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Abstract

The paper takes up the complex Kuhnian concept of the “exemplar” through some
key passages from the Postscript-1969 and The Essential Tension. The term “exem-
plar” refers to the deeper philosophical meaning of the scientific paradigm: the “nor-
mal” scientist, with reference to the paradigm, can carry out his or her research by
making similarity judgments between different problems. Such judgments are based
on a perceptive ability that precedes any explicit rule and which is defined as both
learned and primitive.

This paper intends to analyze this dual aspect of similarity perception from the point
of view of Embodied Simulation Theory. The Kuhnian concept of exemplar can be
clarified and deepened by considering the value of embodiment. The mechanisms of
an “educated” perception can be identified in those automatic mechanisms of per-
ceptual mirroring on which embodied cognition is based.

Keywords: Exemplars; Similarity judgments; Perception; Embodied Cognition; Em-
bodied Simulation

AHNLICHKEITSURTEILE UND EXEMPLARE: VON
T.S. KUHN ZUR VERKORPERTEN SIMULATION

Zusammenfassung

Der Beitrag greift das komplexe Kuhnsche Konzept des ,Exemplars® anhand einiger
Schliisselpassagen aus dem Postseript-1969und The Essential Tension auf. Der Begriff
»Exemplar® bezieht sich auf die tiefere philosophische Bedeutung des wissenschaft-
lichen Paradigmas: Der ,normale Wissenschaftler kann unter Bezugnahme auf das
Paradigma seine oder ihre Forschung durchfiihren, indem er Ahnlichkeitsurteile
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zwischen verschiedenen Problemen fillt. Solche Urteile beruhen auf einer Wahrneh-
mungsfihigkeit, die jeder expliziten Regel vorausgeht und die sowohl als erlernz als
auch als primitiv definiert wird.

In diesem Beitrag soll dieser doppelte Aspekt der Ahnlichkeitswahrnehmung aus der
Sicht der verkérperten Simulationstheorie analysiert werden. Das Kuhnsche Kon-
zept des Exemplars kann durch die Berticksichtigung des Wertes der Verkdrperung
geklirt und vertieft werden. Die Mechanismen einer ,gebildeten Wahrnehmung
kénnen in den automatischen Mechanismen der Wahrnehmungsspiegelung identi-
fiziert werden, auf denen die verkérperte Kognition beruht.

Schliisselworter: Exemplare; Ahnlichkeitsurteile; Wahrnehmung; verkorperte Kog-
nition; verkorperte Simulation

Introduction

The notion of ‘exemplar’ assumes a central role in Kuhnian epistemology.
In the Postscript-1969 and in The Essential Tension, the author attempts to
clarify the complex definition of paradigm, on which the central theses of
The Structure are based, through reference to exemplars.

What are exemplars? What kind of knowledge do they produce? On what
neural mechanisms is our ability to recognize one problem as similar to an-
other based? And above all, what role does this capacity play in science?
These are only some of the questions Kuhn raises in the above-mentioned
texts. My attention will be particularly focused on the last two questions
and their respective answers which Kuhn argues, both in the Postscript and
in The Essential Tension, with the intention of defending himself against
accusations of relativism and subjectivism.

The first part of this paper sets out to reconstruct the Kuhnian argument
on the role of exemplars in the process of learning and acquiring meanings,
with respect to the notion of the scientific paradigm. The claim that the
recognition of similarities between two or more problems is prior to the
application of correspondence rules is central (cf. Kuhn 1962; 1969; 1977).
In the examined texts, Kuhn refers to this process several times as an autom-
atism, based on certain neurocerebral mechanisms, prior to any definition
or rule.

The exemplar as an example shared by the group constitutes the sec-
ond, and more specific, definition of the term paradigm (cf. Kuhn 1969;
1977). Scientists, at the stage of “normal science”, model the solution of one
problem on that of another already known, and this similarity relationship
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becomes the main mechanism on which the work of the “normal” scien-
tist is based. The ability to see certain similarities is related to an automatic
process that the scientist can develop within the community of specialists.
It involves using a perceptive capacity that Kuhn defines as both learned
and primitive (cf. Kuhn 1977). The juxtaposition of these two terms is par-
ticularly problematic. This knowledge, embedded in similarity relations,
appears to be founded on perceptual mechanisms that on the one hand are
defined as innate and prior, as opposed to explicit laws or rules, but on the
other hand must be educated.

How can a perceptual ability be both innate and learned or acquired? Re-
cent studies on the perceptual mechanisms underlying Embodied Cogni-
tion, with particular reference to mirror neurons and Embodied Simulation
Theory, can clarify how a perception precedes explicit rules or laws, but at
the same time is learned and develops in the relationship between my body
and that of the other, in a specific community context.

The second part of this paper will therefore return to the role of Kuhnian
exemplars in science, considering the value of embodiment. The mecha-
nisms of “educated” perception mentioned by Kuhn can be identified in
those perceptual mechanisms upon which cognition is built, from an em-
bodied perspective. Of central importance here is the thesis that marked
the embodied revolution, starting as early as the 1980s, according to which
nothing is abstract, but every idea, judgment, or decision makes use of the
same system used to perceive, act, and feel (cf. Bergen 2012). In the embod-
ied view, perception and action contribute to the development of cognition
that is never purely theoretical or abstract, but always intertwined with a
community context that outlines its main characteristics. In particular, the
simulative mechanisms described in terms of Embodied Cognition can shed
light on learning through exemplars, which constitutes one of the most
complex and problematic aspects of Kuhnian epistemology.

1. T.S. Kuhn: Normal Science and Similarity
Judgments.

The Poscript-1969 constitutes Kuhn’s attempt to clarify the many am-
biguities surrounding the concept of paradigm as used in The Structure of
Scientific Revolutions.

The purpose of this first part of the paper is to briefly reconstruct the
main arguments through which Kuhn attempts to clarify the term paradigm
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through the notion of “exemplar”, showing the connection between the sci-
entist’s ability to make similarity judgments and the practice of “normal sci-
ence”. In addition to the Poscript-1969, the second text I will refer to is The
Essential Tension, in which once again Kuhn recognizes the need to return
to the meaning of the term paradigm, in the face of the fact that numerous
critics have been unanimous in recognizing the large number of meanings,
at least twenty-two', in which the term is used in The Structure (cf. Kuhn
1977, p. 294).

As is well known, Kuhn, a few years after The Structure, distinguishes be-
tween two senses of the term paradigm; but both of these senses presuppose
the idea, well rooted in Kuhnian thought, that the development of the basic
sciences is not uniform, but goes through different stages: revolutionary pe-
riods alternate with phases of “normal science”, defined as “the activity in
which most scientists inevitably spend almost all their time” (Kuhn 1962,
p-5).

The first sense of paradigm is encapsulated in the expression “disciplinary
matrix”, within which all the elements shared by the group of researchers,
from tools to beliefs to different techniques, must be placed. More precisely,
Kuhn (1969, pp. 181-187) speaks of four main components: symbolic gen-
eralizations, models, values, and exemplars. The latter are understood first
and foremost as “the concrete problem-solutions that students encounter
from the start of their scientific education, whether in laboratories, on ex-
aminations, or at the ends of chapters in science texts” (Kuhn 1969, p. 187).
According to Kuhn, the differences between sets of exemplars determine,
more than any other component of the “disciplinary matrix”, the commu-
nity structure of science. Therefore, the second sense in which the paradigm
is to be understood coincides with the concept of the exemplar itself and
requires more attention.

If the paradigm as a disciplinary matrix takes on a sociological value,
Kuhn reiterates how the significance of paradigms as exemplars remains
philosophically deeper. The problem, and subsequent further confusion,
may arise, however, when we find exemplars also among the elements of the
“disciplinary matrix”. Itis then unclear whether the concepts introduced are
to be understood in a sociological or philosophical sense. As has been right-
ly noted, in order to overcome this ambiguity, with respect to the concept
of paradigm, these two dimensions, sociological and epistemological, must
on the one hand be distinguished but on the other hand related to each

! Kuhn refers in particular to Masterman (1970).
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other, bearing in mind the influence of the late Wittgenstein on the Kuh-
nian interpretation of exemplars®. Paradigms, in fact, possess at the same
time a cognitive dimension, as they make scientific research possible, and an
empirical-sociological dimension, as their meaning depends on the uses of
terms and theories, intrinsically connected to observable behavior. Symbol-
ic generalizations, models, and values, as components of the “disciplinary
matrix”, would have no determinate meaning if they were understood sep-
arately from the exemplars, the shared practical applications, which make
so many different scholars a single community of researchers, specialized
in a certain field’. For the late Wittgenstein, a term or phrase only makes
sense, and is logically comprehensible within a precise linguistic context:
every new use of words escapes the attempt to subordinate it to fixed rules.
Similarly, according to Kuhn, scientific theories and concepts derive their
meaning from their use and practical applications. It becomes impossible
to establish, in a definitive manner, the rules by which theoretical laws are
applied to the world (cf. Buzzoni 1986; 2005; 2010). In The Structure, the
recourse to the theory of language games becomes functional in order to
show the priority of paradigms over correspondence rules. The paradigm
does not guide scientific research by means of explicit rules: “The determi-
nation of shared paradigms is not [...] the determination of shared rules”
(Kuhn 1962, p. 43). According to Kuhn, it is necessary to distinguish the
paradigm from the set of laws that guide the activities of scientists; in fact,
sharing a particular way of seeing the world with other individuals is much
more than acting, mechanically applying the same theories to reality. In the
Postscript-1969 and in The Essential Tension, Kuhn reiterates the priority
of paradigms over rules, referring to the role of exemplars, also in order to
respond to accusations of subjectivism and irrationalism.

Just as the use of a term, within a certain context, requires the percep-
tion of a certain similarity between the objects observed (cf. Kuhn 1962, pp.
44-45), so there exist, and are easily identifiable, relationships of similarity
between different research problems and techniques within a tradition of
“normal science”. What problems and techniques share is not simply a set

> With respect to this thesis, see in particular Buzzoni 1986, pp. 51-53; 2005; 2010. Here,
the author shows how Kuhn made Wittgensteinian philosophy of language the philo-
sophical foundation of his epistemology and, more specifically, of his instrumentalism.
In Savojardo (2013), the Kuhnian concepts of “paradigm” and “normal science” are
examined with reference to M. Polanyi’s theory of personal knowledge, cited by Kuhn
himself, in order to clarify the role of knowledge acquired through practice.

2 (2) - December 2023 TINC

115



116

Valentina Savojardo

of explicit rules: “Paradigms may be prior to, more binding, and more com-
plete than any set of rules for research that could be unequivocally abstract-
ed from them. So far this point has been entirely theoretical: paradigms
could determine normal science without the intervention of discoverable
rules” (Kuhn 1962, p. 46).

This important passage would later be taken up and expanded upon by
the author in the Poscript-1969, referring to paradigms as exemplars: exem-
plars precede the use of explicit rules or laws. To think that scientific knowl-
edge is embedded in theories and rules and that problems only serve to apply
these theoretical elements is utterly misleading. The student’s learning pro-
cess is simply the reverse. One does not learn the rules and then apply them,
but learns from concrete cases or examples through similarity relations:

The student discovers, with or without the assistance of his instructor, a way to
see his problem as /zke a problem he has already encountered. [...] The resultant
ability to see a variety of situations as like each other, [...] is [...] the main thing
a student acquires by doing exemplary problems, whether with a pencil and
paper or in a well-designed laboratory (Kuhn 1969, p. 189).

Normal science develops in the relationship between students and teach-
ers and resembles the practice of solving puzzles (cf. Kuhn 1962, pp. 35-42):
the answers to problems are already given, the scientist’s skill lies in applying
them to the individual cases that come to his or her attention, always in a
community context. Just as in the attempt to put together the pieces of a
puzzle, the work of the individual is coordinated and develops in relation to
the movements and choices of all those who collaborate together in the en-
terprise; so, in science, the researcher cannot isolate himself or herself from
the rest of the group; each work acquires significance in the interpersonal
relationship with the other scientists, specialized in the same field. But how
do scientists solve puzzles? The process that is put in place is the same as the
one that allows students to solve a complex problem at the end of a chapter
in a textbook. The scientist solves a puzzle by modeling previous solutions
of known problems and thus making similarity judgments; only to a mini-
mal extent do scientists resort to symbolic generalizations (cf. Kuhn 1969).
The description of the mechanism through which we become able to dis-
cern similarity relations constitutes a central passage in Kuhnian argumen-
tation on exemplars and shows, once again, the priority of paradigms over
correspondence rules.
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In the Postscript, Kuhn makes it clear at once that the knowledge of na-
ture learned in similar relations is incorporated in the way physical reality is
seen, rather than in rules or laws (cf. Kuhn 1969, pp. 190-191). The process
through which this knowledge is acquired seems not to be resolved exclu-
sively on a verbal or explicit level. But what is even more important to em-
phasize is Kuhn’s need to specify that although there is an ineliminable tacit
aspect within scientific knowledge, scientific insights “are not in principle
unanalyzable” (Kuhn 1969, p. 191). Knowledge through shared concrete
examples is no less systematic or analyzable than knowledge of laws or rules.
In this way, Kuhn not only attempts to answer criticisms of subjectivism
and irrationality but also suggests a way of identifying a type of knowledge
that seems to precede the explicit search for rules or definitions:

When I speak of acquiring from exemplars the ability to recognize a given situ-
ation as like some and unlike others that one has seen before, I am not suggest-
ing a process that is not potentially fully explicable in terms of neuro-cerebral
mechanism. Instead I am claiming that the explication will not, by its nature,
answer the question, “Similar with respect to what?” That question is a request
for a rule, in this case for the criteria by which particular situations are grouped
into similarity sets, and I am arguing that the temptation to seek criteria (or at
least a full set) should be resisted in this case (Kuhn 1969, p. 192).

The perception of similarity is understood as “logically and psycholog-
ically prior” (Kuhn 1997, p. 308) to all those criteria that accompany that
identification: faced with a problem, the students of science seck a solution
by looking for aspects in common with other problems they have already en-
countered; certainly, if they know the rules, they will try to apply them, but
their basic criterion remains the perception of similarity (cf. Kuhn, 1977, p.
308). One should resist the temptation to look for criteria before identifying
the similarity relation because this relation precedes any explicit judgment
or law. The precedence, from a logical point of view, concerns the necessi-
ty of a visual and mental apparatus without which it would be impossible
to define criteria or judgments of similarity; from a psychological point of
view, on the other hand, the precedence of the perception of similarity over
explicit criteria is exemplified by the author with reference to the neurolog-
ical mechanisms that accompany and make possible the perception itself on
the part of the subject (cf. Kuhn 1977, p. 308). The ability to see a problem
as similar to another already known is “the result of neural processing, ful-
ly governed by physical and chemical laws” (Kuhn 1969, p. 194). Once we
have learned this, it becomes an automatic mechanism that accompanies us
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always, like the beating of the heart: we no longer exercise any control over
it, no power of choice. The fact that we are dealing with an entirely involun-
tary mechanism allows Kuhn to define the implicit processes that drive this
mechanism as “ultimately [...] neural, and [...] therefore governed by the
same physico-chemical laws that govern perception” (Kuhn 1969, p. 195). It
is a matter of seeing or learning to see and not of interpreting: interpretation
and perception are two related but different processes and what perception
leaves to interpretation because it completes it, depends both on nature and
on acquired experience and education (cf. Kuhn 1969, p. 198).

What role then do education and training play in this automatic and in-
voluntary perceptual mechanism that allows us to see something as similar
to something else?

Kuhn speaks of a “mental or visual set acquired” (1977, p. 208), through
which we can see two problems as similar. The path from stimulus to sen-
sation is partly conditioned by education, but let us see how. Whenever we
deal with “data”, we manipulate sensations, which are always responses to
certain stimuli. It is not the sensations, but the stimuli that interact with us,
with our organism: a large number of neural processes then take place be-
tween the reception of a stimulus and the sensory response (cf. Kuhn, 1977,
pp- 308-309). This is why, on the one hand, the same stimulus can elicit dif-
ferent sensations: just think of the famous images from Gestalt psychology
where, for example, the same marks on a sheet of paper can sometimes make
one perceive the figure of a duck, sometimes that of a rabbit; on the other
hand, however, the same sensation, such as that of a color or sound, can be
evoked by different stimuli. There is no two-way correspondence between
stimuli and sensations because “they need to be shared responses [...] within
the membership of a relativity homogenous community, educational, scien-
tific, or linguistic” (Kuhn 1977, p. 309).

To exemplify this point, Kuhn describes a particular scenario (cf. Kuhn
1977, pp. 309-318) in which a young child walks with his father through a
200, learning to distinguish swans, geese, and ducks. The main pedagogical
method is ostension: the adult shows his son a swan. Immediately the child
is led to extend the learned term to the other types of birds, but the father,
through correction and reinforcement, induces him to make the right dis-
tinctions. Thus, the learning process took place. But how can we explain
what happened on the level of neural processes, on the level of the psycho-
physical laws that govern perception? Kuhn, referring to the child, answers
this question in these terms: “During the afternoon, part of the neural
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mechanism by which he processes visual stimuli has been reprogrammed,
and the data he receives from stimuli which would all earlier have evoked
‘bird” have changed. Birds that had previously all looked alike [...] are now
grouped in discrete clusters in perceptual space” (Kuhn 1977, pp. 309-310).

The ability to distinguish swans, geese, and ducks depends on the child,
like his father, being part of a community: the learning process causes
the child to be “programmed” to recognize what his community of ap-
paratenance presumably already knows (cf. Kuhn 1977, p. 312). This pro-
cess of “programming” takes on the character of knowledge since our little
protagonist, after spending the afternoon with his father at the zoo, knows
what the terms “goose”, “swan”, and “duck” mean, not, probably, in the
sense of being able to give exact definitions of each bird, but in the sense
of being able to apply these terms immediately, without any effort. Again,
referring to the child in question, Kuhn then writes:

Johnny has learned to apply symbolic labels to nature without anything like
definitions or correspondence rules. In their absence he employs a learned but
nonetheless primitive perception of similarity and difference. While acquiring
the perception, he has learned something about nature. This knowledge can
thereafter be embedded, not in generalizations or rules, but in the similarity
relationship itself (Kuhn 1977, p. 312, my italics).

The ability to see commonalities between different problems is thus de-
fined, on the one hand, as something innate, primitive and, on the other,
as always subject to education. It is evident how it is a learned ability, in re-
lation to the role Kuhn attributes to the community and the socio-cultural
context in which each word or term can take on a certain meaning. But per-
haps less obvious is the sense in which the author defines the perception of
similarity as primitive. This adjective is probably explained in relation to the
value of observation, the use of which is widespread, both in the process of
learning a language and in scientific practice (cf. Kuhn 1977, p. 318). The
neural processes underlying perception determine, in our organism, that
automatic, involuntary process through which we see familiarities, before
applying any rules. This automatism, however, can only be explained within
a community context. Our observation, and therefore our nervous system,
is “programmed” in the interpersonal relationship with reference figures,
masters who guide us in the learning of exemplars, which slowly become
part of us, and are assimilated by our organism.
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The reprogramming process of the neurocerebral mechanisms coincides
with the “conversion”, the term by which Kuhn defines the shift from one
paradigm to another in The Structure. Conversion, understood as a gestalt
turn or reorientation, remains at the heart of the revolutionary process.
Scientists certainly may resort to translation techniques to persuade other
members of the community to make the “leap” to the new system of values,
techniques, and scientific instruments; but in fact, the transition eludes any
logical reconstruction. The term conversion speaks to us of an explanatory
vacuum that runs through the scientific process, a residue of the unspo-
ken which, however, following Kuhn’s Postscript-1969 and The Essential
Tension, would largely depend on the physics and physiology of the sense

organs, conditions that seem to pre-exist any choice (cf. Casamonti 1999).

2. Exemplars As “Embodied” Examples

The analysis of the Kuhnian concept of the “exemplar”, through refer-
ence to the Poscript-1969 and The Essential Tension, has highlighted an im-
portant critical aspect that concerns the elaboration of similarity judgments,
through a perceptive capacity that is both learned and primitive. Learned,
as has already been pointed out, because it is always “educated” within a
community context, without which there would be no science, and prim-
itive because it precedes the elaboration of laws or explicit terms, thanks to
which it is still possible to justify similarity judgments, but only later, after
the initial, automatic or involuntary observation or perception of certain
similarities.

Exemplars are constructed based on neurocerebral mechanisms which
underly the perceptive ability. These mechanisms determine the similarity
judgments and, thus, the activity of “normal science”. The reference Kuhn
(1969) makes to these neurocerebral mechanisms leads him to question that
tield of study from the 1970s onwards, following philosophers such as e.g.
M. Ponty and ]. Dewey, and initiating a revolution in the way the human
mind is conceived. At the center of this revolution is the idea that our minds
are not abstract entities in themselves, but have to do with our bodies, in
particular the neural structures involved in vision, action, and emotion. The
theories of perception, which underpin Embodied Cognition and, in par-
ticular, Embodied Simulation Theory (cf. especially Gallese 2009; 2011a, b;
2018a, b; 2019; Gallese and Sinigaglia 2011a, b; Wojcichowski and Gallese
2011; Bergen 2012; Zwaan and Taylor 2006; Raposo et al. 2009) can make
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an important contribution to Kuhnian exemplar theory by showing how
the perceptual mechanism, which determines similarity judgments, can
be something primitive but at the same time learned, through simulative
mechanisms involving the activity of an always-embodied mind.

The idea behind the embodied revolution, according to which the con-
struction of meanings depends on the experiences of the body (cf. Bergen
2012), allows us to re-read the Kuhnian concept of the exemplar from an
embodied perspective, developing the image of science that is never abstract
but always connected to its cultural, social, and linguistic dimensions.

The 1980s and 1990s were marked by important results in support of
Embodied Cognition, results that ranged from linguistics, with particular
reference to the work of Lakoff and Johnson (1980, 1999), to cognitive psy-
chology, with the notion of “grounded cognition” developed by Barsalou
(1999) and the theory of mirror neurons, elaborated by a group of neuro-
scientists in Parma (cf. Rizzolati et al. 1996; Gallese et al. 1996). This sec-
ond part of the article will refer specifically to the Embodied Simulation
Theory, which was particularly influenced by the mirror neuron theory (cf.
Gallese 2009; 2011a, b; 2018a, b): the observation of an action implies its
simulation at the level of motor-type brain structures through an automatic
process that allows the observer to understand the action of others without
the need to implement propositional attitudes or elaborate theories on the
observed behavior.

The embodied simulation hypothesis, in the construction of meanings, is
based on a fundamental assumption: “We understand language by simulat-
ing in our mind what it would be like to experience the things that the lan-
guage describes” (Bergen 2012, p. 13). Simulation concerns the reproduc-
tion of sensory and perceptual experiences, in the absence of their external
manifestations, on the basis of personal experience. Through simulation,
a series of familiar experiences are recreated in the mind and, as we shall
see, important experimental results today allow us to consider the reuse of
certain brain systems for other and different cognitive functions, as an oper-
ational principle of the mind, in its conscious and nonconscious activities.
People simulate all the time, not only when they perceive objects or people
in motion but also when they hear or read sentences, and try to remember
or imagine certain actions or sounds. In his Louder Than Words, Bergen
(2012) collects numerous experimental results in support of this thesis,
showing how visualization, understood as the reuse and activation of parts
of the brain that actually control imagined actions, is a pervasive property of
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the mind, through which we simulate different situations (cf. ch. 2). Stud-
ies in the field of sports psychology (cf. Driskell, Copper and Moran 1994;
Weinberg 2008), for example, show that imagining the use of one’s body
then makes the athlete’s own performance easier. Another example, cited by
Bergen, is that of the well-known Perky Effect, to which I will briefly refer
in order to clarify the connection between embodied simulation theory and
perceptual activity.

As early as 1910, CW. Perky conducted an interesting experiment to
explore what was going on in people’s minds during mental imagery. She
asked participants to imagine an object, such as a banana or a leaf, by turn-
ing their gaze towards a white wall (cf. Perky 1910). Meanwhile, through
gradual focusing and lighting, images of the imagined objects themselves
were projected onto the wall. The participants, even when the projected
object was sharply focused and illuminated, could not recognize that this
was a real image projected on the wall and continued to believe they were
simply imagining the objects in question. As Bergen (2012) points out, the
so-called Perky Effect can also be experienced in everyday life, during day-
dreams, or when we imagine doing or seeing something: if you think and
imagine your old telephone, for example, you will find it difficult to find
the new model you have lost at home (cf. Bergen 2012, p. 28). This simple
empirical evidence shows that imaginative activity interferes with vision and
that, when we imagine, we enact a series of simulations involving the body,
in particular, both the perceptual and the motor systems. Several studies
have also shown that there is an overlap, at the level of brain structures, be-
tween what we imagine and what we see, an overlap that concerns, in partic-
ular, the perception of moving objects*.

As we have already pointed out, the study of the perception of actions
and movements led, in the 1990s, to the development of the so-called mirror
neurons theory, thanks to which it was possible to identify a mirror system,
first in the brains of macaques, then in those of humans. Through brain
imagining, an overlap in brain activations was revealed when people per-
form and perceive certain actions (cf. Stanfield and Zwaan 2001). Today,
there are several areas in which mirror neuron theory is being explored; these
include research on the relationship between mirror neurons and aesthetic
experience (cf. Gallese 2019), or those on the relationship between mirror
neurons and narrative fiction (Wojciehowski and Gallese 2011; Gallese and

* Cf. on this point the interesting experiments of Cooper and Shepard (1973) and Coo-
per (1975), analyzed by Bergen in his text (2012).
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Lakoft 2005), and finally, those concerning the relationship between our
mirror system and language understanding (Zwaan and Taylor 2006; Ra-
poso et al. 2009; Iacoboni 2008). A major challenge for mirror neuron the-
ory is precisely whether our mirror system is active not only in perception
but also in language understanding about actions or movements. In the last
twenty years, in particular, there have been numerous studies around the so-
called action-sentence compatibility effect (cf. Bergen 2012; Kaschak and
Borregine 2008; Glenberg et al. 2008; Tseng and Bergen 2005; Bergen and
Wheeler 2005). The result of these experiments was the following: “When
you read nouns, even merely to decide whether they’re words or not, you
evoke knowledge about how you physically interact with the things that the
nouns denote” (Bergen 2012, p. 85). For example, the role of affordances —
understood not so much as physical properties of an object, but as practical
opportunities that the environment offers to any organism capable of using
them (Gibson 1979; Turvey etal. 1981; Turvey 1992) — has also proved cen-
tral in the comprehension of sentences that refer to actions or objects that
can be manipulated: here too, the motor system corresponding to the actual
action is activated, in an almost automatic manner (Martin 2007; Raposo
et al. 2009). The notion of embodied simulation is also connected to the
notion of “motor resonance” (Zwaan and Taylor 2006) that concerns the
response, from a neural point of view, of a subject in reading or listening to
a narrative: “When we read a novel, our mirror neurons simulate the actions
described in the novel, as if we were doing those actions ourselves” (Iaco-
boni 2008, p. 94). Reading or listening to sentences that reproduce actions,
associated with the movement of specific parts of the body, activates the
corresponding areas of the brain as if that action or movement were actually
being performed (cf. Caracciolo and Kukkonen 2021).

Embodied simulation thus seems to assume a central role in many func-
tions related to the understanding of meaning (cf. Damasio et al. 1996;
2001; Glenberg et al. 2008; Meteyard et al. 2008). In particular, in the repre-
sentation of meaning, “embodied simulations do the work of representing
- they’re internal reflections of purported external scenes” (Bergen 2012, p.
244). More importantly, representation occurs through the subjective expe-
rience of learning:

We’re not mere mechanical thinking machines. We also have subjective expe-

riences [...]. The basic idea is that we have subjective experiences when we’re
actually perceiving or actually moving our bodies. Reusing our brain systems
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for perception and motor control during language understanding may perhaps
provide us with similar subjective experiences. (Bergen 2012, p. 244)

The process of embodied simulation performs its function, with respect
to cognition, always in relation to the experience of the individual, an ex-
perience that is constructed in interpersonal relationships, in a community
context. In order to understand how Embodied Simulation Theory can shed
light on a type of learning by exemplars, it is necessary to dwell on the role of
experience in the simulation and mental imagery process. This issue is very
broad and complex and would require further in-depth analysis; therefore,
on the one hand, I will restrict my attention to some experimental studies
aimed at showing how the individual’s experience affects simulation, and
on the other hand, I will make a brief reference to the Walton Theory of Fic-
tion, in order to reflect on the social dimension of our embodied imagery.

The first aspect to be emphasized is that different people “do not all sim-
ulate the same things or simulate them in the same way” (Bergen 2012, p.
151). Simulations vary according to the experiences and cognitive abilities of
individuals. In support of this thesis, Bergen (2012, ch. 7) presents studies
that show that people who are experts in a profession or sport understand
the language related to their field of experience differently than non-experts
(cf. Beilock et al. 2008); consequently, their embodied simulations will
also be somewhat different. For example, more experienced people, such as
hockey players, construct more visual details based on their previous train-
ing when understanding sentences relating to their activity compared to
novices. At the level of brain structures involved in motor simulation, it has
been shown that an expert activates brain areas responsible for controlling
well-learned action more, whereas non-experts tend to activate primary sen-
sory and motor areas more (cf. Bergen 2012, pp.156-157). In this sense, the
comprehension of language, together with the degree of accuracy in em-
bodied simulations can vary from person to person, as well as from group to
group, and this can cause communication problems, also in relation to the
use of the body, in different cultures. If we take the sentence “AY afternoon,
[ was waiting for my brother on the corner” as an example (Bergen 2012, p.
177), the same words can activate different embodied simulations, depend-
ing on the culture they belong to: “For instance, in China, when people
don’t want to stand, they often squat. They squat on the ground, they squat
on the sidewalk, and they sometimes even squat on benches, rather than
sitting on them” (Bergen 2012, p. 177-178). Such a way of using the body
may seem quite unusual or unheard of in Western culture, and if different
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peoples use their bodies differently, their understanding of the sentence just
mentioned will change, or rather will change the embodied simulation that
accompanies and makes such an understanding possible. The embodiment
and the very way we conceive of the body while waiting on a street corner, in
Chinese culture, will be profoundly different than in another culture, such
as American or Italian culture: “The embodied simulations we construct do
not follow a universal template; they are deeply permeated by not only our
individual experiences but the ones we gain as a result of being members of
a particular culture” (Bergen 2012, p. 181).

The impact of the cultural, social, and linguistic context on our embod-
ied simulations leads us to attribute an essential role to the social dimension
of our imagery. The work of mental imagery cannot be separated from the
concrete and tangible relationship with the people around us, guiding us in
the different learning processes. Kendall Walton’s theory of fiction, and in
particular his conception of games of make-believe (Walton 1990), devel-
op the idea that imaginative activity is a social practice, a “game” we play
together with others and through which we encounter others (cf. Huemer
2021). From Walton’s perspective, representationality is based on make-be-
lieve games, which do not only concern works of art in their various forms;
the activity of imagining make-believe scenarios is defined as an aspect that
pervades all of human existence (cf. Walton 1990, p. 23). The make-believe
game, which emerges from childhood, also persists into adulthood in in-
creasingly complex forms, becoming evident, especially in the attempt to
understand works of art, from paintings to films to plays, etc. Fictional
games take on an important cognitive value, responding to the human be-
ing’s deep need to understand the environment in which he or she lives. The
fact that engagement in fiction tends to be contagious, as is the case for ex-
ample in children’s games (cf. Walton 2015), allows us to consider fictional
works not simply as tools for looking inside ourselves but also as a means
of encountering concrete people (cf. Heumer 2021). Imagination becomes
a social practice in which individuals, through their contributions, shape
the cultural space in which the practice itself takes place, through a series of
not entirely explicit rules that allow different members of the community
to reflect on themselves and express who they are or who they would like to
be. In this sense, imagination has a considerable impact on the formation of
one’s identity. The fact, however, that the rules underlying this collaborative
game are not explicit points to the idea that they are rooted in our biolog-
ical constitution: in this sense, they become the conditions of possibility
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for comparison with others on a social level (with regard to these consider-
ations, see especially Huemer 2021).

Returning to the Kuhnian concept of the exemplar, I believe that the
studies presented in the Embodied Simulation Theory can partly clarify
how the perception of similarity, on which the work of the “normal” sci-
entist is based, may on the one hand be primitive and precede the appli-
cation of any explicit rules, but on the other hand, must be acquired and
educated. As has been pointed out, from an embodied point of view, the
acquisition of meanings occurs thanks to simulative mechanisms that in-
volve the body, through the activation of the perceptual and motor systems:
the understanding and use of a term implies the involvement of our body,
understood, however, not only in a biological sense, as an organism, but
also as a body in action, within a certain living space and in relation to other
bodies. Such a vision of embodied cognition, based on simulative mech-
anisms, implies the idea of knowledge always intertwined with the planes
of action and practice. And this is especially true in a field such as science,
where, at the technical-operational level, the activity of the mind is never
purely abstract (cf. especially Buzzoni 2008). Science is a practice that we
share with others, always in a certain community context, through which
the scientist is realized in the interpersonal relationship. Science cannot be
a private affair but develops in a public dimension that gives it value and
meaning. Learning by exemplars or concrete examples is possible through
this ineliminable relationship.

Kuhn, as has been pointed out, referring to the concept of the paradigm
as an exemplar, speaks of a perceptual system, based on certain neurological
mechanisms, that can be “reprogrammed”, depending on the educational
community context in which the scientist is formed. Through such a sys-
tem, the scientist can see similarities between different problems and realize
his or her vocation as a “normal scientist”. The presence of neurological
mechanisms, based on physical laws, allows Kuhn to define the perception
of similarity as something primitive, preceding any application of explic-
it rules. Recent studies on Embodied Simulation Theory can tell us more
about such neurological mechanisms, showing the link between perception
and action, on the basis of a cognitive activity that is always embodied. The
capacity to perceive similarities can be considered as something primitive
and innate because it is connected to a series of almost automatic simula-
tion mechanisms that involve our entire organism and precede any prop-
ositional attitude. This, however, is not enough. Just as Kuhn, on the one
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hand, recognizes that this skill must, at the same time, be learned through
the safe guidance of experts, so have the studies on Embodied Simulation
shown that not everyone simulates the same things in the same way, but the
educational experience assumes a central role in the process of embodied
simulation. Thus, even the Kuhnian idea that similarity perception must
be learned can be exemplified through reference to Embodied Cognition,
and, in particular, the aforementioned theory of mirror neurons. The over-
lap in brain activations, when people perform, imagine, understand, and
perceive certain actions, is based, as is well known, on the activation of a
mirror system through which awareness of my body passes through the re-
lationship with the body of the other. Each meaning is “constructed” in
the interweaving of one’s individual experience and the community context
that gives each person a role. Therefore, in line with what Kuhn himself
states, the ability to see similarities can be learned and educated through the
guidance of experienced teachers, thanks to whom science students will be
introduced to the community, making scientific language and practice their
own.

The ineluctable relationship between perception and action, between
mind and body, highlighted by the results of Embodied Cognition, can
exemplify the apparent Kuhnian contradiction between an innate and at
the same time learned, perceptive ability. Knowing by exemplars or concrete
examples becomes, from an embodied perspective, the only authentic way
of learning: the human organism’s own primitive ability to perceive simi-
larities is based, like any perception, on the automatic and equally primi-
tive link with the motor system and thus with action. In turn, the link with
the plane of action implies the relationship with the context in which my
body moves and through which the construction and sharing of meanings
can take place. Science, like any other human attempt to understand reality,
takes on the character of a human practice, in which my every choice or
decision affects the work of all the others, in a collaborative relationship,
nourished yes by the education and training acquired, but also, and this we
cannot forget, by the cognitive vocation of every human being.

Conclusion

The analysis of the Kuhnian argumentation around the concept of ex-
emplar has revealed certain ambiguities concerning a type of learning based
on concrete examples. In the Postscript-1969 and in The Essential Tension,
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there is, in fact, talk of knowledge that is logically and psychologically prior
to the application of explicit laws or rules. In the phase of “normal science”,
the work of the scientist cannot take place except by reference to paradigms,
understood first and foremost as solutions to concrete problems. Without
reference to such solutions, there can be no science, because the scientists,
like the science students, would have no reference points on which to set
and build their work. Tools, techniques, and values acquire meaning only in
reference to shared practical applications. Underlying learning by examples
is a perception of similarity, which Kuhn defines as primitive — because it
precedes all rules and depends on a series of neurocerebral processes — but
also as learned because it is made possible by experience and education re-
ceived within a community context.

In the second part of this paper, this dual and rather problematic aspect
of the perceptual ability described by Kuhn was taken up, but from the
perspective of some recent theories on Embodied Cognition. In particular,
reference was made to the Embodied Simulation Theory, in the construc-
tion of meanings. The Kuhnian idea of “normal science” as the solution of
puzzles, thanks to similarity judgments, can be clarified by thinking about
the simulative mechanisms that our embodied mind enacts, not only in the
perception of actions or moving objects but also in the comprehension of
words and sentences. From an embodied perspective, perception, like lan-
guage comprehension, involves processes of visualization or mental imagery
through which a series of simulations involving our whole body are enacted.
Perception, cognition, and action are interconnected. This is why cognitive
work cannot be separated from the dimension of the body — understood
as an organism — but also as a body acting in a certain space, recognizing
itself through interpersonal relationships. Such a vision of cognition is fully
aligned with the image of science, in which the work of each is coordinated
and constructed in recognition of the work of all others. But above all, the
reference to simulative mechanisms through which we learn reality, allows
us to return to the perception of similarity, at the basis of learning by ex-
emplars, showing how all perception is primitive because it is connected to
certain neurocerebral mechanisms, underlying the activity of an ever-em-
bodied mind, which can, however, exercise its cognitive powers, always and
only through the experience acquired in exchanges and interpersonal rela-
tionships, within a certain culture.
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