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Abstract

It has been suggested that preverbal infants evaluate the efficiency of others’ ac-
tions (by applying a principle of rational action) and that they imitate others’ actions ra-
tionally. The present contribution presents a conceptual analysis of the claim that pre-
verbal infants imitate rationally. It shows that this ability rests on at least three
assumptions: that infants are able to perceive others’ action capabilities, that infants
reason about and conceptually represent their own bodies, and that infants are able to
think counterfactually. It is argued that none of these three abilities is in place during
infancy. Furthermore, itis shown that the idea of a principle of rational action suffers from
two fallacies. As a consequence, is it suggested that it is not rational to assume that in-
fants imitate rationally. Copyright © 2012 S. Karger AG, Basel

For the most part, science proceeds continuously by systematically enlarging
and deepening our knowledge of certain phenomena. Occasionally, however, em-
pirical findings suggest a very different and novel perspective on a phenomenon,
which might lead to an entirely novel assessment of an area of research [e.g., Kuhn,
1962]. One such novel perspective arose in the last decade in the research area of
imitation in infancy. For almost one century, developmental psychologists concen-
trated on the questions whether infants’ ability to imitate is inborn or whether it is
the result of learning processes [Baldwin, 1968/1906; Ewert, 1983; Preyer, 1980] and,
whenever it appears to be there, what are the specific sensorimotor and low-level
cognitive mechanisms that enable and affect infants’ ability to imitate [Elsner, 2007;
Guillaume, 1925; Jones, 2007; Meltzoff & Moore, 1977; Paulus, Hunnius, Vissers, &
Bekkering, 2011c; Piaget, 1962; Ray & Heyes, 2011].
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One of the first systematic investigations on the mechanisms underlying imitation
was performed by Guillaume [1925]. He suggested that a perceived action might serve
as a signal that induces the same action in the infant. This is possible, as perceived and
executed action have been related to each other by means of associative learning when
the infant executes an action and perceives the visual consequences of his own action.
In contrast, according to Piaget [1962], this ability is not based on learned associations
between visual percepts and the kinesthetic perceptions of one’s own body parts, but
oninfants’ progressing ability to assimilate external objects into their schemata. Insofar
as the visually perceived movements of other people resemble infants’ own movements,
they can be assimilated and reproduced. In the second year of life, infants become able
to assimilate actions of others even though they cannot observe these actions when they
perform them themselves. This ability is acquired through the coordination and recip-
rocal assimilation of different schemata, so that the visual percepts serve as indices for
the movement and so enable the imitation of the observed action.

Notwithstanding this ongoing discussion about if and how infants are able to
imitate others’ actions [Jones, 2009; Meltzoff & Moore, 1977; Paulus, 2011; Ray &
Heyes, 2011; Tissaw, 2007], others recently suggested a much richer interpretation,
namely that 12- to 14-month-old infants already imitate others’ actions rationally. In
particular, following the account of teleological reasoning in infancy, it has been pro-
posed that preverbal infants already assess the efficiency of an observed action by
applying a cognitive principle, the so-called principle of rational action [Gergely &
Csibra, 2003]. It is said to be a core principle that forms ‘the initial state of infant’s
naive psychological theory ... that is as yet “uncontaminated” by the associations
established later in development’ [Csibra, Gergely, Bird, Kods, & Brockbank, 1999,
p- 262]. This theory suggests that, given an action, infants are able to predict the goal
of the ongoing action under the assumption that the action is efficient, and given a
goal, infants are able to predict the action that someone will perform to reach his goal
[e.g., Csibra et al., 1999; but for a different interpretation of these findings, see Paulus
et al,, 2011a]. Infants are not only said to be employing this principle to understand
others’ actions, but also to selectively imitate others’ actions according to their effi-
ciency: the ‘early imitation of goal-directed actions is a selective, inferential process
that involves evaluation of the rationality of the means in relation to the constraints
of the situation’ [Gergely, Bekkering, & Kiraly, 2002, p. 755].

This approach has led to great interest in developmental and comparative psy-
chology as it proposed the existence of rather sophisticated cognitive processes in
infants. More precisely, these results are of high relevance for neurocognitive theo-
ries of human action control and cognitive control [e.g., Hommel, Miisseler, Aschers-
leben, & Prinz, 2001; Ridderinkhof, Forstmann, Wylie, Burle, & van den Wilden-
berg, 2011; Ridderinkhof, van den Wildenberg, Segalowitz, & Carter, 2004; Zelazo,
Carlson, & Kesek, 2008], as they would indicate the presence of sophisticated cogni-
tive control processes and action selection capacities early in development before
they are shown in other tasks [Beck, Riggs, & Gorniak, 2009; Klossek, Russell, &
Dickinson, 2008; Zelazo, Miiller, Frye, & Marcovitch, 2003].

In the sections that follow, I first present the key finding of so-called rational
imitation in greater detail. Thereafter, I employ Brandom’s [1994, 2009] notion of im-
plicit commitments and inferential roles to assess the implicit theoretical assump-
tions inherent in the claim that infants’ imitation is rational. The aim of this analysis
is to explicate these implicit theoretical commitments, allowing for a subsequent as-
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sessment of the empirical support for these commitments, which we need to make if
we accept this claim. I will discuss three of these implicit commitments (commit-
ments about the existence of particular cognitive abilities) in greater detail and argue
that, given the current state of research, none of these cognitive prerequisites are in
place in 1-year-old infants'. Additionally, applying Hacker’s [Bennett & Hacker, 2003;
Hacker, 2010] theoretical considerations about fallacies in cognitive science, I will
present a critical analysis of the logical status of the principle of rational action. This
analysis suggests that the introduction of the principle of rational action into develop-
mental theorizing leads to severe conceptual confusions. I will conclude that it is not
rational to assume that infants imitate rationally.

Rational Imitation in Infancy: The Theory

The theoretical considerations based on the account of teleological reasoning in
infancy have also been applied to research on infants’ imitation. In a widely noted
study, Gergelyand colleagues [Gergely etal., 2002] presented two groups of 14-month-
old infants with a model bending over alamp on a table. When she touched the lamp
with her forehead, a light was turned on. In one condition, the model held a blanket
in her hands while performing the head touch (hands occupied condition). In the
other condition, the model had the blanket loosely hanging around her shoulders.
Her hands were on the table while executing the head action (hands free condition).
The authors found that more infants imitated the head touch in the hands free com-
pared to the hands occupied condition. They concluded that the infants in the hands
free condition thought that the model must have had a good reason to perform the
head action; otherwise she would have used her hands [Gergely, Bekkering, & Ki-
raly, 2001]. Based upon this consideration, infants also performed the head touch in
the hands free, but not in the hands occupied condition and thus imitated the model’s
action rationally. Motivated by this finding, others also reported evidence of rational
imitation in infants [Kiraly, 2009; Schwier, van Maanen, Carpenter, & Tomasello,
2006; Zmyj, Daum, & Aschersleben, 2009], chimpanzees [Buttelmann, Carpenter,
Call, & Tomasello, 2007, 2008] and dogs [Range, Viranyi, & Huber, 2007; but for an
alternative explanation in dogs, see Kaminski et al., 2011]. Eventually, this rich inter-
pretation of infants’ imitation has been widely accepted in developmental science
[Baker, Saxe, & Tenenbaum, 2009; Csibra & Gergely, 2009; Gopnik & Schulz, 2004;
Luo, 2010; Nielsen, 2006; Rakoczy, 2008; Siegal & Varley, 2008; Tomasello, Carpen-
ter, Call, Behne, & Moll, 2005].

A closer analysis of the line of reasoning shows that the argument that infants
imitate rationally is based on the following logic: when the participants observe the
model’s action, they recognize the model’s goal (e.g., illuminating the light) as well
as the means that the model chose to attain that goal. By considering the situational
constraints and the model’s action capabilities in the situation, participants assess

! It is important not to conflate conceptual and empirical issues [Harr & Tissaw, 2005]. To this
end, the analysis of implicit commitments will proceed in two steps. First, a conceptual analysis will
reveal on a theoretical level the implicit commitments inherent in the claim that infants imitate ratio-
nally. Second, on an empirical level, a comparison with the literature will show that these commitments
(that present themselves as developmental prerequisites) are not likely to be met.
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the relative efficiency of the action and are thus able to recognize when the model
would have been able to perform a more efficient action. If the model has not chosen
the most efficient action, infants are surprised, as they reason that the model could
have acted more efficiently (e.g., could have used her hands to turn on the lamp)
[Gergely et al., 2001]. Therefore, they infer that the model must have had a good rea-
son to use the more inefficient action. Consequently, they decide to imitate the same
action.

Explicating the logic of argumentation in this way allows a closer evaluation of
the validity of the suggested interpretation of the empirical findings. In particular,
it enables an assessment of the implicit theoretical assumptions inherent in the claim
that infants’ imitation is rational and thus an assessment of the theoretical commit-
ments that we make if we accept this claim [for a detailed analysis on the relation
between explicit statements and implicit commitments, see Brandom, 1994, 2009].
In other words, every statement and every judgment rests necessarily on some im-
plicit assumptions as our concepts and propositions are embedded in a network of
semantics [Brandom, 1994; van Quine, 1960]. Every time we make a particular state-
ment, we automatically commit ourselves to a number of other statements that we,
with some degree of necessity, need to accept. To give a simple example: if we make
the statement that A (that we just saw) is a cat, we automatically commit ourselves to
the proposition that A is an animal, has 4 legs and so forth. We cannot deny that A
is an animal, and concurrently propose that A is a cat. At the same time, if we have
qualified doubts that A is an animal, we are not entitled to state that being is a cat.

Usually, most commitments remain implicit and are not explicated. One reason
for this is that the commitments are often self-evident. For example, there is plenty
of research on children’s developing ability to recognize faces [Nelson, 2001]. Every
statement about the precise age when children become able to recognize faces and
which features they use to recognize faces rests on the implicit assumption that chil-
dren are able to process visual information. This assumption, however, is largely self-
evident and therefore a detailed explication of such an assumption and similar ones
is probably of less interest to developmental psychology.

However, the proposition that particular empirical findings should be inter-
preted as evidence for the claim that infants imitate rationally is a different case. Here
it is rather unclear to which implicit commitments one is obligated when he accepts
the proposition that infants imitate rationally. Lacking this knowledge, it is hard to
evaluate whether one is ready to make these (implicit) commitments (i.e., whether
these implicit commitments are themselves propositions that are qualified). In other
words, if a closer analysis of the claim that infants imitate rationally would show that
this proposition rests on implicit commitments, which are very problematic and un-
likely given the current state of research, then the proposition itself would lack cred-
ibility. That is, such an analysis can help us to decide whether or not it is rational to
claim that infants imitate rationally.

Three Assumptions Made by the Proponents of Rational Imitation in Infancy
Applying this approach to psychology allows us to explicate the psychological

abilities and mechanisms that must be in place when we credit an organism with an-
other ability. To put it in different words, every cognitive ability rests on some per-
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ceptual and cognitive requirements [Miiller & Giesbrecht, 2008; Overton, 1998;
Piaget, 1954], and every time we credit an organism with this ability, we must also
credit him with the other abilities. To pick up the previous example, when we credit
an organism with the ability to use particular visual features to recognize faces, we
must necessarily credit him with the ability to process visual information. If we think
that it is rather unlikely that this organism is able to process visual information, it is
not rational to propose that he is able to use particular visual features to recognize
faces.

Following this logic, I will analyze the essential cognitive prerequisites that an
organism must meet to be credited with the ability to imitate rationally. In the fol-
lowing sections, I will argue that the ascription of the ability to imitate rationally to
infants rests on at least three assumptions: (a) that infants are able to perceive others’
action capabilities, (b) that infants reason about their own and others’ bodies, and
(c) that preverbal infants engage in counterfactual reasoning. I will argue that each
of these assumptions is unlikely given the current state of research. Thus, as infants
do not possess the necessary cognitive abilities, I suggest that it is not rational to as-
cribe to preverbal infants the ability to imitate rationally.

Assumption: Infants Are Able to Perceive Others’ Action Capabilities

First, the ability to imitate rationally requires the ability to perceive others’ ac-
tion capabilities. In other words, to be able to evaluate whether someone has acted in
the most efficient way for him to attain a goal, we need to know if he would have been
able to perform another action to reach the same goal. In other words, if we were to
believe that infants reasoned that the other person could have used another means
(e.g., his hands instead of his head), we logically need to assume that infants are able
to perceive which actions the other person can or cannot perform. If infants are not
able to perceive which actions a person can and cannot perform, they are not able to
calculate the relative efficiency of the available means (or to be more surprised when
somebody uses his head to turn on a lamp when his hands are available vs. when his
hands are not available). The same logic holds if we look at a situation in which in-
fants are supposed to reason that another person has used the most efficient means
to attain his goal. If we credit infants with this type of reasoning, we must assume
that infants were able to perceive the action capabilities of the person, compute the
efficiency of each of his abilities, and then decide if the person has indeed used the
most efficient of his available action capabilities. This means that the ability to ratio-
nally imitate rests logically upon the ability to assess others’ action capabilities. Con-
sequently, if we credit infants with the former ability, we also have to credit them with
the latter ability.

The claim that infants imitate rationally, however, is problematic as we have no
evidence that 1-year-old infants are already able to adequately assess others’ action
capabilities. Rather, recent experimental evidence has shown that children up to the
age of 2.5 years have difficulties understanding what another person can or cannot
do [Paulus & Moore, 2011]. In a number of different situations, 2.5-, 3.5- and 5-year-
old children had to choose nonverbally (e.g., by pointing) between a physically able
or unable person to provide help (e.g., between a small and a tall person to retrieve
an object from a high cupboard, or a one-handed or two-handed person to transport
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a basket with two handles [Paulus & Moore, 2011]). This study showed that even
though children from 3 years of age and up are able to understand whether someone
else is able to do something or not, they are not able to adequately reason about oth-
ers’ action capabilities before 5 years of age (e.g., use knowledge about action capa-
bilities to justify why someone should be asked for help and not another person). This
suggests that the ability to perceive others” action capabilities in a number of differ-
ent situations does not develop before the age of 3 and that the ability to reason about
others’ action capabilities develops even later. However, if infants do not possess the
ability to adequately assess and reason about others’ action capabilities and if this
ability is a necessary cognitive requirement to imitate rationally, it follows that it is
unlikely that infants imitate rationally.

Yet, one might argue that research by Hamlin and colleagues [Hamlin, Wynn,
& Bloom, 2007] as well as Kuhlmeier and colleagues [Kuhlmeier, Wynn, & Bloom,
2003] provides evidence that infants are susceptible to others’ action capabilities as
they seem to be able to evaluate the prosociality of animated geometrical shapes to-
wards each other [Kuhlmeier et al., 2003] and even show a preference for the previ-
ously more prosocial geometrical shape in a preferential reaching task [Hamlin et al.,
2007]. Concretely speaking, they prefer to reach to a shape that previously seemed to
‘help’ another shape than to a shape that previously ‘hindered” another shape. How-
ever, it should be noted that in these studies infants do not need to be able to evaluate
others’ action capabilities, but rather the agents’ actual behavior (e.g., helping or hin-
dering). The ability to evaluate whether an agent behaves prosocially or not is not
necessarily based on the ability to evaluate the agent’s exact action capabilities.

It should be noted that a set of interesting studies has suggested that chimpanzees
also imitate rationally [Buttelmann et al., 2007, 2008]. However, research that was
carefully designed to examine chimpanzees’ ability to perceive others’ action capa-
bilities has shown that chimpanzees lack this ability [Vonk & Subiaul, 2009]. In their
study, Vonk and Subiaul presented chimpanzees in 5 different experiments with tasks
that either required the experimenter to use his hands or his feet to move a food tray
to the chimpanzee. In every task, 2 experimenters were present whose arms or feet
were not visible or were restrained. Systematically manipulating several factors (such
as the kind of restraint, the presence of the body parts, the amount of body surface
that was visible, or the distance between chimpanzee and experimenter), the authors
showed that the chimpanzees were unable to request the tray of food from the correct
experimenter, that is, the one who was able to pass it to them. This suggests that they
are not able to perceive others’ action capabilities. Given these results, it remains puz-
zling that chimpanzees should be able to judge the relative efficiency of means and
imitate rationally if they are not able to assess others’ action capabilities.

Assumption: Infants Reason about Their Own and Others’ Bodies

Second, to be able to imitate rationally, one has to be able to conceptually repre-
sent and, especially, reason about one’s own body. Different from approaches that
suggest that imitation is based on a relatively automatic perception-action matching
mechanism [e.g., Heyes, 2001; Meltzoff & Moore, 1997; Paulus et al., 2011¢], rational
imitation rests upon the ability to draw inferences about the relative efficiency of dif-
ferent body parts under different circumstances and about which of one’s own body
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parts to use to attain the goal in a subsequent imitation phase. In other words, first
one has to draw an inference about the relative efficiency of others’ use of particular
body parts. Second, one needs to relate the result of this consideration process to the
respective parts of one’s own body. If one, for example, comes to the conclusion that
the other’s use of his back to turn on a lamp (‘sit-touch’) must be the most efficient
means to perform this action, one must be able to relate the other’s back to one’s own
when one wants to imitate the action. This requires that one be able to represent not
only the other’s body parts in a conceptual way, but also one’s own, as one needs to
relate the conclusion of the inference to the respective body part. In other words, this
requires that the first- and third-person perspective be integrated into a scheme that
can likewise be applied to oneself and others [Barresi & Moore, 1996; see also Jones
& Yoshida, 2011]. This means that the ability to rationally imitate rests conceptually
upon the ability to represent one’s own body in a conceptual way and to relate others’
body parts to one’s own.

This assumption, however, is problematic. Whereas infants learn from early on
about the action-relevant properties of their bodies [Adolph & Avolio, 2000; Adolph
& Berger, 2006] and the consequences of their own actions [e.g., Verschoor, Weide-
ma, Biro, & Hommel, 2010] and can use this information to control their own actions
[Hommel, 2009a, b], research has shown that only late in the second year of life do
children become aware of objective characteristics of their own bodies [Brownell,
Zerwas, & Ramani, 2007; Moore, Mealiea, Garon, & Povinelli, 2007]. More impor-
tantly, up to their third year of life, children have difficulty explicitly representing
their own body topography (i.e., its shape, structure, and size) [Brownell, Nichols,
Svetlova, Zerwas, & Ramani, 2010]. In other words, whereas infants possess some
action knowledge concerning their own action capacities (e.g., whether they are big
enough to fit through a narrow hole or not), teleological reasoning about others’ ac-
tions requires a body schema that would allow reasoning about the efficiency of the
body parts of another person and to relate the result of this logical reasoning process
(i-e., the conclusion of the inference) to one’s own body. This differs from rather im-
plicit action knowledge of what to do in which situation [see the related discussion
of knowing how versus knowing that; Ryle, 1949].

For example, in one of their tasks, Brownell and colleagues [2010] investigated
children’s knowledge of where specific body parts that were shown on another person
were located on their own bodies. They asked 20- and 30-month-old children to place
stickers on their own body parts after they had observed another person placing stick-
ers on those locations of a third person. They found that the 20-month-old children
performed correctly only in about 20% of the cases, whereas the 30-month-old chil-
dren performed correctly in 35-50% of the cases. These findings suggest that a com-
mon representation of the other’s and one’s own body does not emerge before the sec-
ond half of the second year of life [Brownell & Koop, 2007; Moore, 2006] and continues
to develop over the preschool period. However, if young children do not possess a com-
mon representation of their own and the other’s body, it is puzzling that they should
be able to relate the conclusion of their inference about the efficiency of an observed
action to their respective body part. More specifically speaking, if children up to the
age of 3 years have severe difficulties relating another’s body parts to their own body
parts, it remains mysterious how young infants should be able to do so. It is thus un-
likely that 1-year-old infants already engage in rational reasoning about the efficiency
of others’ actions and imitate others’ behavior on the basis of efficiency.
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Assumption: Infants Engage in Counterfactual Reasoning

Third, rational imitation requires the ability to employ counterfactual reason-
ing, as one needs to assess what someone could have done. In the head touch imita-
tion task [e.g., Gergely et al., 2002], children observed in the hands free condition how
the model turned on the lamp with her head while her hands were free. It was sug-
gested that after the children identified the goal of the person (i.e., eliciting the light
effect), they realized that the person could have acted differently (i.e., she could have
used her hands to turn on the lamp). As a consequence, infants inferred that the
model had a good reason for using her head and subsequently imitated the head ac-
tion. This explanation is based on the assumption that the infants were able to engage
in reasoning about counterfactual possibilities, as infants were said to assess what
the model could and should have done, even though she performed another action.
To put it in the words of Perner and colleagues, underlying this difference between
conditions must be infants’ counterfactual conditional reasoning: ‘If the model had
had her hands free, she would have used her hands, instead of her head, to trigger the
blinking’ [Perner, Sprung, & Steinkogler, 2004]. That is, the ability to imitate ratio-
nally rests conceptually upon the ability to engage in counterfactual reasoning.

This assumption, however, is problematic. Recent research has shown that chil-
dren up to the age of 5-6 years have difficulty reasoning counterfactually about hy-
pothetical situations [e.g., Beck, Robinson, Carroll, & Apperly, 2006; Rafetseder,
Cristi-Vargas, & Perner, 2010]. In one of their experiments, for example, Beck and
colleagues [2006] presented two groups of 3- to 4- and 5- to 6-year-old children with
a device in which a ball was travelling down a tube that was split halfway to provide
two possible exits. In one of the trials, the ball was inserted into the tube, rolled down
the track, and consequently reappeared at one of the exits. Subsequently, children
were asked if the ball could have gone anywhere else. Even though performance was
facilitating this task, as the possible exits of the balls were limited and children were
familiarized with the tube before the experiment started, young children had con-
siderable difficulty engaging in counterfactual reasoning: the 3- and 4-year-old chil-
dren answered correctly in only 66% of the trials (by 50% chance performance),
whereas the 5- and 6-year-old children did so in 83% of the trials. Therefore, if even
under facilitated conditions 3- to 4-year-old children have problems with open coun-
terfactual reasoning, it is puzzling that 12- to 14-month-old infants are said to be able
to display this ability in a task in which the alternative possibilities are not explicitly
demonstrated (i.e., showing that the lamp could also be turned on using the hands)
before the experiment started. Thus, if counterfactual reasoning is a necessary cog-
nitive requirement for rational imitation, it follows that it is unlikely that infants
imitate rationally.

One could object that a number of recent studies provided evidence for early
false-belief reasoning in infants [e.g., Knudsen & Liszkowski, 2012; Kovacs, Téglds,
& Endress, 2010; Onishi & Baillargeon, 2005] and that the presence of false-belief
reasoning shows, therefore, some sensitivity to counterfactual situations already in
preverbal children. However, a number of theoretical models posited that these ear-
ly competencies in false-belief tasks are most likely not subserved by belief attribu-
tion, but other mechanisms [e.g., Apperly & Butterfill, 2009; De Bruin & Newen,
2012; Perner & Ruffman, 2005; Rakoczy, 2012; Sodian, 2011]. The first empirical re-
sults have provided evidence for these alternative explanations [Thoermer, Sodian,
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Vuori, Perst, & Kristen, 2012]. Furthermore, it should be noted that some theory-of-
mind researchers have denied a theoretical relation between false-belief reasoning
and counterfactual thinking [Perner etal., 2004], questioning whether these findings
actually provide evidence for infants’ ability to engage in counterfactual reasoning.

Conclusion

In conclusion, the theoretical analysis of the claims made by the proponents of
rational imitation in infancy identified 3 cognitive prerequisites on which the ability
to imitate rationally must rest®>. Importantly, empirical research suggests that none
of these cognitive prerequisites are in place in 1-year-old infants. However, if these
conceptual preconditions are not met, we cannot ascribe the ability to imitate ratio-
nally to infants. That is, even though the behavior of younger children seems to in-
dicate the presence of complex cognitive processes from an adult point of view, the
sociocognitive mechanisms underlying this behavior may differ (see error by anal-
ogy [Bering & Povinelli, 2003; Povinelli, Bering, & Giambrone, 2000; Povinelli &
Giambrone, 1999; see also Haith, 1998]). In other words, even though on a perfor-
mance level infants’ behavior seems to resemble adults” performance, the underlying
processes are probably not the same [Moore, 2006; Miiller & Giesbrecht, 2008]. It is
therefore much more likely that the behavioral patterns reported by studies that
claimed support for rational imitation in infancy can be explained by other ‘low-
level’ mechanisms that have been proposed as alternative explanations in the litera-
ture, such as motor resonance [Paulus, Hunnius, Vissers, & Bekkering, 2011b, c].

Paulus and colleagues [2011b] suggested that infants’ selective imitation of the
head action is not due to the perceived efficiency of the demonstrated action, but to
differences in the amount of motor resonance (i.e., motor activation during action
observation) between the conditions. They observed that when imitating the head
touch, infants always put their hands on the table next to the lamp to maintain a
stable position. The action modeled in the hands free condition more closely resem-
bled (compared to the hands occupied condition) the action as the infants performed
it themselves. As it has been found that the observation of an action that is part of
one’s own motor repertoire leads to higher activation in the motor system (i.e., motor
resonance) than the observation of an action that is not within one’s motor repertoire
(e.g. Calvo-Merino, Glaser, Grezes, Passingham, and Haggard [2005]), Paulus et al.
[2011b] suggested that the observation of the head action in the hands free condition
induced more motor resonance in the observing infant than the action demonstrat-
ed in the hands occupied condition. While this explanation suggests an important
role for sensorimotor processes in early imitation, it remains a question for future
research how more complex forms of imitation evolve out of these simple forms
[Jones, 2009; for a general discussion of the developmental aspect, see Adolph & Rob-
inson, 2008; Barresi & Moore, 1996; Carpendale & Lewis, 2004; Heyes, 2009; van
Geert, 2004].

2 These 3 cognitive prerequisites are not to be meant exhaustive, that is, it is possible and likely
that other mechanisms and abilities are also involved in rational imitation. Additionally, these abilities
themselves also rest on a range of other processes and mechanisms and are not meant to be modular
abilities.
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What Is the Logical Status of the Principle of Rational Action?

The main purpose of this contribution was an analysis of the hypothesis that
infants imitate rationally. Extending this analysis, the final section will be dedicated
to a logical evaluation of the principle of rational action itself, which is suggested to
be the cognitive mechanism subserving infants’ rational imitation, by means of a
conceptual analysis [for the fruitfulness of such an analysis, see Benett & Hacker,
2003; Nachev & Hacker, 2010]. The aim of this evaluation is twofold. First, it will be
shown that the introduction of this principle in developmental theory formation
leads to two problems or fallacies. Second, it aims to show that speaking about a prin-
ciple of rational action as the underlying cause of infants’ ability to evaluate the ef-
ficiency of others’ actions leads to the problem that one easily overlooks the implicit
assumptions inherent in this proposition (as outlined above).

Following the teleological reasoning theory, it has been suggested that infants as-
sess the efficiency of an observed action by applying the principle of rational action
[Csibra & Gergely, 2007]. More precisely, it has been suggested that infants understand
others’ actions ‘through the principle of rational action, which assumes that actions
function to realize goal-states by the most efficient means available’ [Gergely & Csibra,
2003, p. 287]. Moreover, this principle is seen as the cognitive mechanism subserving
infants’ assessment of others” actions as they ‘can evaluate the relative efficiency of
means by applying the principle of rational action’ [Gergely & Csibra, 2003, p. 291].

However, this view suffers from two fallacies. The first one is that an ability that
is normally ascribed to a person (i.e., to make assumptions) is ascribed to an abstract
principle. In other words, a human power is reified to an abstract entity, which is -
according to this theory — possessed by the human, and this entity is said to act in a
similar way as humans do (the mereological fallacy) [Bennett & Hacker, 2003]. How-
ever, principles are not able to think or to assume something and they are not logi-
cally appropriate subjects for psychological predicates [see also Wittgenstein, 1953].
This is not only a classical category mistake [Ryle, 1949], but it also leads to the dis-
position that one conceives of this ability as an all-or-nothing ability (i.e., one either
possesses the principle or not, as a principle cannot be possessed half) and an inde-
pendently existing mechanism, which can be implemented into the mind (like a
software module can be implemented into a computer). This raises the probability
that one ignores the developmental trajectory that needs to be given so that a par-
ticular cognitive ability can develop, and as a consequence one easily oversees the
implicit assumptions that one makes when accepting this proposition.

Moreover, this principle is seen as the mechanism subserving infants’ evaluation
of the efficiency of others’ actions. The resulting problem is clearly described by Hack-
er: If one thinks of powers as being kinds of things, then one will be prone to view the
relation between a power and its actualization as a causal, rather than a logical, rela-
tion’ [Hacker, 2010, p. 101]. In other words, if we assume that X has the powerto Y (e.g.,
evaluate the efficiency of others’ actions) and if we reify this ability to a thing-like be-
ing (e.g., a principle), we commit a fallacy when we refer to this thing-like being in
order to explain why X is able to perform action Y. That means, if it is suggested that
infants assess the efficiency of others’ actions, then referring to the principle of ratio-
nal action when being asked to explain this ability (instead of elucidating the develop-
mental pathway of this ability) is no explanation at all. In other words, the authors just
name the principle, but do not explain how it could work. The principle of rational ac-
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tion is not the cause of someone’s ability to evaluate the efficiency of others’ actions
(and can therefore not be cited as an explanation of this ability), but is nothing else
than a conceptually confused way (i.e., a reification) of suggesting that someone is able
to evaluate others’ actions without explaining how one is able to do so’.

These considerations show that introducing the principle of rational action into
developmental theorizing leads to severe conceptual confusions. To avoid these
problems, it would be more appropriate to just talk of the ability to assess the effi-
ciency of others’ action, and to investigate when and how this ability develops.

Conclusion

The present analysis not only clarifies our understanding of the neurocognitive
mechanisms that might underlie imitation in infancy, but also demonstrates the use-
fulness and fruitfulness of theoretical and conceptual analyses as a tool in develop-
mental and cognitive psychology [Hacker, 2010; Miiller & Giesbrecht, 2008]. In par-
ticular, it suggests that more attention needs to be given to analyses of the concep-
tual preconditions that must be fulfilled to attribute a certain competency to an
organism and thus to determine the developmental prerequisites from which com-
plex behavior develops [e.g., Campbell & Richie, 1983]. If empirical research suggests
that an organism does not possess the necessary cognitive prerequisites for a par-
ticular competency, then it renders it very unlikely that the organism possesses this
competency. Further progress in theory formation in developmental and cognitive
psychology is thus expected from careful theoretical analyses.

Such an analysis might also be useful in other terrains of developmental psy-
chology. For example, the concept of intention reading has been discussed as a main
mechanism or key ability in infants’ understanding of others’ actions [Luo & Bail-
largeon, 2010]. Yet, it is not clear what exactly is meant by intention reading or inten-
tion understanding, and how one (e.g., a preverbal infant) should be able to engage
in intention reading. A careful conceptual analysis is needed to clarify the possible
meaning(s) of the concept in the literature and the prerequisites that an organism
must meet to be able to engage in such an activity. Such a clarification would also
promise progress in this hotly disputed area of research.

To sum up, research in the last decade has suggested that 1-year-old infants al-
ready imitate rationally. However, the ability to imitate rationally rests conceptually
on other cognitive prerequisites such as the ability to perceive others” action capa-
bilities or the ability to reason counterfactually. The empirical findings that infants
do not possess these competencies suggest that it is not rational to assume that in-
fants imitate rationally.
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