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Abstract Grounded and embodied theories of cognition faeepttoblem of a consistent
account of abstract concepts: if cognition is gdmd in the brain modal systems and
consists in modal simulations, where are abstm@utepts from? After discussing some fully
modal embodied theories of abstract concepts armd pluralistic approaches involving
modal and amodal representational systems, we pvdisent a way to account for
abstractness without involving amodal formats: Werds as Tools theory. Combining
embodied and extended approaches, the WAT theddg lwat embodied experience is not
enclosed inside the boundaries of our body; wordsnzodal entities (they are perceivable
and activate multimodal situations related to thmieaning) and they also are social
instruments to perform actions of selection andigimag; abstract words are grouping tools
whose related sensorimotor experiences are soblarand dissimilar among them that
linguistic information provides us with a necesssupport to bind them together in the same
category. Social and linguistic (embodied) expeargers crucial for building the meaning of
words, particularly of abstract ones.

Keywords: abstract-concrete, grounded cognition, embodintrepesentational pluralism,
extended mind

0. Introduction: Embodiment, empiricism and the problem of abstract concepts
Grounded and embodied theories of cognition candosidered as a contemporary
version of modern philosophical empiricism, withe thifference that not only do
they propose theoretical accounts of concepts,alsd they inspire experimental
research in cognitive science and neuroscienc&lMgeCHERY 2007).

According to the traditional cognitivist theoriespresentations of knowledge in
cognition are structures of amodal data process#gpiendently from modal systems
in the brain; conversely, grounded and embodiecaif@ E) theories of cognition
state that specific contexts, the body and siraulatin the modal systems in the
brain ground cognitive representations (for a meyisee PECHER 2011 or
BARSALOU 2008).

Although there are many differences between speeinbodied theories, we can
consider two main claimsisually shared by them (see MACHERY 2007 for a
complete review):

1 Importantly, Machery points out that “neo-empirisisdiffer from traditional empiricists such as
Berkeley, Hume, or Russell, in that they are naessarily committed to anti-nativism.
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1) The knowledge stored in a concept is encodedsaveral perceptual
representational systefnd his claim is in contrast with amodal theoriexohcepts,
that assume the existence, besides our percempedsentational systems, of a
distinct representational system, usually thoughtas being languagelike. For
example, for amodal theorists, a concept like D@Godes some perceptual as well
as some non-perceptual information about dogs umigue, distinct and linguistic
representational system. Proponents of embodindenty the existence of this
distinct representational system. According to edndxb theories of concepts, our
concept of dog encodes some visual informationvrsi@n-specific representational
system, some auditory information in a differentiian-specific representational
system, and so forth. The perceptual informatioauallogs that is stored in our
concept of dog is a subset of the perceptual inddion about dogs that is processed
by our perceptual systems.

2) Conceptual processing (categorization, inductideduction, analogy-making,
planning, linguistic comprehension, etc.) involvessentially reenacting some
perceptual states and manipulating them; the degngrocesses that underlie our
higher cognition involve our senses, that is sormhdahe processes involved in
perceptual information processing.

One of the most influential grounded theories igsBBu’'s Perceptual Symbol
Systems theory (PSS). In his view, once a percégtate arises, a subset of it is
extracted via selective attention and stored peemidy in long-term memory. On
later retrievals, this perceptual memory can furctsymbolically, standing for
referents in the world, and entering into symbolnipalation; thus, retrieving a
concept from long-term memory consists in produ@ngerceptual state; when we
reason, we manipulate this perceptual state. Fample, when we reason about
dogs, we simulate seeing, hearing, smelling a dogy] we manipulate these
perceptual representations. The production of ptued states is callesimulationor
re-enactment

Therefore, in the G and E view there is circuldatienship between perception,
action and cognition; consistently word meanings grounded in perceptual and
motor systems.

These theories, though, share with philosophicglisasm a fundamental problem:
the need of a consistent account of abstract cosicéys clearly pointed out in
BARSALOU (2008), if cognition is grounded in theabr modal systems and
consists in modal simulations, where are abst@utepts from?

1. Embodied theories of abstract concepts

Within the embodied framework, several explanatioihabstract concepts have been
proposed. These theories differ for the degreenpbrtance they attribute to the role
of sensorimotor representations; as noticed in PEHECH2011) they differently
answer to the “necessity and sufficiency questi@@e PECHER 2011: 224) about
whether sensorimotor representations are necessathpr sufficient for cognitive
processing. In the following section we will figstesent some fully modal embodied
theories of abstract concepts (8 1.1 — 1.3); wé thén discuss a more moderate
pluralistic approach involving both modal and ama@presentational systemseg

2 Admittedly, there are a few researchers in G Bncbgnition who do not emphasise perceptual
aspects of representations or completely rejechdtien of representation itself.
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§ 1.4 — 1.5); finally we will present a way to recde modality and the pluralism of
representations proposing a social extension fdrogliment §ee§ 2).

1.1 The metaphor theory

Some of the first theories to champion groundecditmy in modern times arose in
cognitive linguistics. Researchers (LAKOFF & JOHN$Q980; LAKOFF 1987)
proposed the idea that human thought is fundamgntedtaphorical, according to
this view, we can understand a conceptual domaitapherically in terms of
another, namely we map the structure of an origimain A {ehicle e.g. boiling
pot) onto a target domain Bopic, e.g. anger) and thus obtain a re-organisation of
the topic representation. The conceptual mappindgadsed on cross-categorial
correspondences, which can be ontological (i.eitiemitof B systematically
correspond to entities of A) and epistemic (i.eolledge about A is projected on
knowledge about B): for example, we can understane in the terms of a journey
of two travellers (the lovers) encountering obstaclthe difficulties in their
relationship) on their way to reach common destmat (their shared existential
goals).

It is important to note that proponents of the mbta theory claim that people do
not just speak metaphorically, but think metapraly¢ more so, they speak
metaphorically because they think metaphoricallynglistic expressions of
metaphors are only an epiphenomenon that occursgsitte the primary
phenomenon of conceptualisation.

Conceptual metaphors are described by LAKOFF (1386)eing a) systematic:
there is a fixed correspondence between entitidssémictures of the two domains
involved; b) unconscious: the subject does notrobthhem; c¢) generalisable: we can
understand new extensions of a metaphor in termthefsame cross-conceptual
correspondences; d) productive: we can create mgwistic metaphors on the basis
of the already existing unique conceptual metapbay., poetic metaphors; e)
conventionalised in natural languages.

This theory accounts for abstract concepts refgriio the same process just
described: we use concrete concepts as vehiclssucture abstract topics through
metaphorical mapping; the representation of theiclehis necessary to fully
understand the topic. Since the concrete vehigfs to sensorimotor experiences,
the sensorimotor system can be used to repressinaetconcepts.

LAKOFF & JOHNSON (1980) proposed that humans hawetaof basic concepts
called image schemashat are central to their experience and provideaaic
structure to both concrete and abstract conceptagé schemas are analogue
representations of sensorimotor experiences, dendig they are grounded.
Nevertheless they are mambstractthan proper modal sensorimotor representations
because they lack the perceptual detail of senstoimepresentations. For example,
theup-downimage schema refers to spatial experiences atabty, that are visual,
tactile and/or motoric.

Such schemas are involved in the metaphorical mappf the concrete vehicles
onto the abstract topics, therefore abstract cdacepe partially represented by
image schemas; because image schemas in turn avedgd in sensorimotor
experience, it follows that abstract concepts #imately grounded in sensorimotor
experiences as well. It is important to note thas tis a two-step grounding
operation.
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As pointed out in PECHER et al. (2011), a big aadle for the metaphor theory is
clarifying the process of mapping image schemase ahstract concepts. One of the
main problems is that what is meant by the phfasage schema” is not well
specified and it has been used to mean differengsh However, most researchers
agree on considering image schemas as reflectingnomalities between distinct
experiences in different domains. Notwithstandiifgthe metaphor helps us in
establishing similarities between two conceptsh tineage schemas are not sufficient
in order to fully understand abstract concepts bseathey cannot capture
differences: for example, if thgp-downschema can be mapped on several concepts
like power, divinity andvalence then we need further features to distinguishehes
concepts, features that might be provided by autthli situational representations.
Evidence in favour of this view is confined to siffiecdomains and it is difficult to
imagine how far a mechanism based on metaphoriagpimg can be extended and
used in a predictive way.

1.2 The motor theory

This view is more radically action based. The adegm is that action schemas play
an important role in representing concepts; indesdce the main function of
cognition is to support our interactions with thevieonment (GLENBERG 1997),
action should be central to cognitive representati&vidence in favour of this view
is mainly based on the Action-sentence Compatyilifect (ACE, see GLENBERG
& KASCHAK, 2002): people react to a sentence fastken they perform a motor
action that matches the action described by thtesee, e.g., participants are faster
to verify sentences such &®u gave Andy the pizzsy making a hand movement
away from themselves than by making a hand movenmmards themselves;
conversely, they are faster to verify sentence$ sisAndy gave you the pizdzy
making a hand movement towards than away from tbkms. This supports the
existence of a relation between representatioraatidn.

According to this view, also during comprehensidnabstract words the motor
system is recruited. GLENBERG et al. (2008) shotied abstract transfer sentences
activate motor information exactly as their conerebmologues, exhibiting similar
ACEs. Sentences such hi& told you the story/You told Liz the stdacilitated
responses towards or away from oneself respectivelgn though the described
situation does not involve any hand movements. dhesults indicate that both
concrete and abstract transfer events are repessbgtsimulating concrete transfer,
and suggest that the ACE is elicited by a competifor resources by the motor
planning associated with the action and the langyagcessing associated with the
sentence.

As noticed in DOVE (2011), the action schema thefages some of the same
challenges as the metaphor theory, for instanceptbblem of how differences
between various concepts constructed on the satio& achema are represented.

1.3 The situated simulation theory

BARSALOU (2003) integrated PSS theory with situatadnition, proposing that

simulations typically contextualise the categotiest they represent in background
situations, which include objects, agents, actiemsnts, and mental states.

In a series of studies, Schwanenflugel et al. destnated the role of situations in
conceptual representation. The core claim of tlentext availability theory
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(SCHWANENFLUGEL 19913is that in order to understand a word (or a semfenc
we need to represent a context where those worde heeaning; accordingly,
meanings for both concrete and abstract words @esaed by associating the word
with a network of relevant prior knowledge, the wxt. The main difference
between the two types of words would be that itmiere difficult to find an
appropriate context for abstract than for concmeteds; namely, abstract words
would depend on a looser set of semantic assoegtiompared to concrete words.
The advantage in comprehension and recall showeohygrete over abstract words
would depend on the easier access of related domfemnformation. Therefore,
providing abstract and concrete words with an dygusipportive context would
result in equivalent comprehension and recall.

According to BARSALOU & WIEMER-HASTINGS (2005), whoefer to
“situations” rather than “contexts”, the findings@chwanenflugel et al. demonstrate
two points about the processing of words. Firsg theanings of words are not
established in isolation, but words are typicalhderstood and represented against
background situations; when a situation is not lalsée, a concept is difficult to
process. For example, «Understanding what CHAIRnwmealies not only on the
physical properties of the object, but also ongbtings in which it is found (e.g.,
classrooms) and the activities performed in theny.(eattending lectures).
Knowledge of chairs is inadequate if one does muivwk how they are used in
relevant situations» (BARSALOU & WIEMER-HASTINGS @8: 131). Second,
retrieving situations for abstract concepts seemset more difficult than retrieving
situations for concrete concepts.

They propose that both concrete and abstract ctaeplve situated simulations,
but where concrete and abstract concepts differ their focus within background
situations: for concrete concepts attention focuseshe respective objects against
their background situations, whereas abstract giscdocus on event and
introspective properties.

Finally, because the content of abstract conceptgrounded in situations, this
content can be simulated by sensorimotor systems.

However, the body of evidence cited in supporthef situated simulation proposal is
admittedly quite thin and, more importantly, it l@rd to imagine how far the
evidence can be extended beyond specific domains.

1.4 TheDual CoreTheory

Paivio’s dual code theory (DCT, e.g., PAIVIO 19%5sumes the existence of two
different representational systems: a verbal systepresents the structural and
functional properties of language, a nonverbal esystepresents the nonlinguistic
world. Their representational units are calledogensand imagens respectively,
and are said to be modality-specifiserceptual-motor analogues. More complex
units are formed from smaller ones, hierarchicaliylinearly; it is a componential
approach where components are concrete, modakiy{gp analogues rather than
abstract amodal features

3 Unlike the situated simulation theory, the contaxailability theory proposes the existence of a

single amodal semantic system encoding the meanfibgth abstract and concrete words.

4 Representational units are modality-specific hat tdifferent representations correspond to the

different modalities (visual, auditory, hactic)et¢ the events experienced by the subject.

5 At the time of Paivio’s first proposal of DCT,ettdominant position was that the language of

thought is unimodal and abstract, classically vigves internalized words and sentences, and as
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In this view, although the two systems are funalbnindependent (each one can be
active without the other or both can be activeanafiel), units are interconnected so
to allow the spread of activity from one unit ttvets within or between systems; the
so calledreferential interconnectionsink imagens and logogens (one to many in
both directions) so that nonverbal information c@nnamed or, vice versa, names
can evoke nonverbal experiences.

According to the DCT, «word concreteness reflebes directness of connections
from a logogen to a related imagen» (PAIVIO 1986),4n other words while
logogens of concrete words activate directly thagens of the referent objects,
logogens of abstract words firstly activate theolggns of other words they are
associated with and eventually evoke images, hudtihtive images rather than the
image of the referent object, e.gekgion might activatechurchfirst as a verbal
associate and then as an image of a churitheh).( All words engage associated
verbal codes, but concrete words activate imageebasde to a greater degree than
abstract words do, resulting in a concrete wor@@ssing advantage.

The representational difference of concrete andratiswords follows from a
different acquisition process: «whereas object rsaare learned in relation to the
objects themselves, the learning of abstract walelsends on prior learning of
concrete words and thus on intraverbal associabwexts» ipid).

As already mentioned, DCT explains why performanamemory tasks is better for
concrete than for abstract wordcreteness effgctconcrete words activate both
verbal and nonverbal representations, whereas agbstvords activate only (or
mainly) verbal representations. Therefore, moreiendl cues can be used for
concrete than abstract words.

DCT has been recently resumed in several studidSDBR et al. (2005), for
example, put to test the prediction that differealthough overlapping, neural
mechanisms underlie the processing of concrete abgiract concepts. They
examined the effects of word imageability and cetemess using event-related
functional magnetic resonance imaging, while pgudiots identified concrete and
abstract words. The results showed a bilateral otwf association and posterior
multimodal cortices activated during processingaicrete concepts, and a strongly
left-lateralized network activated during procegsof abstract nouns. These results
provide evidence for a DCT model of concrete arstrabt concepts.

1.5 Embodied and dis-embodied theory

DOVE (2011) proposes a hybrid theory of conceptasgntations which can be seen
as an attempt to interpret Paivio’s DCT within anbedied perspective (see also
DOVE 2009). On the one hand, Dove partially agreitls the embodied accounts of
cognition as based on our bodily interactions villle world and embraces the
perceptual symbol system of conceptual representadin the other hand, he argues
that sensorimotor simulations are not sufficienbrder to thoroughly explain our
acquisition of abstract concepts, and thus a pl(atleast dual) code is required
involving some kind of “ungrounded” representation.

There is general agreement about the existence nofagymmetry between
representation of concrete and abstract conceppide woncrete concepts generally
depend on both linguistic and non-linguistic petaap symbols, abstract concepts

amodal propositional structures and rule-govermednputational) processes. His insistence in favour
of modality makes Paivio a predecessor of conteamqgambodied theories.
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tend to rely primarily on linguistic perceptual dyafs. In Dove’s view, concepts are
encoded in at least two types of representationmbodied sensorimotor
representations of our interactions with the world, perceptual symbols, and dis-
embodied sensorimotor representations. Accordin@due, «A mental symbol is
dis-embodied if 1) it is embodied but 2) this embaeht is arbitrarily related to its
semantic content» (DOVE 2011: 2); that is to sag:einbodied representations are
dynamic and multimodal and rely on sensorimotoruations just as embodied ones
do, but in contrast they do not inherit semantintent from this embodiment. The
symbolic structure of natural languages seems tavdle suited as a form of dis-
embodied cognition: whereas embodied perceptuabsigrare causally connected
with the objects and events they represent, Dowguesr that there is no
extralinguistic reason to connect a certain wora tertain object or category. The
semantic content of dis-embodied linguistic symbetald then derive from their
relations with other linguistic representations.this view, «language is an amodal
symbol system built on an embodied substrate» (DQE1: 8), namely the
sensorimotor simulation of language processity keeping with CLARK (2008),
the dis-embodied theory claims that, thanks to uistic arbitrariness, natural
language provides us with a system of representdtiat enhances our cognitive
abilities, in particular it allows us to generaliseyond the information coming in
specific modalities and thus plays the integratiole traditionally associated with
amodal symbols in order to explain abstraction.nalit a dis-embodied system of
representation, i.e. language, we couldn’t builsti@zt concepts.

A first objection to the dis-embodied theory comsethe necessity to turn to an
amodal (even though partially grounded) symbolesysin order to account for the
computational property of language; as argued inRBALOU (1999), PS can
implement all the computational functions that aaloglymbols were traditionally
assumed to have: «through the construct of simd®&S implements the standard
symbolic functions of type-token binding, inferengeoductivity, recursion, and
propositions. This approach retains the symbolicfionality of traditional theories
but implements it differently, using simulation adghamic systems» (BARSALOU
2008: 622).

Furthermore, in Dove’s account the difference betwthe two types of coding lies
in the link between representations and their séimaontent (in the most likely
interpretation, the experience they represent). -lNguistic sensorimotor
representations are linked to the experiences itenesent by a causal relation (see
DOVE 2011: 2): experiences previously caused thepeesentations, so that we can
later use the same representations to refer toriexyges. Conversely, linguistic
sensorimotor representations are said to lack asatagonnection with the
experiences they represent and thus to be arbitridinyrespect to these experiences,
because the experiences which previously cause firguistic representations are
experiences of words, not of situations. In thisosel case, the assumed missing
causal link to the represented experience is redldy a linguistic mediation: the
semantic content is provided to the linguistic esgntation by the linguistic
association network to which it belongs.

6 It is essential to note that Dove’s account diffsom Paivio’'s DCT first because Dove considers
perceptual symbols and not images to be the badis; second, according to DCT the basic elements
of linguistic representations (logogens) differsnature from the basic elements of nonlinguistic
representations, whereas Dove claims that all quneé representations consist of perceptual
symbols; linguistic representations are distingedslirom nonlinguistic ones because they are an
internalisation of en external symbol system.
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However, this account presents two problems. Fkirstl does not explain how
linguistic representations ultimately gain theimsatic content; assuming a chain or
a network of linguistic connections only moves tpwblem one step further,
resulting in an infinite regress unless at somgestinguistic representations are
anchored to some kind of situation. Secondly, ther@ possibility to find a causal
relation between a linguistic sensorimotor represt@n and the world experience it
refers to: a person can learn a word because s@says it to her in the presence of
the referred object or situation, so that she stdkre the sensorimotor representation
of the word together with the other sensorimotqreass of the situation; therefore,
she will have a sensorimotor representation, wimchudes linguistic information,
that has been caused by the referred experiencdind/e¢hat Dove is missing the
fact that words are part of our experience of $ibug, and not just signs belonging
to the abstract system of thengue Also, Dove might be confusing two levels of
analysis: the relation word-meaning and the ratabetween our mental linguistic
representations and the represented experiencebe Ifirst is certainly arbitrary
(unmotivated), the second is hardly so. Therefohe, difference between pre-
linguistic mental representational systems anduistgc ones does not lie in the fact
that the second is arbitrary whereas the firstaissal, because they are both causal;
the relevant distinction here is between naturajjleages, where the link word-object
is arbitrary, and pre-linguistic communication gyss, where the link sign-object is
somehow motivated (on the symbol grounding probksa HARNAD 1990). As
MACHERY (2007) points out, it is «inadequate to tast amodal and perceptual
representations by means of the contrast betweeguistic and analogical
representations» (MACHERY 2007: 23).

An interesting proposal that might avoid some diijgs moved to Dove’s dis-
embodied theory comes from the Words as Tools Yh@dAT, Borghi & Cimatti,
2009). WAT’s proponents agree with Dove that spsgki natural language makes a
difference in cognition, and also that a pluralisfirepresentations is needed if we
want to reach a thorough account of human cognitiowever, they believe that it is
not necessary to resort to amodal symbols in otdeexplain our ability of
constructing abstract concepts. Like Dove, WAT tlieproposes that conceptual
processing uses multiple representations (senstwiraad linguistic), but differently
from Dove, it considers representations to be altlah This step is allowed if we
think of words as part of our experience, moresexeriences themselves.

2. WAT: extending embodiment beyond the boundaries of the body

BORGHI & CIMATTI (2009) propose a social extensiohthe embodied cognition
to solve the problem of abstract words acquisiéiod representation; they argue that
«the social and linguistic experience is crucial bailding the meaning of words,
particularly of abstract ones» (BORGHI & CIMATTIQ9: 3).

The proponents of WAT believe that the discoverymofror neurons has greatly
contributed in highlighting the social aspects oinglistic experience.
Neurophysiological and brain imaging studies sugghs existence of a link
between the canonical and mirror neuron systemgaleith language processing:
canonical neurons, which are active during the ofagi®n of objects and are the
neural basis of the possible actions that can bdonpeed with that object
(affordance¥ would take part in noun processing; mirror n@gtovhich are active
during the observation of other individuals intéirag with objects, would be
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involved in verb processing. The two neural systewosild be triggered not only
during action and object observations, but alsinguanguage comprehension.
However, understanding a word also requires a kegjgerience and even though
motor resonance may be part of the neural substratanguage comprehension, the
mirror neuron theory should be complemented witlepage investigation of the
influence that conventional aspects of language Imaag on cognition.

Since the proponents of WAT theory believe thatcepts are always influenced to
some extent by language, they do not talk of abisaad concrete concepts, but of
meanings of abstract words (MAWS) and concrete si¢kiCWSs), where meanings
are defined as mental representations mediatedngyage.

From an embodied point of view, words are modalitiest because they are
perceivable and activate a variety of multimodalaions related to their meaning.
In addition, WAT considers words to be embodied decause they are tools that
allow us to modify the state of the world: naming @bject entails selecting and
emphasising certain features; labels help us ch#mgdocus of attention (on this
topic, see also CLARK 2008). Considering wordsragruments to perform actions
of selection and grouping allows WAT proponentsréformulate the difference
between abstract and concrete words: sensorimafmriences related to abstract
words are so variable and divergent that the listguilabel provides us with a
necessary support to bind them together; converssnsorimotor experiences
related to concrete words do not necessarily neediriguistic support because they
are sufficiently perceptually similar to “stay talger”. The ability of pre-linguistic
children to form pre-linguistic categories only tive basis of perceptual similarity
provides an evidence for this account.

2.1 Consequences
Two consequences follow from this view:

a. A different way of acquisition for MAWs and MCWSs:
Acquiring a word is learning the association betwvd#éferent kinds of experiences;
when we learn concrete words, we associate a nies ta a category which was
previously formed on the basis of sensorimotor @epee; this new association
changes the category because the label is conneectedetwork of other labels and
its meaning is part of a network of differences wehthe value of each term depends
on the value of the other terms in the whole syst&atordingly, the concept of a
non-linguistic animal is different from the meaniafja linguistic organism. In the
case of MCWs, acquisition starts with non-linguisensorimotor experiences.
The opposite mechanism underlies abstract wordgigitign: (embodied) linguistic
experience helps us to collect a variety of bodiigtes which are categorised only
once they are named.
Summarising, both MAWs and MCWs are grounded inssgmotor experiences,
both are tools to perform actions and modify thatest of the world; however,
embodied linguistic information is more crucialadoquire MAWs than MCWs. The
role that social context plays in acquisition iffetient: we rely more on language to
understand MAWSs, whereas we rely more on individigdsorimotor experience to
understand MCWs.

b. An asymmetry in cross-linguistic variability:
Word use varies depending on language and cub@eguse each language has got
its own semantic network; different semantic systean overlap, but they also have
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idiosyncratic aspects. Language influences our whyforming categories (and
therefore meanings), but since for MAWSs linguistibormation is determinant for
the formation of the category, MAWSs will be moreriahle cross-linguistically;
instead, as for MCWs world structures provide mooastraints to how categories
are forrged, the impact of linguistic differencedlWwe less strong than in abstract
domains.

2.2 Possible objections and further considerations

An objection that can be moved to the WAT theorythat words commonly
considered as concrete can be learned by lingiegptanation without having any
experience of sensorimotor situations to whichwioed applies, e.g. “elm”. A reply
to this objection could be that if the descriptised contains words that are concrete
(in the WAT’s meaning of concrete), then they walttivate more sensorimotor
information and therefore the word will be reprdsdnas more concrete; if the
description is more abstract (e.g., functionalatiehal, etc.) the new word will be
represented as more abstract because the compwmeds will activate more
linguistic information. A question arises, thoughout whether it is possible to give
an “abstract” description of an object to someot® Wwas never experienced it and
then to expect them to recognise an exemplar dfabgct when they meet one. If
someone does not have any sensorimotor informationy can they possibly
recognise an object from its appearance?

Importantly, according to the WAT theory there i8 definite boundary between
purely concrete words and purely abstract onesdiimension of concreteness and
abstractness has to be seen as a continuum: atdamwe find words that group
together extremely perceptually similar (experienteat we might classify together
even without the guide of language), at the othet #here are words that group
experiences so perceptually diverse that it isiadiff (or impossible) to associate
without language. In the middle, there are interaied cases where perceptual
similarity among experiences decreases as lingusstplanation becomes more
determinant.

Now, which sensorimotor experiences are as simdar possible? Repeated
sensorimotor experiences of the same single ofgegt the same table or the same
person), being extremely similar and minimally aafte from a sensorimotor point
of view, form the most concrete categories (i.easseémotor information is of the
utmost importance). Linguistic expressions linkedhat object (e.g. “John Smith”

7 A theory very close to WAT is Barsalou’s Languagel Situated Simulation theory (LASS, see
BARSALOU 2008). Like WAT, the Lass theory statesttimultiple systems represent knowledge:
linguistic forms and situated simulations both pdasole in conceptual processing; in this view, whe
a word is processed in a conceptual task, it fadivates other linguistic forms, such as word
associates, because representations of linguistiosf are more similar to presented words than are
simulations of their referents. More slowly, therdi@activates a situated simulation to represent its
meaning in neural systems for perception, actiod,raental states.

The difference between WAT and the Lass theorkas proponents of the latter state that simulations
represent deep conceptual information, whereasuikitig representations are more superficial;
although language plays a role in conceptualisatexperience is more central and meaning is
primarily represented in simulations. Conversely WAT's view sensorimotor linguistic and non-
linguistic experiences do not have a differentustaand do not differ in depth; during language
comprehension a combination of both experiencestisated and their weight might vary depending
on the task and on the kind of word (i.e. linguaistiformation is more important for MAWSs than for
MCWs, because it is more crucial for their acqiosit.
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or “this table”) would then be the expressions the¢ represented in the most
concrete way. Those expressions are singular temamely expressions that
distinguish a single individual from others rathiban “putting together” different
exemplars as common nouns do (even though on tjate@ level they both keep
together several sensorimotor experiences).

This is not an attempt to completely overlap tw@agitions, the abstract-concrete
and the generic-specific, on the basis of the aitenof a linguistic terfh however,
generally speaking, there is a connection betwésiract and generic on one side
and concrete and specific on the other: specifinde(e.g., “dog”) are likely to be
represented as more concrete than generic tergs ‘@imal”) because referents of
the former allow more similar sensorimotor expec&snthan referents of the lafter
However, it is not the minimal extension in itsdfdetermine the concreteness of a
category, but the similarity between the subjesgasorimotor experiences allowed
by an object. There could exist a term referringity two objects (and then rather
specific), but nonetheless these objects coulddrg different on the sensorimotor
side and, therefore, could not allow the formatiba sensorimotor category.

It follows that in order to distinguish between coete and abstract categories, it
does not matter what the “folk grammar” means bg thaditional distinction
between abstract and concrete words, nor doestieneaterm’s extension in itself;
what matters is the way a subject experiences ithais or object exemplars, which
is in turn constrained by the experiences allowedhle referent of that term and its
properties (a table allows sufficiently similar senmotor experiences, whereas
situations of freedom allow more idiosyncratic agpdo enter in the representation
of the MAW FREEDOM).

2.3 Evidence

The study of BORGHI et al. (2011) tested some aspacahe WAT theory. In order
to simulate concrete and abstract words acquisitgarticipants were asked to
manipulate images of novel objects or observe aumrof objects interacting
according to novel invented relations; participantse then given labels and some
received a short description for each type of newtye during the following test
phases, some participants could respond to theréaglest pushing a button, some
others using a microphone. Results showed a <igmifi advantage of the
microphone on the keyboard for abstract words,jqadarly in participants who had
been given both the label and the description. dapkng with the WAT theory,
because of the different acquisition modality, cete words activated manual motor
information, while abstract words activated phoniicalatory information. Labels
improved the performances with abstract categoaed,generally made it easier to
handle concrete categories.

8 By extension of a term we mean the number ofviddals falling under that label.

9 Some traditional semanticists (see ULLMANN 1970psider the distinction between abstract and
concrete words as nearly totally independent frbendistinction between generic and specific words,
because in their view a generic word like “animafthough more generic than “dachshund”, is
equally concrete in that it can be used to refea tperceivable object. For Ullmann, the generic-
specific opposition relies on a classification @&fms in a hierarchical tree-like structure depegain
semantic features distribution: the more denseaiufres intensions are, the less populated extensio
will be. Terms with wide extensions are also thesmgeneric. The distinction abstract-concrete,
instead, is based on the perceivability of theresfeof a term. Given the different assumptions of
WAT proponents, in their view the two typologiesalissed above are not so dramatically separated.
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Further evidence supporting the WAT theory is exgéérom a study by GRANITO
et al. (in preparation). Families of novel objeatsd novel relations, respectively
standing for concrete and abstract words’ referemése created using Lego bricks;
participants had to manipulate exemplars of objactd relations, then they were
given labels and descriptions for each family. &éintly from the study mentioned
above, objects and relations were real world 3Dens (not images on the screen)
and the acquisition procedure was the same foraddsind concrete categories (it
included manipulation and linguistic training footh). Nevertheless, in line with
some of the consequences of the WAT theory, amrddge of the button on the
microphone is expected to emerge for concrete dabein the test phase, because an
object family is made of exemplars which are vesycpptually similar among them
and therefore they allow the representation of dtagegory on the basis of
sensorimotor non-linguistic information; vice veraa advantage of the microphone
on the button is expected for abstract words, gitenhigh perceptual variability
among exemplars of a relation and the consequetgrndimant role played by
linguistic information in the subject representataf the category.

Conclusions

The social extension defended by WAT proponentamseeecessary to many
researchers in order to reintroduce the social e@utural level which had been
deliberately and programmatically kept out of tlogestific enterprise by pioneer
cognitive scientists for methodological reasonse (S8ARDNER 1987 for a
reconstruction). As pointed out in FUSAROLI & PAOCCI (in press), the
founders of cognitive science shared the ideafetal representations had to be
analysed separately from the biological/neuralllemeone side, and the sociological
and cultural level on the other; nevertheless, thiglynot claim that cognition is
entirely independent from biological/neural andialdcultural processes and their
choice to de-emphasise those elements was a méh@dotogical limitation. With
the “embodiment revolution” the theory of mind HBeen embodied in a body-brain
system, reintroducing biological-neural variablestoi cognitive science
investigation; one further step is now requiredvé want to reach an exhaustive
account of cognition: we need to re-integrate th&ersubjective and cultural
dimension as constitutive of cognition, in line hvihe recent extended/distributed
approaches of mind (for a review, see KIVERSTEINCRARK 2009). According to
CIMATTI (2002), those who claim to naturalise humamd without considering
the socio-cultural horizon have in fact an antianalistic approach, because they are
missing the very biological specificity oHomo Sapiens «If | want to
naturalistically understand human mind, | must delve into its emvirent, that is the
environment of language and of all those practicsgparable from language, that is
cultural practices» (CIMATTI 2002: 18, translationne).

In keeping with these views, the WAT theory conssdsocial experience as
foundational of cognition and stresses the impdctanguage on our cognitive
abilities; it shares with extended theories of ¢ogn the idea of words as an
«external artefact whose current adaptive valymarsially constituted by its role in
re-shaping the kinds of computational space thab@logical brains must negotiate
in order to solve certain types of problems» (CLAR®O8: 2). In order to mitigate
the uneasiness of embodied theories in explainosgract concepts’ acquisition and
representation, WAT proponents consider it necgssarextend the notion of

95



RIFL (2012) 5: 84-98 (Azione, percezione e linguayg
DOI 10.4396/20120307

embodiment combining embodied and extended appesatiolding that embodied
experience is not enclosed inside the boundariesiobody.
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