the complete sequence might already have been acquired by string parsing” (p.
71). Regardless of the merits of Byrne’s specific suggestion or the adequacy of his model

as a whole, he contributes to our current analysis regarding intentions in that he provides
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a potential counterexample to the presupposed logic underlying Meltzoff’s (and many
others’) mentalist interpretation. Providing counterexamples to taken-for-granted
assumptions is the second way in which Bryne’s project parallels the work of
connectionist language researchers. For example, connectionist researchers have
demonstrated that double dissociations in performance could derive from a single
underlying network (Munakata, 2001) and that regular and irregular morphology can
exist in a single system (Rumelhart & McClelland, 1986). Therefore, the possibility that
we can perceive the intentionality of behavior directly (i.e., unmediated by inference)
becomes a plausible alternative that must be taken into consideration when designing and
interpreting experimental data.

Equifinal variation. Gergely and his colleagues have been central to the new
generation of research on imitation. Their theoretically grounded research program has
contributed to a renewed exploration of imitation activity in a way that is comparable to
Meltzoff and Moore’s early work with neonates. However, the discussion of their work
in this sub-section will be restricted to their relevance for understanding the possibility of
perceiving intentional/goal-directed behavior directly, without recourse to inferences
about, or mental attributions to, the “agent” of that behavior. Gergely and colleagues
have explicitly contrasted their “teleological stance” with positions that endorse various
forms of mentalism (Csibra & Gergely, 1998; Gergly, 2002, 2003; Kiraly, et al., 2003a;
Kiraly, et al., 2003b).

More specifically, their position argues for a developmental trajectory that delays

the capacity for mentalism until somewhere between 14- and 18-months of age (Gergely,

* For evidence of action parsing in infants using habituation procedures see Baldwin &
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2002; 2003). As a consequence, they have provided a non-mentalist alternative account
of the “social cognitive revolution” that seems to take place around 9-months (Tomasello,
1999). That is, these researchers propose an intervening stage between 9 and 14-18
months when infants can only understand self and others as teleological agents.

The teleological stance is a representational system that infants use to understand
and interpret the intentional actions of others. The teleological stance differs from the
intentional stance in that action interpretation (and prediction) are “reality-based”
(Gergely & Csibra, 2007). That is, a principle of rationality”* is applied to the
corresponding contents of an agent’s beliefs, desires, and intentions such that teleological
representations consist of situational constraints, an outcome, and actions to realize that
outcome. These contents are all perceptually available aspects of the real world that do
not require the superfluous attribution of their mentalistic counter-parts (i.e., beliefs,
desires/goals, & intentions).

The availability of teleological representations means that the ability of children
to interpret the actions of others as goal-direct needs only to appeal to two types of
perceptual cues without invoking the mentality of the agent at all. The basic idea is that
infants at this age understand and interpret the intentional actions of others in terms of
end-states visible in the world. These end states are represented by the infant and so
constitute goal representations but they are not then attributed to the minds of others, they
are part of the infant’s teleological representation. It is in this sense that the teleological

stance is contrary to mentalism because it “applies an externalist, non-mentalistic concept

Baird, 2001; Baldwin, Baird, Saylor & Clark, 2001.
** The principle of rationality is itself grounded in the idea of efficiency and so it too does
not require a mentalist rendering.
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of ‘goal’ defined as a future state of physical reality that the action brings about” (p. 774).
Therefore, the teleological stance provides a framework for understanding how a subset
of intentional actions can be represented without reference to the mentality of others.
Specifically, the foundation for perceptions/inferences about goal-directedness is the
‘principle of rational action’. This principle represents two basic assumptions about the
nature of action: first, that the function of action is to change some particular aspects of
the world; and second, that such changes will proceed in the most efficient (rational) way
possible given the constraints of the situation. From these two assumptions follow two
types of perceptual cues: a visible action effect and equifinal variation of action. These
two perceptual cues form the basis for how the teleological stance accounts for the
interpretation of entities as goal-directed. The first cue, a visible action effect, requires
that there be some sort of salient change in the world (this relates to the function of
action). The second cue, equifinal variation of action, requires that the agent must be
capable of employing alternative means to some end as necessitated by the changing
constraints of the situation (this relates to the efficiency/rationality of action).

Summary (of last three subsections). At a minimum, not all behavior that is
perceived to be intentional requires the further assumption that the perceiver is attributing
mental states to the agent of that behavior. The assumption that it does derives from a
“poverty of the imagination”. Only by assuming a fundamental split between the
meaningless world of physical movement and the meaningful world of intentional action,
coupled with the further assumption that the meaning of an action is perceptually hidden
in the mental states of the actor, does the demonstration of infant sensitivity to intentional

behavior necessitate the attribution of mental states to the actor by the infant. However,
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the first assumption involves a false metaphysics (Bickhard, 2009a; Merleau-Ponty,
1962) while the second commits to a mechanistic theory of meaning which is itself
incoherent (Goldberg, 1991).

The three subsections above (Marken, Byrne, & Gergely) provide a progressive
elaboration on what it might mean to perceive intentional behavior without attributing
mentality to the actor of that behavior. Marken’s use of control theory provides a concise
sense in which intentional behavior could be detected without recourse to the internal
workings of the system under scrutiny. Further, he demonstrates the relevance of the
detecting system’s own knowledge about the contingencies in the world for setting up the
criterial expectations. Byrne explains how his string parsing account of imitation enables
the infant to directly perceive the “hidden” structure of behavior through the cross-
correlations present in repeated exposure to certain patterns of action. He explicitly
claims that his string parsing account provides a possible alternative to Meltzoft’s
account (1995) that does not require attributing mental states to others. More broadly, his
work parallels the connectionist work on language by demonstrating that taken-for-
granted assumptions about what “must” be the case, must instead, be defended against
alternatives. Finally, Gergely and colleagues go one step further by providing a detailed
account of a representational system that provides an intermediary between the richness
of mentalism and the austerity of brute physicality. Their investigation demonstrates the
power of trying to model some of the cognitive dynamics captured by the infant’s own
prior knowledge about regularities in the world. That is, certain patterns of activity in the
world can be captured in terms of goals (end-states) and teleological representations

provide an alternative to the rich mentalist construal of these goals in terms of mental
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states. In sum, there is a very real sense in which the perception of intentional action can
be rich, complex, and meaningful without recourse to any sort of mentalism.

Piaget’s Action-Based Approach.

Failing to adequately explore alternative non-mentalist frameworks for
understanding infant perception of intentional action is, in part, a consequence of the
taken-for-granted assumption that the world is split between the meaningless movement
of objects and the meaningful behavior of intentional agents. This assumption is one of
the historical consequences of the original break with Piagetian theory. Piaget’s action-
based approach was precisely the type of conceptual framework that could have grounded
the richness of infant activity without the need for mentalism. In an action-based
framework, representation is a matter of engagement. Objects are understood in terms of
possible interactions (e.g., a bottle can be sucked on, rolled, thrown). With permanence
comes an understanding that these possible interactions remain invariant under many
other possible transformations. There is never any inclination in this framework to
assume that meaning has to be added to our perceptions of the world. Meaning is
constituted in the activity itself and this applies to agents as much as it applies to objects.
Section 2: Contemporary Imitation Research

Rational Imitation as a Productive Resource for Future Research.

The teleological stance has provided a foundation for research that has challenged
numerous types of studies involving goal-directness and intentionality in particular and
mentalism more broadly (Gergely & Csibra, 2003; Kiraly, et al. 2003). However, it is the
seminal paper on rational imitation by Gergely, et al. (2002) that has received the most

attention. This study elaborated on an earlier experimental condition by Meltzoff (1988a)
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used to demonstrate that 14-month-old infants could engage in deferred imitation of
novel acts. In addition to replicating the original findings, in which infants imitated a
model who used their head (with hands placed on the table) to push down on a “light-
box”, Gergely and colleagues presented a condition in which the model was using their
hands to wrap themselves in a blanket (hands-occupied condition). The author’s
teleological explanation was that infant’s would take into consideration the situational
constraint of being wrapped in a blanket when evaluating the rationality/efficiency of the
modeled action. In the hands-occupied condition the model rationally/efficiently used
their head as an alternative means to their end of turning on the light-box. By contrast,
in the hands-free condition the model “irrationally/inefficiently” used their head instead
of their hands. The results from the new condition demonstrated that infants’ were more
likely to imitate the head action in the irrational/inefficient hands-free versus
rational/efficient hands-occupied condition.

Despite being explicitly contrasted with the identification perspectives of
Meltzoff and Tomasello (Gergely, 2003), these results are typically interpreted in the
literature as evidence for mentalism (Tomasello et al. 2005; Schwier, van Maanen,
Carpenter, & Tomasello, 2006; Carpenter, 2006; Lyons, 2009). However, for Gergely
and colleagues, the results are interpreted as providing evidence that infants actively
incorporated their own knowledge about situational constraints into their interpretation of

the event and used that understanding as the basis for selecting what to imitate™. For

* Paralleling the mentalist’s interpretation of goal-directedness for mechanical devices,

mentalists have used the presence of rational imitation with toy animals (Schwier, et al.,

2006) as evidence for the infant’s flexibility in “understanding others’ intentions as

rational choices” (i.e., that infants can generalize to non-agents the property of rational

choice). However from the teleological perspective, the finding that rational imitation
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contemporary research it is the selective aspect (and thus the infant’s prior knowledge) of
this study that has harnessed much of the subsequent interest for imitation researchers.
Further, with the background influence of TOM waning (and thus issues concerning
mentalism declining) research has begun to reexamine imitation as a cognitive
phenomenon with its own important dynamics. Part of this resurgence has involved
reconsidering the alternative social function of imitation using new experimental methods
as well as bringing greater nuance to our understanding of the learning function (through
debates involving emulation).

Contemporary researchers all share in the general idea that young children will
imitate on the basis of their understanding of the situation but differ dramatically in terms
of how much attention they give to modeling the nature of that understanding. While the
mentalist research that has been reviewed above limits that understanding to accessing
the goals and intentions of the model, other programs of research have provided greater
elaboration. In addition to selective-imitation, the presence of over-imitation (imitating
the unnecessary steps of a modeled sequence) in other contexts has further complemented
the resurgent focus on the possible underlying cognitive dynamics involved in
understanding imitation situations (Lyons, 2009) as well as a greater appreciation for the
role that might be played by task complexity and prior knowledge (Want & Harris,

2002a).

has been extended to things without minds provides additional evidence that
understanding action as “rational” does not involve any sort of attribution about mental
states. Further, rational imitation has been demonstrated for dogs (Range, Viranyi, &
Huber, 2007) and some types of non-human primates (Buttelmann, Carpenter, Call, &
Tomasello, 2007; Wood, Glynn, Phillips, & Hauser, 2007) which also speaks against a
mentalist interpretation (unless dogs too understand other dogs as intentional agents that
make rational choices).
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Mentalist researchers have acknowledged that intentional/successful-attempt tasks
do not provide the diagnostic power needed to differentiate between mentalist and non-
mentalist interpretations of imitation behavior because the mental intention will
necessarily co-occur with the perceptually available actions of the model and/or the
transformations in the world. However, it has been argued in the current paper that their
use of accidental/failed-attempt tasks is also diagnostically insufficient. In contrast, part
of the power of the original rational imitation procedure (Gergely, et al., 2002) is that it
highlights the relevance of the infant’s knowledge about how the world works for
interpreting the situation independent of any mentalizing. Consequently, even the
mentalist has to incorporate the essential role that the infant’s knowledge about what is
typically done with hands, buttons, and heads into their modeling of the infant’s
understanding of that situation. That is, the rational imitation procedure casts doubt on

% ¢

the assumption that infants’ “understanding rests crucially on — indeed is constituted by —
their understanding of that person’s intention” (Carpenter, et al., 2002; p. 1431). While
the relevance of these other factors does not refute the mentalist overlay, it does (at a
minimum) require that these other factors be taken seriously by mentalist researchers in
their experimental designs. While explicit consideration of these other factors has tended
to manifest most clearly in terms of the debates between emulation and imitation
alternatives, the implications are much broader. Specifically, our understanding of
imitation can no longer avoid addressing what sort of underlying cognitive and
motivational dynamics must be present in order to account for the “imitation” behavior

that is manifest in the variety of different experimental situations and contexts in which it

has been studied.
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Theoretical Unification of Selective- and Over-Imitation.

Lyons’ (2009) recent proposal explicitly highlights the need to take imitation’s
“complex cognitive reality” more seriously. Lyons attempts a theoretical unification of
imitation research that reconciles the seeming contrast between selective- and over-
imitation. Lyons highlights a characterization of selective imitation as the active
interpretation of situations in which infant’s may draw on their prior knowledge about the
workings of the world (as well as drawing on the mental intentions of the model). In
contrast, over-imitation is characterized by those imitation situations that involve novel
artifacts/tools in which the toddler slavishly repeats a sequence of steps (some of which
are causally irrelevant) to some end (Flynn & Horner, 2007; Lyons, et al., 2007,
McGuigan, Whiten, Flynn, & Horner, 2007). Even when the causal irrelevance of these
steps is made clear enough for apes to dismiss them, toddlers will continue to copy those
irrelevant actions (Horner & Whiten, 2005; Nagell, Olguin, &Tomasello, 1993; Whiten,
Custance, Gomez, Teixidor, & Bard, 1996).

Lyons argues that the contrast between selective- and over-imitation can be
understood by appealing to the “cognitive” processes of emulation, imitation, and some
mechanism for switching between the two. Lyons is explicit in his endorsement of a
video-tape model of perception that creates a hierarchy of behavior that breaks action
(throwing a ball) down into its sub-goals (pick up ball, wind up, accelerate ball forward,
release ball) until reaching some foundational level of “atomic” goals (the contracting
and relaxing of certain muscles). Lyons suggests that, for “true” imitation, the imitator
copies actions as far down the hierarchy as possible while selective imitation involves

switching to emulation part way down and ignoring all sub-goals below a given point.
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With respect to learning, the crucial aspect for this proposal is the determination of when
the switch is appropriate. That is, how can as little fidelity as possible be maintained
without losing relevant information about what is suppose to be learned. Over-imitation
occurs in the domain of tool use where the toddler is claimed to be innately biased not to
switch from imitation to emulation because determinations of relevancy (what Lyons
calls informational significance) are particularly opaque and thus the learner would be too
prone to error if they switched to emulation.

Lyons states clearly that this “computation” about relevance is context specific:
“the selective imitator uses cues derived from the larger social and physical context of the
modeled behavior in order to judge how faithfully that behavior should be copied” (p.
88). The idea is that the imitator can use both the physical constraints of the situation as
well as the mental intentions of the model as two major sources of information for
determining relevancy and thus when to switch from imitation to emulation. However,
for the domain of tool use (in general) the purpose of the situation in which the tool is
being used may not be revealed until well into the future. To compensate for the general
difficulty that arises from the opacity of tool use, evolution has selected for a bias against
emulation and as a consequence imitators are open to the possibility of over-imitation.

I agree with the general value of Lyons’ effort to integrate some of the diverse
findings from imitation research as well as his desire to take seriously the cognitive
complexity that underlies observational learning; however, his integration ignores the
developmental perspective. Consequently, he leaves out a number of other potentially
relevant findings and ignores the possibility that over-imitation is itself a consequence of

learning and development. Further, while providing some clarity on the “cognitive”
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processes that he invokes, Lyons does not move beyond the cognitive resources already
available to the field. Lyons defines imitation and emulation in terms of the degree of
fidelity between model and subject. This is a strictly behavioral definition and as such is
inherently at odds with his attempt to more thoroughly address the underlying cognitive
processes involved in observational learning. Further, researchers have been at pains to
elaborate on the theoretical meaning of these terms beyond their original operational
definitions. The use of emulation control conditions to argue against mentalist
interpretations is a direct outgrowth of that theoretical progress.

Equally problematic is the selective use of specific experiments as well as the
seemingly conflicting uses of the same research. Regarding the latter, Lyons appeals to
the experiment by Gergely et al. (2002) as an example of both selective- (hands-occupied
condition) and over-imitation (hand-firee condition®®). Further, over-imitation is
supposed to be a consequence of dealing with the opacity inherent in tool use. That is,
relevance (informational significance) cannot be determined for tool use and therefore
selective-imitation (emulation) is not possible. But this requires that the light-box is
understood as both inside and outside the domain of tools/artifacts all within the same
experiment. That is, either the box is a tool/artifact and we have a demonstration of
selective-imitation (emulation) or it is not a tool in which case we have an example of
over-imitation on something that is not in the domain of tools.

More problematic is Lyons anti-developmental approach. Despite the paucity of

evidence for research that compares different age groups on the same task (Huang &

2 However, researchers define over-imitation as copying unnecessary/irrelevant step(s)
in a sequence and the hands-free condition really only involves using a less than optimal
part of the body to complete a necessary step.
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Jiang, 2006), when this has been done, the result is one in which selective-imitation
(emulation) is replaced by precise imitation. This has been demonstrated by Huang et al.
(2006) using Meltzoff’s (1995) re-enactment procedure as well as by Gergely (2003)
using Gergely et al.’s (2002) rational imitation task?’. The same developmental trend is
also found for the few studies that include multiple age groups (Jones, 2007; Killen &
Uzgiris, 1981; Nielsen, 2006). Further, Lyons’ contrasts his characterization of the
hands-free condition from Gergely et al. (2002) with a task in which a mouse is seen to
hop/slide across a table to a particular house on the other side (Carpenter, et al., 2005).
Unlike using the modeled means in the hands-free condition, infants in this task only
copied the goal of putting the mouse in the house, ignoring the means by which it was
done. Lyons’ suggest that the difference in what was imitated (i.e., means and end for
hands-free but just end for mouse sliding/hopping) is a consequence of one condition
being more like a play situation and the other being more like a tool use situation.
However, additional results make this interpretation difficult to maintain. Other studies
have found both selective- and over-imitation in a play situation. First, Schwier et al.
(2006) devised a play version of the rational-imitation procedure that produced analogous
results between a door-open (hands-free) condition and a door-locked (hands-occupied)
condition. Second, Southgate, Chevallier, and Csibra (2009) have demonstrated that
infants will imitate the sliding/hopping behavior of the mouse if they are given prior

knowledge that the mouse “belongs” in the house. That is, by changing what toddlers

27 After 18 months infants were found to imitate using their head equally across the
hands-occupied and hand-free conditions. For Gergely and colleague, this transition
marks a developmental shift from the teleological stance to an intentional one. Those
who argue that the infant of 18 months is already operating with an intentional stance
generally ignore this finding.
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already know about the situation, they can get over-imitation from a play situation as
well.

Lyons’ proposal implies the need for theoretical analysis regarding observational
learning in general and imitation research in particular. The current critique of his
proposal is intended to demonstrate just how badly that analysis is needed. Further, as
long as the degree of fidelity between model and subject is the foundation for imitation
research, the focus will always be on behavior and not on underlying cognitive dynamics
that eventuate in that behavior. This attitude is further reinforced by not taking into
account the developmental transitions that occur for the same tasks over time. Finally,
defining imitation and emulation in terms of fidelity means that they are somewhat
arbitrary (what is a means for one researcher is an end for another) and so it will always
be possible to selectively attend to those results that fit with ones proposal to the
exclusion of those that do not.

How Does Selective Imitation Relate to Emulation?

Lyons (2009) is quite right to point out that over-imitation (in the sense of
repeating causally unnecessary/irrelevant steps) has only been demonstrated for tasks
involving novel tools/artifacts as well as highlighting that different imitation tasks
involve different domains. But part of the reason for the former is that the behavioral
differentiation of selective imitation from over-imitation is typically only going to be
possible for situations that involve multiple actions with objects. A similar point was
made about emulation - that emulation alternatives are typically only testable in situations
that involve complex actions on objects (Huang & Jiang, 2006; Thompson & Russell
2004; Want & Harris, 2002a).
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However, emulation alternative interpretations were directed against purported
evidence for ‘true’ imitation (imitation involving the attribution of mentality to the
model) and demonstrate that leaner interpretations of what infants are cognitively capable
of are sufficient to account for the data®. The more general role that alternative
emulation interpretations have played for developmental psychology is not to deny the
meaningfulness of the child’s understanding in a given situation, but rather to explore
alternative, non-mentalist possibilities for the nature of that understanding. That is, these
interpretations have implicitly challenged the presumed split between the meaningless
movements of objects and the meaningful actions of intentional agents.

Herein lay the convergence with selective-imitation. That is, the power of
selective imitation was to blow open what constitutes the imitators’ understanding of the
situation. What is missing from Lyons’ analysis is the recognition that all imitation is
selective. It is the child’s cognitive and motivational capacities in conjunction with the
current (and past) interactive context(s) that accounts for the imitative activity that takes
place. With the developmental focus shifted away from mentalism, TOM, and the
broader folk psychology debate, researchers have been able to re-consider the contexts in
which imitation episodes occur. These are highly structured situations that typically
involve all sorts of social richness and familiarity for the infant/toddler. These situations
may or may not involve learning, and that learning may be about the world or the
modelers themselves. The methodological consequence of the broader emulation and

selective imitation perspectives is reflected in the variety contextual and child-focused

*% See Noble and Todd (2002) for a general discussion of leaner interpretations.
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factors that contemporary researchers are exploring. Importantly, these factors go
beyond the mentality and fidelity of the modeled actions.

The Child’s Understanding of the Situation: Beyond Imitation Versus
Emulation (i.e., beyond mentalism).

There have been two major realms of exploration concerning how children’s
understanding of the situation influences those aspects of the model’s behavior that get
copied. The first concerns what children know about the world, about objects in it, and
how they interact with each other. The second concerns the model as a social partner and
the role that they play in structuring the situation. Correspondingly, the richer and more
flexible the child’s understanding of the situation becomes, the less it makes any sense to
see imitation as driven by some innate motivation to identify (Meltzoff & Tomasello). In
contrast, the more imitation is seen to also have a social component, the less it makes any
sense to see imitation as driven by some innate motivation to learn from ostensive
demonstrations (Natural Pedagogy).

The role of world knowledge for understanding the situation. Let us begin with
the first realm of exploration (world knowledge). Knowledge about objects, their
properties, and the world will involve general knowledge from the past as well as more
specific knowledge regarding the current situation. Brugger et al. explored how 15-
month-olds’ prior physical knowledge can be used to determine what actions of a
modeled demonstration are relevant for understanding how to achieve some salient result
(Brugger, et al., 2007). This study had four conditions which all involved a 2-step
sequence on an object to produce a salient result. In the necessary condition both steps in

the sequence were relevant for completing the task. In the other three conditions, step 1
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was irrelevant for completing the task, but the irrelevance was progressively more salient
across these conditions: first, in the unnecessary condition the object was reconfigured
such that the first step was no longer causally relevant for completing the task; second, in
the first off-object (remote) condition, step 1 took place on a spatially separated object
followed by step 2 on the original object; third, in the second off-object (body) condition,
step 1 was replaced by an action on the experimenter’s body (e.g., patting their head)
followed by step 2 on the original object.

The overall results demonstrated that infants produced the first step most often
when it was causally necessary (the necessary condition) to achieve the salient result.
Interestingly, there was progressively less imitation for the first step as the “obviousness”
of its causal irrelevance increased. Specifically, step 1 was produced occasionally in the
unnecessary condition, hardly ever in the off-object (remote) condition and never in the
off-object (body) condition. These results suggest that the degree of certainty regarding
the infant’s knowledge about physical causality is playing an important role in producing
these results. That is, physical separation was a sufficiently strong aspect of the infant’s
causal understanding of the situation that they were virtually unwilling to consider the
possibility of its relevance for achieving the salient outcome.

In contrast, infants in the unnecessary condition were not as willing to dismiss
step 1. That is, despite preferentially producing step 1 in the necessary condition, infants
were unwilling to omit step 1 as thoroughly in the unnecessary condition as they were in
the off-object conditions. Brugger et al. used these differential results across the three
irrelevancy conditions to explore the possibility that infants will utilize the model as a

resource to help guide them during periods of uncertainty. That is, will infants make use
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of the social signals of the model for situations in which they are experiencing some
degree of uncertainty about what they should be doing.

Study 2 also used 2 step sequences and had four conditions: two necessity
conditions (necessary/unnecessary) and two social conditions (socially-cued/not-cued).
The results indicated that infants produced the greatest amount of imitation of step 1
when it was both necessary and socially cued. In contrast, they showed the least amount
of imitation of step 1 when it was unnecessary and not cued. An intermediate amount of
imitation for step 1 was shown in the other two conditions. These results conform to the
prediction that infants make use of the social cues (in addition to their physical
knowledge) that are typically provide by the model in an imitation situation to guide them
in their evaluation of relevance. Study 1 and 2 together are suggestive of the possibility
that infants are especially open to social cues when they are uncertain about the relevance
of some aspect of the demonstration.

The role of social factors in understanding the situation. Imitation situations
usually involve a socially interactive demonstration and recent studies have looked more
explicitly at the role of social engagement/cues on the child’s willingness (selection) to
imitate the modeled actions. Previous research has demonstrated that from 18-months,
children can make use of imitation as a means of sustaining social engagement with
others (Asendorpf & Baudonniere, 1993; Nielsen & Dissanayake, 2004). While these
studies illustrate the extreme end of the social function that imitation can serve (i.c.,
imitation as strictly instrumental to the maintenance of social engagement), other
researchers have been more interested in the role that social aspects contribute to the

child’s selection of what to imitate when they are focused on learning something new
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about objects in the world (Johnson, Booth, & O’Hearn, 2001; Kiraly, 2009; Nielsen,
2006; Nielsen, Simcock, & Jenkins, 2008).

Johnson et al. (2001) studied 15-month-old infants to explore the role of
sociability, broadly construed, in their replication of Meltzoff’s (1995) reenactment
procedure using a puppet orangutan. While clearly not human, the orangutan puppet
possessed a number of the morphological and social properties associated with
intentional human activity (e.g., face and hands, self-generated movement, contingent
interaction with infant and experimenter). These properties were sufficient for the 15-
month-old infants to engage in the same pattern of imitative activity that was found in
Meltzoff’s original study.

Nielsen (2006) investigated how changes in infant age, changes in situational
constraints, and the sociability of the model can interact to modulate the fidelity of
inefficient/unnecessary imitation of the means used to open a box. In this “key-and-box”
procedure the model demonstrates how to use an unusual “key” to open a box that is
more obviously and easily opened with one’s hands. The results from experiment 1
indicated that 12-month-olds preferentially used their hands to open the box rather than
the key, while 24-month-olds faithfully imitated the inefficient /unnecessary means (i.e.,
using the key) even though that meant that they were often unable to get the box open.
Finally, 18-month-old infants displayed both the inefficient/unnecessary means (over-
imitation) as well as the use of their hands (selective-imitation/emulation).

Experiment 2 manipulated the situational constraints using the same key-and-box
procedure as in experiment 1 except that in the failed-hands condition the model first

attempted (unsuccessfully) to open the box with their hands — the subsequent use of the
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“key” could then be interpreted as the necessary reason for using it to open the box. The
effect for 12-month-olds was substantial in that they preferentially imitated using the key
in the failed-hands condition over the standard key-only demonstration. While in
experiment 2 18-month-olds did not benefit from the new failed-hands condition (i.e.,
they imitated the use of the key equally between conditions and at levels comparable to
the standard key-only demonstration in experiment 1), in experiment 3 18-month-olds
preferentially imitated the inefficient means (using the key) when the model was socially
attentive versus socially aloof (e.g., no “introductions” before testing, chronic pre-
occupation with reading a book, no eye-contact). Unexpectedly, for 24-month-olds, this
differential effect was limited to their success in opening the box but did not extend to
their attempted use of the inefficient means. That is, while social aloofness did not
differentially impact whether 24-month-olds attempted the inefficient/unnecessary means
to open the box (as it did with 18-month-olds) it did contribute to whether or not they
persisted in their use of the inefficient means and thus their ultimate success rate.

In a follow up to experiment 3 Nielsen et al. (2008) used the same key-and-box
procedure with 24-month-old infants to further investigate the role of sociability during
the imitation of inefficient/unnecessary means. The study manipulated the social
contingency of the model using a video demonstration (either pre-recorded/no
contingency or via closed-circuit/normal contingency). Their results indicated that the
crucial variable is not whether the model is presented live or on video, but rather whether
the model interacts with the child in a contingent manner. That is, interactive
contingency seems to be a necessary aspect of sociability for 24-month-olds to imitate the

inefficient/unnecessary means of opening the box.
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Nielsen’s results are important for a number of reasons. First, his cross-sectional
design extended over a large enough range allowed for the demonstration of important
differences across age groups. In general, when a procedure has been replicated with
older children, the typical pattern is one in which lower fidelity matching (selective-
imitation/emulation) gives way to higher fidelity matching (‘true’ imitation or mimicry).
Using the same task with 12-, 18-, and 24-month-olds, Nielsen also demonstrated a
transition from lower fidelity to higher fidelity but in a situation where the increased
fidelity included an inefficient/unnecessary action (using the key). That is, infant’s
performance changed from selective-imitation/emulation at 12 months to faithful over-
imitation at 24 months with an apparent transitional period around 18 months. Infants in
the transitional period differed from the earlier stage in that they ignored the situational
constraints. Interestingly, ignoring situational constraints at around 18 months is
consistent with the findings from Gergely (2003) using their rational imitation task
(Gergely, et al., 2002).

Second, the transitional period around 18 months seems to involve something
about the infants burgeoning understanding of their social partner in imitation situations.
Uzgiris (1981) argued that while imitation in infancy is primarily concerned with the
cognitive function, there is a transition at around 2 years of age in which the primary
function of imitation concerns interpersonal engagement. Building on Uzgiris, Nielsen
investigated the complementary social function of imitation — specifically, the
motivational aspect of the social function (i.e., those situation in which the purpose of the

matching behavior is primarily to maintain the social interaction).
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The use of a procedure that involves inefficient/unnecessary means is crucial for
Nielsen’s broader theoretical purposes. If the means demonstrated are transparently
inefficient/unnecessary, then presumably the motivation for using them cannot be
primarily based on learning how to complete the task. Further, the fact that the 12-
month-olds were able to figure out that they could use their hands to open the box
suggests that the relationship between the alternative means (using hands) and outcome
(opening the box) were transparent to the child. In other words, the box was familiar
enough to 12-month-olds that they were able open it with their hands after observing the
required transformations on the box. This result is problematic for Lyons’ (2009)
analysis of over-imitation in terms of cognitive opacity. It makes no obvious sense to
suppose that 12-month-olds are able to compute the informational significance of where
to switch from imitation to emulation but 18- and 24-month-olds are not. However,
Nielsen et al.’s (2008) appeal to Uzgiris’ framework doesn’t seem quite right either
because the propensity for inefficient-imitation in the non-interactive video condition was
already quite high — it was just greater for the interactive video condition (~3 versus ~2.5
out of 3).

Over-imitation: The Birth of a New Phenomenon.

The power of selective imitation as a phenomenon derives from its normative
contrast with the idea of “blind” imitation in which infants copy the model’s actions
precisely. Recall that infants in the hands-occupied condition of Gergely et al.” (2002)
procedure did not imitate the head action as often as those in the hands-free condition.
These infants incorporated the physical constraints of the activity into their

understanding of the situation and selectively copied what they saw in order to activate
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the light-box (i.e., “the head is being used because their hands are occupied not because I
am suppose to use my head also”). In contrast, over-imitation concerns situations in
which infants not only copy precisely what is demonstrated for them, but also replicate
actions that are “clearly” not necessary/relevant for achieving the ostensible goal of the
activity. That is, the power of over-imitation as a phenomenon derives from its
normative contrast with what is causally necessary/relevant to achieve some outcome
using an artifact/tool. Over-imitation is even more interesting in light of the fact that
chimpanzees (pan troglodytes) seem to be more able to use what they know about causal
relations to avoid copying unnecessary/irrelevant actions on artifacts/tools than are
toddlers.

Early examples of “over-imitation”. The study by Nagell et al. (1993) is often
cited as one of the earliest examples of over-imitation”. Their comparative analysis used
a version of the two-action method to conclude that chimps are naturally prone to emulate
while 2-year-olds are inherently imitators. Young children and chimpanzees were
compared with respect to their use of a rake to retrieve an object. The relevant findings
indicated that infants maintained high fidelity to the actions of the model for both the
efficient and inefficient demonstrations of how to use the rake. In contrast, chimpanzees
used the more efficient means of retrieving the object regardless of the demonstration.
These findings were interpreted as indicating that the chimpanzees were more focused on

the end result and functional relation between components (emulation) while children

* However, their experiment is more similar to Nielsen’s (2006) in that it concerns
inefficient imitation rather than the imitation of causally unnecessary actions on novel
artifacts (over-imitation).
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were more focused the specific actions of the model (imitation), even to the detriment of
their success (because the inefficient means were less successful).

In response to Nagel et al.’s (1993) claim that chimpanzees are emulators, Whiten
et al. (1996) conducted a study implementing the two-action method using an “artificial
fruit”. Their artificial fruit was a Plexiglas box with a latch and bolts on it that could be
twisted or poked. Their results indicated that chimpanzees will copy the inefficient
actions of a model; however, unlike young children, this imitative tendency disappears
once the chimpanzees discover (either from practice or by accident) that there is a more
efficient means to the end result. That is, chimpanzees seem to engage in selective
imitation when they encounter new information about their situation whereas young
children either do not discover the new information (more efficient means) or continue to
imitate in spite of it (over-imitation).

“True” over-imitation. While the two studies mentioned above are often cited as
early examples of over-imitation, their focus was on the imitation versus emulation
debate and utilization of the two-action method required that the “unnecessary/irrelevant”
actions involved were inefficient means to an end and not causally unnecessary/irrelevant
actions per se. In order to directly test whether chimpanzees and young children would
imitate causally unnecessary/irrelevant steps in a sequence of actions Horner and Whiten
(2005) added a causal-transparency manipulation to their artificial fruit procedure. The
general procedure used an artificial fruit box that was divided into two sections: access to
the top half was through a hole in the top of the box and access to bottom half was
through a hole in the base of the box. The demonstrated sequence involved using a stick
to remove a bolt covering the top hole, the stick then stabbed through that hole three
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times (these were the unnecessary/irrelevant actions). After removing the stick, a door
covering the base hole was opened and the stick was inserted into a tunnel in an effort to
“fish™ out a piece of food (these were the necessary/relevant actions). The transparency
manipulation was implemented with two conditions: In the opaque condition the internal
division that separated the top and bottom was not visible because the box was colored.
In the clear condition the box was fully transparent (except for the tunnel concealing the
food) and the internal division was visible.

The authors originally predicted that both chimpanzees and young children would
adaptively switch their pattern of copying according to the transparency of the box.
Specifically, in the opague condition the authors predicted that both chimpanzees and
children would imitate all actions in the sequence because they would have no basis for
determining which actions were necessary/relevant and which were not. In the clear
condition, visibility of the division between top and bottom compartments of the box
would indicate that the stabbing activity in the top of the box was unnecessary/irrelevant
to obtain the food and skip this portion of the demonstration. However, only the
chimpanzees conformed to the predicted pattern of behavior across the two conditions.

In contrast, the 3-year-olds continued to imitate the unnecessary/irrelevant actions in the
beginning of the sequence despite the revelation in the c/ear condition that the activity on
the top of the box was not causally necessary/relevant for retrieving the food at the end of
the tunnel in the bottom of the box. Importantly, over-imitation persisted in spite of the
experimenter exiting the room in an effort to eliminate any social pressure to imitate.

Why Over-imitation is Interesting.
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Two factors contribute to the “surprising” findings from Horner and Whiten
(2005) that 3-year-olds (but not chimpanzees) continue to imitate with high fidelity
despite visible evidence that the stabbing action is causally unnecessary/irrelevant in the
clear box condition. First, our intuitions suggest that the clear box conditions provides
adequate information about how the box works such that the stabbing action should be
understood as causally unnecessary/irrelevant and therefore ignored (the behavior of the
chimpanzees further suggests that this intuition is reasonable). Second, infants between
12- and 18-months of age have demonstrated the ability to adaptively select what aspects
of a demonstration to copy on the basis of their understanding of the situation (Brugger,
et al., 2007; Carpenter, et al., 1998; Gergely et al. 2002; Meltzoff, 1995; Schwier, et al.,
2005; Southgate, et al., 2009; Williamson & Markman, 2006). However, both of these
factors (our intuitions regarding experimental design and extant demonstrations of
selective imitation) may be misleading.

Our intuitions about causal transparency. First, it is not at all obvious that the
clear box condition should be expected to provide sufficient “evidence” that the stabbing
action is not to be copied. The internal workings of the box cannot be considered in
isolation from the imitation situation as a whole. The situation includes a social partner
and involves all sorts of novelty in addition to what is familiar. The child is in a new
room with an unfamiliar model that is initiating a familiar routine of turn taking on an
unusual novel object. The experimenter provides a demonstration for how to interact
with the object and ultimately retrieves a reward before telling you that it is your turn.
Importantly, it is the imitation situation as a whole that is going to contribute to the

child’s evaluation of the additional “evidence” provided in the clear box condition.
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To help motivate the relevance of the imitation situation as a whole, consider a
situation in which a teenager starts their first job washing dishes in a restaurant. On their
first day, the teenager is trained on how to use an industrial size dishwasher. They are
instructed how to clean the filter if the water drains, how to unplug the spray rod when it
clogs up, to make sure that plates do not have cheese on them before going through the
machine, and to always clean the chef knives by hand. Part way through the shift the
new employee is asked by one of the cooks to run down stairs and get the banana peeler
for the chef right away. After asking a few other employees where exactly to find the
banana peeler the young dishwasher returns empty handed with an exasperated claim that
he/she does not even know what a banana peeler looks like. By this time all of the cooks
are having a good laugh and chef is barking for everyone to get back to work.

Is the behavior of the dishwasher surprising? Not if you have ever worked in a
restaurant. The point of the story above is that despite being able to reflectively discuss
how the idea of a banana peeler makes no sense™ given common knowledge about
bananas and peelers, the dishwasher’s efforts are typical. Even if there is some doubt
about the plausibility of the existence of a banana peeler, the new employee, learning all
sort of new routines and operations is unlikely to explicitly question the existence of the
banana peeler implicitly presupposed by the cook’s request. This example is not meant
to illuminate exactly what is going on in the over-imitation situation of the 3-year-old and

their activity on the artificial fruit but rather to question the intuition that the clear box

3% Even if you could devise a contraption to peel bananas, it is hard to imagine that it
would be faster to load the device and initiate the mechanical peel than it would be to do
it by hand. Further, the number of bananas used by a restaurant would have to be
unbelievably large to make the investment worthwhile.
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condition should be sufficient for 3-year-olds to not copy the initial part of the action
sequence.

Does selective imitation contrast with over-imitation? The second factor
contributing to our interest in over-imitation (and why it was a surprising finding) is that
12-18-month-olds have demonstrated the ability to adaptively select what to copy on the
basis of their understanding of the situation (Brugger, et al., 2007; Carpenter, et al., 1998;
Gergely et al. 2002; Meltzoft, 1995; Schwier, et al., 2005; Southgate, et al., 2009;
Williamson & Markman, 2006). However, all of these examples involved simple actions
on objects. In contrast, the artificial fruit device is much more complex and unusual.
Further, selective imitation of the type illustrated by Gergely et al. (2002) has not been
demonstrated after18-24 months of age and anytime the same task has been used with
older children they display a transition from selective to higher fidelity copying (Brugger
et al., 2007; Gergely, 2003; Huang, et al., 2006; McGuigan, et al., 2007; McGuigan &
Whiten, 2009). The implication of this is that the situation and type of causal knowledge
provided by the transparency of the box may be importantly different than what is
involved in the extant examples of selective imitation.

Along these lines, Want and Harris (2002) have suggested that the capacity for the
type of emulation (selective imitation) that involves understanding and coordinating
causal knowledge (what seems to be required for “success” in the over-imitation tasks)
does not emerge until around 4-years of age".

Testing Our Intuitions About Causal Transparency.

3! While this might seem to imply that over-imitation should disappear at around this age,
the claim is only that the capacity for this type of causal reasoning becomes possible.
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In an effort to establish whether 3-year-old’s over-imitation behavior was a
consequence of some sort of age-related cognitive limitation regarding the causal
relevance of the clear box condition, McGuigan et al. (2007) set out to replicate and
extend the findings from Horner and Whiten (2005) with a larger sample of 3-year-olds
and a group of 5-year-olds. Contrary to their prediction that 5-year-olds would
adaptively incorporate the causal information presented in the c/ear box condition, these
children showed even more over-imitation than did the 3-year-olds. Further, the apparent
trend of increasing over-imitation with age seems to continue on into adulthood (Whiten,
McGuigan, Marshall-Pescini, & Hopper, 2009). Finally, 3-year-olds failed to over-
imitate in a video demonstration where only the model’s hands were visible. Together,
these results suggest that over-imitation involves more than just the causal relevance of
certain actions for retrieving a reward. Whiten and colleagues speculate that over-
imitation is probably best understood as an artifact of a human strategy for learning that
is, in general, successful. In their words: “imitation is generally such a highly adaptive
strategy that it may frequently be employed by young children in situations where it is
locally inefficient to do so” (p. 363, McGuigan et al., 2007).

Trying to Explain Over-imitation (Lyons).

The basic idea that over-imitation is an artifact of a generally useful learning
strategy is, fundamentally, the same perspective as what was advocated by Lyons (2009).
While Whiten and colleagues are silent about the scope of over-imitation (i.e., whether
across domains or not), and only implicitly suggest an evolutionary basis for it, Lyons

proposal explicitly highlights the fact that over-imitation is restricted to novel

Further, the central point being made is about the adequacy of appealing to these other
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artifacts/tools and borrows an interesting evolutionary account provided by Gergely and
Csibra (2005, 2006) for why that might be the case. Further Lyons et al. (2007) have
attempted to explain over-imitation at something closer to the level of underlying
cognitive processes rather than just reify the phenomenon of over-imitation into an
explanation of its occurrence (i.e., children over-imitate because they have a tendency to
imitate).

Lyons et al. (2007) argue that the reason purposeful demonstrations within the
domain of tools/artifacts can result in over-imitation is a consequence of the child
encoding all the model’s actions as “causally meaningful”. Subsequently, the “resulting
distortions in the children’s causal beliefs are the true cause of over-imitation” (p.
19751). Again, despite Lyons et al.’s efforts to model the underlying cognitive process
that manifest as over-imitation behavior, there are serious limitations to their account.

First, children did not seem to be copying the model’s actions at all. The authors
point out that children did not differentially copy the method modeled for them but rather
imitated at the level of object transformations only (including the unnecessary/irrelevant
ones). Accordingly, within the imitation emulation framework, the results from this
study are better characterized as over-emulation rather than over-imitation (Whiten, et al.,
2009).

Second, what is the nature of this ‘encoding’ process (i.e., encoding all the
model’s object transformations as causally meaningful), and how does it relate to
learning in general? Specifically, why are the child’s causal beliefs impervious to the

“transparent” visual information about the causal relations of the objects? And, how do

studies as contrasting examples of selective imitation not what explains over-imitation.
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these casual reasoning process eventually allow the child to move beyond the purposeful
demonstrations of the model and learn about the “true” causal structure of the objects?

Finally, how does the nature of our causal belief system develop such that it can
account for demonstrations of selective imitation followed by over-imitation on the same
objects for different age groups (Brugger et al., 2007; Gergely, 2003; Huang, et al., 2006;
McGuigan, et al., 2007; McGuigan & Whiten, 2009).

What is overwhelmingly missing from this causal-belief account is what the child
has learned about interacting with adults in imitation type situations. Lyons et al. (2007)
ground their dismissal of “social” factors in their findings from some follow up
experiments. However, before introducing these follow up experiments consider the
basic procedure of the main experiment.

Main procedure and results. In an effort to demonstrate the robustness of the
“causal distortions” and rule out strong social and task demands the authors provided
children with a training phase. In this part of the experiment the model demonstrated
how to retrieve a toy from a familiar transparent container but they included some
unnecessary/irrelevant actions as well. For example, the experimenter tapped the side of
a plastic jar with a feather before unscrewing the lid to retrieve a toy. After the
demonstration children were asked to identify the actions that the experimenter “had to
do” versus those actions that were “silly”.

After extensive training and feedback the children were given the test phase. This
part of the experiment consisted of demonstrations on three novel “puzzle objects”.
Some of the demonstrated transformations were causally unnecessary/irrelevant, while

others were required in order to retrieve the toy. The main result indicated that children
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copied the unnecessary/irrelevant object transformations in addition to the
necessary/relevant ones despite their “causal transparency” and the extensive training
program. Following this basic result of over-imitation the authors provide three follow-
up experiments to reinforce their “causal encoding” interpretation.

First follow-up experiment. First, they tried to eliminate any implicit social
pressure from the experimenter that might have motivated the children to imitate the
unnecessary/irrelevant object transformations despite knowing that they were causally
unnecessary/irrelevant. The authors tried to accomplish this by emphasizing the
relevance of the toy target and re-construing the method of achieving that target as purely
instrumental. Toward this end, the experimenter feigned not knowing if their assistant
had put the toys back in the puzzle objects and asked the child to check while they
prepared paper work in another room. Over-imitation decreased for all three puzzle-
objects but this trend was significant for only one of them. The author’s highlight the
fact that there was still far more imitation in this condition than was found in a baseline
control and that the memory load of the experiment may have reduced reproduction of
irrelevant actions.

At best, this follow-up condition is meaningless and at worst it speaks against
Lyons et al. claim that distorted causal representations are to blame for over-imitation.
First, the authors assume that their manipulation puts a premium on the time taken to
open the puzzle objects — motivating the child to open the box as quickly as possible;
however, while the instrumental motivation may remove any implicit social pressure to
conform it also puts a premium on success. Given that the children are dealing with a

relatively unfamiliar object and that they have just learned a new procedure guaranteed to
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produce success, it is not at all clear that the instrumental manipulation should remove
their motivation to repeat the procedure that is certain to succeed.

Second, the memory explanation, if correct, speaks against the author’s proposal.
There is no extraneous memory load distinct from the memory processes involved in
learning the procedure in the first place. If irrelevant/unnecessary actions are eliminated
from the memory representation of the procedure for opening the puzzle objects then
clearly not all of the model’s object transformations were encoded as causally
meaningful. The more likely interpretation is that children learned from the additional
trial. In fact, the puzzle object with the statistically significant reduction in imitation of
unnecessary/irrelevant actions was likely to be the most familiar (i.e., it was similar to the
transparent puzzle box used by Whiten and colleagues). With greater familiarity comes
less uncertainty about how different transformations relate to each other and it may be
that the right amount of uncertainty enables the possibility of learning (i.e., learning that
some of the actions were irrelevant, more on the role of uncertainty below).

Second follow-up experiment. The second follow-up experiment used to test the
“causal encoding” account builds on the original training phase using an explicit warning
to only copy the necessary transformations. After receiving the standard extensive
training, one of two “puzzle objects” are brought out. However, before the demonstration
part of the test phase, the experimenter re-performs the simplest of the earlier training
items (the feather and jar) and tells the child “I want you to watch really carefully,
because when I open this [puzzle object], I might do something that’s silly and extra, just

like the feather”. After demonstrating how to open the “puzzle box” the child was
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reminded one more time “don’t do anything silly and extra, okay? Only do the things
you have to do” (p. 19755).

There are two inter-related problems with this training manipulation. First, the
training phase is intended to illustrate the abstract notion of causally
unnecessary/irrelevant actions that can then be applied to the imitation situation involving
the novel “puzzle objects”. However, there is an abundance of research that has
demonstrated the difficulty that even adults have with standard analogical reasoning
problems (Gick & Holyoak, 1983) and this difficulty of mapping what is learned during
“training” to a test phase has been demonstrated specifically in an imitation situation
(Croner & Willis, 1961). Further, the training may have made necessity/relevancy
judgments even more difficult than it would have been without them (i.e., the training
provided deep dissimilarities between base and target). Specifically, the type of
irrelevancies® used in the training phase were perceptually and conceptually quite
different than those used in the testing phase. Tapping a feather on the side of a plastic
jar does not transform (or penetrate) the object in any way; whereas, in the testing phase
the irrelevant actions almost all involved (5 out of 6) perceptually salient transformations
of the “puzzle objects”. Categorically, feathers are quite different from the tools used to
operate on artifacts and from artifacts themselves. Telling the child to look for silly
things “just like the feather” may have been more misleading than helpful.

The second related problem with the training manipulation concerns the

potentially quite different internal states of the child when being presented with familiar

32 Some results by Flynn (2008) are suggestive of the idea that children are sensitive to
degrees of irrelevancies. In this study children continued copying the more plausible
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objects versus unfamiliar novel objects. Consider that the ability of a cook to get a
veteran dishwasher to seek out a banana peeler is highly diminished given both his
comfort and familiarity with the job. Similarly, there are important differences in the
child’s understanding of the situation depending on whether the objects being used are
familiar or novel. The degree of certainty in what they are learning and even their
openness to learning is going to differ for familiar and novel objects in familiar and novel
situations. The point is not that familiar objects cannot be used to learn about new ones,
but rather that understanding of a situation is going to depend on prior knowledge and
what is understood in a novel context might make seemingly similar tasks importantly
different. That is, if two tasks are already familiar they may be understood differently
than if one is familiar and the other new and this difference is going to depend on the
internal states of the system.

Third follow-up experiment. The third follow-up experiment used to reject
“social” factors and reinforce a causal reasoning interpretation of over-imitation looks at
the impact of manipulating a causal principle. The authors suggest that if over-imitation
is a consequence of the child engaging in a “social game” or an “innate motivation to
copy others’ actions” then violating a causal principle should have no impact on the
fidelity of that imitation. Specifically, the authors considered how demonstrating
irrelevant actions that violated the contact principle (no action from a distance) would
effect the tendency of children to imitate those actions. In one condition the model
demonstrated an unnecessary/irrelevant action on one of two puzzle boxes connected by a

plastic tube to another puzzle box on which they performed a necessary/relevant action

movement of a bolt transformation than the less plausible tapping of a stick, to achieve
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that enabled them to retrieve a toy. In the other condition the plastic connecting tube was
removed. The pattern of results was similar to what was found between the necessary,
unnecessary, and off-object conditions used by Brugger et al. (2007). Recall that they
found progressively less fidelity of imitation as the plausibility of their actions decreased
(from the latch that blocked the lid - necessary, to the latch did not block the lid but was
on the same box — unnecessary, to the latch that was on another box altogether — off-
object). Similarly for Lyons et al., there was more copying of the unnecessary/irrelevant
action when the tube connected the two puzzle boxes than when they were spatially
separated.

Clearly these results say something about the role of physical contact and causal
reasoning. However, the authors appeal to the contact principle as part of “core
knowledge” — a regularity that “even 3-month-olds are sensitive to” — and assume that it
is uniformly true. The contact principle is violated in all sorts of situations involving
inanimate objects and this is especially the case for artifacts (e.g., a train passes by
outside my window and the objects on my bookshelf shake, I flip a switch on the wall
and the lamp across the room turns on). What these situations require is being able to
understand that causes can be perceptually hidden. If even 3-months-olds have
knowledge about the contact principle, then what must be learned with development are
those situations in which it does not apply — those situations that involve hidden causes.
Lyons et al.’s did not use different age groups and so it is not possible to know if there is
a developmental trend in how willing children are to include aspects of a demonstration

that violate the “contact principle” for understanding causal relations.

some outcome.
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Summary. Lyons et al. set up a false, mutually exclusive, dichotomy between the
cognitive and social functions of imitation and mischaracterize their opponents
accordingly. They claim that other researchers “assume that children over-imitate not for
theoretically significant reasons, but rather as a purely social exercise” (p. 19751). That
is, over-imitation is an artifact of a social engagement. In contrast, their argument
proposes that over-imitation is a consequence of “the overextension of a normally
adaptive learning process” (p. 19751). That is, an artifact of cognitive learning processes.
However, the cited researchers concerned with the social function of imitation have never
argued that over-imitation, of the type™ explored by Lyons et al., is a “purely social
exercise”. Nevertheless, the authors then rule out social motivational aspects as the cause
of over-imitation and extend that conclusion to the social function of imitation activity in
general. However, in addition to motivational aspects, the social function of imitation
includes cognitive aspects (i.e., knowledge about the interpersonal exchanges that are
inherent to imitation situations).

Ironically then, these authors provide some elaboration on the potential sense in
which cognitive and social functions may interact to contribute to the phenomenon of
over-imitation. Central to their account is the role of the infentional actions of the
demonstrator — it is the demonstrator’s purposeful actions that are automatically encoded
as causally necessary. Further, they agree with other researchers about the crucial role of

communicative intentions and relevant pedagogical cues. They even conjecture that

3 Lyons et al. equivocate on their use of over-imitation. To compare themselves to
Uzgiris, Nielsen, and Tomasello requires implicitly defining it broadly as imitation that is
not strictly instrumental and then comparing it to their narrow definition of copying
unnecessary object transformations of novel artifact demonstrations that are designed to
be instrumental imitation situations.
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over-imitation may increase with development as “socially derived inferences begin to
play a larger role in causal reasoning” (p. 19756). Thus, whether knowledge about when
and how to interact with social partners is inherited over evolutionary time or learned
over developmental time, the results of Lyons et al. demonstrate that children seem to use
the purposeful actions of adults as a guide to help them learn to successfully interact with
novel artifacts.

The Limits of Over-imitation: Video Displays and Diffusion Chains.

The research reviewed above suggests that something about the child’s
knowledge (evolved or learned) regarding the interpersonal exchange with adults is
essential for over-imitation in novel artifact situations. However, only a few studies
speak to this directly through their failure to produce over-imitation in situations that are
very similar to the standard paradigm (Horner & Whiten, 2005). First, evidence that the
child’s knowledge about interpersonal exchanges may involve a developmental transition
around 4 years of age™* comes from our earlier discussion of McGuigan et al. (2007).
After demonstrating over-imitation for both 3- and 5-year-olds using the standard
paradigm, they found that 3-year-olds failed to copy irrelevant actions in a video display
where only the model’s hands were visible. The 3-year-old’s performance was
contrasted with that of 5-year-olds who over-imitated in both the video and standard
modeling conditions. Recall that Neilsen and co-author (2008) used a video display to
demonstrate the essential role of contingency for 2-years-old’s imitation of inefficient

actions (i.e., opening the box with an awkward key). Whether contingency continues to

* Lyons et al. use of children ranging from 3-5 (mean age 4) make their empirical results
potentially problematic.
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play an essential for 3-year-olds in situations involving causally unnecessary actions will
require future research.

Further, Flynn (2008) has used a diffusion chain paradigm to study the
transmission of unnecessary/irrelevant actions on novel artifacts. The diffusion chain
paradigm used in this study was similar in structure to the children’s game of
“telephone”. The initial link in the chain was a dyad consisting of the adult model and
child observer while subsequent links were dyads of children.

While previous diffusion chain studies have demonstrated a high level of fidelity
across the entire chain for demonstrations of necessary/relevant transformations on novel
artifacts (Flynn & Whiten, 2008; Horner, Whiten, Flynn, & de Waal, 2006), the current
study saw a parsing of the unnecessary/irrelevant actions early in the chain. Specifically,
while transmission was of high fidelity from the adult model to the first child, most of the
unnecessary/irrelevant actions were parsed out in the transition from the first to second
child. Further and contrary to expectations, this was the case for both 2- and 3-year-olds
for both the opaque and transparent conditions.

These findings are particularly interesting given previous research on diffusion
chains and over-imitation. It would seem that the presence of the adult model is essential
for the transmission of unnecessary/irrelevant actions on novel artifacts from model to
observer. Flynn offers three possible suggestions for why children were less likely to
over-imitate from their peers. First, children may perceive adults as more knowledgeable
and they may doubt the rationality of their peers. Second, they may view the adult as an

authority figure who is in a position to set the interactive parameters of the situation.

90

www.manaraa.com



Further, children may be less motivated, in general, to maintain this type of social
interaction with their peers.

Selective Imitation in Older Children.

Want and Harris (2001; Harris & Want, 2005) explored toddler’s selectivity with
respect to different possible variations on the use of a tool. The basic idea was to look at
situations in which variations on the use of the tool results in differential consequences.
The authors used two experiments to explore how the corrective behavior of an adult
model could be used to guide the toddler’s selectivity regarding how to use the tool.
Borrowing from comparative methodology, the first experiment used a variant of the
“trap-tube” task. This procedure involved a clear plastic tube with a toy in the center. A
stick was available to push the toy through the tube and out; however, at one end of the
tube was an opening in which the toy would fall into a trap and be stuck. That is, the
stick had to be inserted into the correct side of the tube in order to retrieve the toy.
Importantly, children were given an opportunity to complete the tasks (i.e., get the toy)
prior to the demonstration phase and the few children who succeeded were dismissed
from the experiment. The remaining children were given a demonstration followed by 10
opportunities to retrieve the toy. After each test trial the tube was rotated 180° so as to
require knowledge of the causal relationship between “tool” and target outcome in order
to consistently succeed.

For experiment 1, the relevant manipulation concerned whether 2- and 3-year-
olds were shown a correct demonstration only, or if they were first shown an incorrect
demonstration with an exclamation of error from the adult (i.e., “Oops”) followed by an

correct demonstration. Results indicated that while both age groups used the stick, only
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the 3-years-olds benefited from the incorrect + correct demonstration. That is, 2-year-
olds were indiscriminant (i.e., 50/50) about which end they inserted the stick across both
conditions. Interestingly, 3-year-olds were also indiscriminant for the correct condition
but were correct about 75% of the time in the incorrect + correct condition.

In a second experiment, the authors designed a new task using a “Y-shaped”
transparent tube and a marble. The marble could be dropped down either arm of the tube
in an effort to dislodge a toy stuck in the lower vertical section; however, one arm was
clogged with a block. That is, the marble had to be inserted into the correct arm in order
to retrieve the toy. The experimental conditions were elaborated to include a full correct,
full incorrect, partial incorrect + correct and a full incorrect + correct demonstration.
The pattern of results were similar to that found with the “trap-tub” task. That is, only 3-
year-olds benefited from the full> incorrect + correct demonstration while the 2-year-
olds were indiscriminant (i.e., 50/50) across all four conditions. Also similar to
experiment 1, 3-year-olds did not benefit from a full correct demonstration and they were
equally indiscriminant for the full incorrect condition as well.

The proposed explanation for these age differences concerned what the children
were able to learn about the causal relations between the tool used and the target object.
In the conditions with indiscriminant success, children seemed to be imitating the adult at
the level of their actions/object-manipulations without regard for the specific causal
relations between those actions and the target outcome. The 2-year-olds seemed entirely
unable to use observational learning to “understand the causal effects of those actions,

other than that they served to produce the desired goal” in the case of the demonstration
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(p. 441). As a consequence, 2-year-olds did not modify their actions in accordance with
the changing requirements of the task (i.e., the 180° rotation). That 3-year-olds only
demonstrated a robust casual understanding in the incorrect + correct condition suggests
that they require an explicit demonstration of how variability in antecedent conditions
will produce the differential consequent effects. When shown only how to succeed — full
correct or only how to fail — full incorrect, 3-year-olds do not learn the causal relations
involved and imitated the actions of the model without regard for the changing
circumstances when the display was rotated 180°.

Subsequently, Horner and Whiten (2007) have used a slightly more difficult
variant of the “trap-tube” task to test the limits of Chimpanzees’ and young children’s
ability to learn from others’ mistakes. Their task differed in that the trap was in the
center of the tube (rather than on one end) and knowledge of causal understanding was
tested by alternating the side on which the toy was placed rather than rotating the tube
180°. Contrary to expectations, their results indicated both 3- and 4-year-olds were
indiscriminant (50/50) across demonstration conditions (i.e., for both correct and
incorrect + correct) though they did benefit relative to the control group who only saw
the experimenter run the tool over the top of the tube. Consistent with other studies
(Huang, et al., 2006) some of the children in the control group imitated these irrelevant
actions including vocalizations. Finally, the same procedure with 5- and 6-year-olds

produce success at near ceiling across all conditions (including the control condition).

3% They also benefited in the partial incorrect + correct demonstration but not as much
(approx 70% versus 85%).
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These results indicate that 5- and 6-year-olds are able to achieve success on the task
without any demonstration.

Similar to Want and Harris (2001; Harris & Want, 2005) these authors concluded
that 3- and 4-year-old did not understand the causal relationships involved and as a
consequence of this incomplete understanding tended to imitate the actions of the adult
model. Finally, the behavior of the 5- and 6-year-olds suggests a trade-off between
children’s use of imitation with their understanding of the causal relationships involved
such that as the latter goes up the former goes down.

Some Clarifications on Selective-Imitation and Over-Imitation.

Narrow and broad definitions of selective-imitation and over-imitation are often
conflated within and across studies. The narrow sense of selective imitation derives from
Gergely et al. (2002) and concerns the observer’s active evaluation of the situation in
terms of physical constraints in an effort to understand the reason for the adult’s actions.
However, since then it has also been used more broadly to discuss any situation in which
the observer is presumed to incorporate their own knowledge (about the world or about
the mind of the model) into their selection of what gets copied. Use of the term selective-
imitation for the current paper will refer to the narrow sense.

The narrow sense of over-imitation derives from Whiten et al. (1996; 2005) *® and
concerns observer