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University of Memphis, USA, and University of Wollongong, Australia • s.gallagher/at/memphis.edu

> abstract • The articles in this special issue cover a lot of ground, from very specific scientific questions about the na-
ture of movement and development, to very large questions about ontological framing. My comments here are meant 
to highlight some important issues found in these articles and to offer some clarifications.

a balanced view about 
integrating the vestibular 
system
« 1 » Marte roel lesur, Michael gaebler, 

Philippe Bertrand and Bigna lenggenhager have 
contributed a wonderful theoretical article 
that addresses a supposition that is often 
ignored in experimental cognitive science, 
namely, that the organism or body is a ho-
listic system. For example, experiments with 
the rubber-hand illusion (rHi) focus, quite 
naturally, on the processes that involve the 
proprioceptive, tactile and visual experi-
ence of the hand, and they do not necessar-
ily look at what might happen when other 
parts of the body, such as the head, and cor-
respondingly, the vestibular system are al-
lowed to vary. in addition, first-person per-
spective full-body illusions (1PP-FBi) often 
control for head movements but fail to ask 
what might be different if the head were al-
lowed to move. roel lesur et al. propose that 
head-related sensorimotor signals, which 
involve visuovestibular integration, contrib-
ute to the binding of sensorimotor integra-
tion during body-ownership illusions. This 
makes good sense, although as roel lesur et 
al. show, the interconnections that under-
pin sensorimotor-vestibular integration are 
quite complex. Things get even more com-
plex when they propose to combine these 
details with the distinction between body 
image and body schema. i would like to add 
one minor clarification to their analysis, and 
suggest two other places to look for some in-
sight into these complex relations.

« 2 » First, the minor clarification con-
cerns the notion of body concept. The body 
concept, as part of the body image, is typi-
cally understood as one or more (conscious 
or non-conscious) conceptual beliefs that 

a person might have about her body. roel 
lesur et al. (§18), citing my characterization 
of body concept (Gallagher 2005), suggest 
that “the seen body has to fit within certain 
boundaries of a body concept for the illusion 
to occur.” i want to suggest that it would be 
more correct to say that it has to fit within 
what Brian o’shaughnessy (1995) calls the 
“long-term body image.” in contrast to the 
short-term, perceptual body image, which 
may change from moment to moment, and 
which may give me a sense of where my 
limbs are just now, the long-term body im-
age is connected to a very general and rela-
tively stable sense of how my body is config-
ured – including the details of the size and 
reach of my arms, legs, etc. When, for ex-
ample, Manos tsakiris and Patrick Haggard 
(2005: 80) indicate that the rHi “is modu-
lated by top-down influences originating 
from the representation of one’s own body,” 
this does not mean simply that a conceptual 
knowledge concerning one’s body influences 
or constrains the experience of one’s body. 
rather, the constraint derives from one’s ha-
bitual body – including the body structure 
that consistently and over a relatively long-
term period influences my sense of my body 
boundaries, the canonical positions/possi-
bilities of my limbs, and my pragmatic sense 
of what i can do (how far i can reach, etc.).

« 3 » second, roel lesur et al. point to 
the important role of head movement and 
head-related visuoproprioceptive coherence 
for the integration of sensorimotor signals, 
and the integration of body image and body 
schema. This seems right. i have argued that 
during everyday experience body image and 
body schema are both phenomenologically 
and neurophysiologically integrated, and 
that dissociations between body image and 
body schema can be evidenced only in spe-

cial experimental or pathological cases (Gal-
lagher 2005). i have pointed to the case of 
ian Waterman as one such case. at the age 
of 19 years iW lost proprioception and the 
sense of touch from the neck down. This is 
a very specific type of deafferentation. as a 
result, his relearned motor control is highly 
cognitive and visually governed, and lacks 
the close-to-automatic aspects that are pro-
vided by the body schema. Thus, Jonathan 
Cole and i have argued that iW is without 
essential parts of the body schema, and that 
to regain control of his movement he em-
ploys an enhanced body image that oper-
ates like a virtual body schema (Gallagher & 
Cole 1995). one interesting question, which 
i will not try to resolve, is whether iW’s ex-
perience of his body is in some way close to 
the illusory experience of the 1PP-FBi. to 
be clear, iW does not experience anything 
like a phantom body (see Cole 1995), but 
there has been some suggestion that in some 
respects his control of bodily movement is 
similar to the experience of controlling a ro-
botic body (Cole, sacks & Waterman 2000).

« 4 » a more interesting point in regard 
to roel lesur et al.’s claim about the impor-
tance of head movement is to note that iW 
does have full control of his head move-
ment, in contrast to a similar deafferentation 
patient, GL, where the nerve damage starts 
slightly higher on the spinal cord, affecting 
her at chin level (Cole & Paillard 1995). Her 
lack of control of her head movement is one 
reason she is confined to a wheelchair, again 
in contrast to iW whose albeit unusual mo-
tor control processes allow him to walk and 
move around the world in what appears to 
be a close-to-typical way. it strikes me that 
the difference between iW and GL concern-
ing control of head movements confirms the 
point made by roel lesur et al. iW, compared 
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to GL, is much better at instantiating a vir-
tual body schema within his enhanced body 
image.

« 5 » Finally, roel lesur et al. suggest that 
manipulation of the body image can lead 
to body schema changes (§20). There may 
be some principles that govern the preci-
sion and timing of such changes. to use a 
metaphor from economics, prices tend to be 
“sticky” if they are going from high to low – 
the velocity of a price adjustment is slower 
than when prices are decreasing compared 
to when prices are increasing. something 
similar may happen when there are changes 
that impact body image and body schema. 
More precisely, there may be lag times be-
tween these kinds of changes that run in 
both directions, and adjustments may in-
volve a kind of dialectical process between 
image and schema. one good example of 
this is a subject’s experience after bariatric 
surgery. a significant amount of surgical 
weight reduction can change both body im-
age and body schema (natvik et al. 2018). 
This relates directly to the concept of the 
long-term body image. in the case of “Carl,” 
reported in this study, a lag in changes to the 
long-term body image has an effect on body 
schematic processes (i.e., because the sub-
ject continues to think of himself as obese, 
he continues to navigate his environment 
as if he were still obese). When the subject 
starts to become aware that he can fit into 
places where he could not previously fit, his 
movement and general behavior changes, al-
though this still takes some time and effort.

the importance of process 
and path
« 6 » Marc ratcliff (2018) offers some 

important and helpful clarifications about 
body, self, and imitation in Jean Piaget’s 
developmental psychology. The focus on 
process, paths, and genetic aspects of de-
velopment are central to Piaget’s view. new 
light is thrown on these aspects by unpub-
lished notebooks kept by Piaget and his 
wife valentine Piaget, based on their careful 
observations of their own children. i ap-
preciate the insights that may be found in 
these manuscripts and i agree with ratcliff’s 
emphasis on process, paths and genesis, in 
spite of being framed as a critique of my 

own work. in response to the latter, i would 
like to offer some further clarifications.

« 7 » First, and perhaps the easiest and 
least controversial point to make, is that by 
including in his critique phenomenology in 
general and Maurice Merleau-Ponty in par-
ticular (§29), ratcliff’s target is wider than 
it should be. athough Merleau-Ponty was 
critical of Piaget on some issues, he was in 
general agreement with Piaget on many of 
the issues discussed by ratcliff. in my 2005 
book i was disagreeing on some specifics 
not only with Piaget (and other contempo-
raries of his) but also with Merleau-Ponty, 
who agreed with Piaget about the devel-
opment of the body schema, intermodal 
perception, and the possibility of invisible 
imitation in young infants. some of my dis-
agreement may be due to my not having ac-
cess to the Piagets’ unpublished notebooks, 
and obviously neither Piaget nor Merleau-
Ponty foresaw later experiments.

« 8 » second, ratcliff’s critique con-
cerns neonate imitation, a topic that re-
mains controversial, as a recent issue of Be-
havioral and Brain Sciences makes clear (see 
Keven & akins 2017 and accompanying 
commentaries). The controversies are both 
conceptual and empirical. one conceptual is-
sue pertains to how imitation is defined. as 
ratcliff rightly notes, i followed the precise 
operational definition of differential imita-
tion used by andrew Meltzoff and Keith 
Moore in their experiments, which defines 
imitation as “the greater frequency of a ges-
ture in response to the same gesture than in 
response to other gestures” (vincini et al. 
2017). ratcliff suggests that this definition 
is ad hoc. However, it is scientific practice 
to operationalize a concept and to be clear 
about what one’s experimentation is about. 
in contrast, according to ratcliff, Piaget 
follows “the standard notion of imitation” 
(§17). ratcliff does not define this standard 
notion, but he does say that it does not cor-
respond to the operational one just stated, 
and in that case, as he rightly states, “[t]here 
lies the problem.” indeed, part of the prob-
lem may be that we are not talking about 
the same thing. at the same time, how-
ever, there is one concept of imitation that 
seems to be held in common by Piaget and 
Meltzoff and Moore – the notion of invis-
ible imitation, i.e., a child’s imitation of an-
other person’s movements using parts of the 

child’s body that are invisible to the child. 
ratcliff rightly points out that neonate imi-
tation is not simply equivalent to invisible 
imitation, but the issue raised by the Melt-
zoff and Moore experiments is whether the 
newborn infant is capable of invisible imi-
tation – something that Piaget denied. of 
course, this is precisely the empirical issue 
that continues to be debated.

« 9 » i confess that my own thinking 
on this issue has evolved, along with the 
science. to be clear about one small point, 
however, i did not (and still do not) claim 
that the body image is innate (as ratcliff §21 
suggests). indeed, i stated that the infant’s 
proprioceptive (kinaesthetic) awareness 
“constitutes the very beginning of a primi-
tive body image […]. The body image, then, 
is not innate, although the capacity to de-
velop a body image can be exercised from 
birth” (Gallagher 2005: 73, emphasis add-
ed). This is relevant to questions about how 
we define self-awareness. Much of ratcliff’s 
argument is based on Piaget’s observations 
about the difference between the visual per-
ception of one’s body and one’s kinaesthetic 
awareness. although Piaget is happy to at-
tribute kinaesthetic awareness to the infant, 
he thinks that the infant’s visual recognition 
of her own body takes some time to develop. 
Before that, as ratcliff (§§2f) emphasizes, the 
visual body is part of the “non-i,” and there-
fore, “at the origin, the baby has no feeling 
of his i” (Piaget 1927: 101). That depends, 
however, on what we mean by ‘i’ or ‘self ’ or 
self-awareness, and even the Piagets note 
the tension, since they state: “Perhaps [the 
kinaesthetic] impressions are already [at 
around 6 mos.] localized into an i” (cited in 
§23).1 Perhaps they are already so at birth. in 
any case a sense of self is not reducible to a 
visual sense; it can be kinaesthetic.

« 10 » although the Piagets were track-
ing development at specific ages in the note-
books, ratcliff wants to bracket age ques-
tions in favor of process and path questions. 

1 | This is precisely what Michele di Fran-
cesco, Massimo Marraffa and alfredo Paternoster 
(2016) would deny based on their definition of 
self-consciousness as an explicit objective rec-
ognition of the body as one’s own. What ratcliff 
notes as my objection is that they would deny an 
“i” based on kinaesthetic organization – some-
thing that Piaget does not deny, “perhaps.”
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i take his point, and acknowledge that it is 
a good one. still, part of the concern about 
the age of onset of some process is the ques-
tion of whether we consider a process to be 
innate or acquired. Meltzoff and i (Galla-
gher & Meltzoff 1996) claim that the body 
schema is innate. By innate, however, we do 
not mean what Plato or descartes or even 
(necessarily) what a geneticist might mean 
by innate; we mean simply something that 
has developed prenatally (Gallagher 2005: 
73), e.g., through fetal movement. More-
over, we do not mean that the body schema 
is fully developed at birth. Continued de-
velopment and improved coordination via 
experience, growth, acquisition of skill, etc., 
are not ruled out.

« 11 » i do not want to dodge the empiri-
cal issue concerning neonate imitation – as 
i indicated, my own thinking about this has 
evolved along with the science. ratcliff in-
dicates that Piaget would have no problem 
with the concept (§17), but much depends 
on how one defines the phenomenon (most 
developmental psychologists accept that 
there is a specific phenomenon to explain) 
– whether it is “standard” or differential 
imitation, contagion, perceptual priming, 
or mere arousal. My own interest in this 
phenomenon concerns its relevance for so-
cial cognition. in this respect, whatever it 
is, even if it is not imitation in some sense, 
it sparks a form of intersubjective interac-
tion between infant and caregiver and starts 
them on a path to an important set of social 
cognitive processes.

the neurophenomenology 
of spirit
« 12 » nicolas Zaslawski (2018) proposes 

to dig out the heavy-duty dialectical logic in 
the background of Francisco varela’s neuro-
phenomenology and enactivism. i note that 
Hegel is in the deep background of both 
pragmatism (especially John dewey) and 
phenomenology (Merleau-Ponty), which, 
in turn, inform and already reflect enactiv-
ist ideas (see Gallagher 2017).

« 13 » it is possible to read neurophe-
nomenology, as Michael Kirchhoff and dan-
iel Hutto (2016: 351) do, as explicating mere 
correlations; it is also possible to go “beyond 
mere correlation” as Zaslawski indicates. 
However, one could get beyond mere corre-
lation by explicating a conception of consti-
tution not unlike the one Kirchhoff himself 
pursues – a diachronic constitution of re-
ciprocal (one might say, dialectical), non-
linear causality (see Kirchhoff 2017 – that is, 
a dynamical constitution (Gallagher 2018). 
The model that i would argue for could be 
considered dialectical, but not necessar-
ily Hegelian – rather, i would suggest, we 
should remain once removed from Hegelian 
dialectic – removed by a century, perhaps, 
or removed by turning to pragmatism (à la 
dewey) or phenomenology (à la Merleau-
Ponty). This is, of course, Hegel without 
synthesis, without progression, without to-
tality – not one, not two, but certainly not 
a sublated third. Zaslawski (§28) is right not 
to settle for Malabou’s plasticity (“the neu-

rodialectical framework does not merely 
amount to ‘plasticity’”). rather, the enac-
tivist framework encompasses a more am-
biguous and dynamical dialectic of the sort 
found within a dynamical gestalt that oper-
ates in a non-linear fashion over what varela 
defines in terms of different incompressible 
timescales – the elementary/neurological, 
the integrative/phenomenological, and the 
narrative/cultural timescales (see Gallagher 
2017; 2018). at the very least, this kind of 
gestalt involves metaplasticity – the dialecti-
cal and transformational changes that take 
place in brains, bodies and cultural prac-
tices. neurophenomenology is one piece 
of a larger enactivist project that includes 
what Hegel called “objective spirit”: “Mind, 
or spirit (Geist), […] is dialectically propa-
gated through historical forces” (to requote 
Zaslawski quoting Crisafi & Gallagher 2010: 
123). This is an idea that Zaslawski rightly as-
sociates with Emmanuel renault.

« 14 » This is Hegel again, of course, a 
sublated Hegel. a Hegel who can still ad-
dress Bimbenet’s (2015: 215f) question of 
“how institutional facts can be both hu-
man creations […] and appear to these very 
members as lingering independently from 
them.” My preferences are for the sublated 
Hegel. i must say that i continue to hesitate 
at the prospect of the “full-blooded” Hegel 
(but let me note that the late anthony Cri-
safi would not share my hesitation, and in 
that respect would be fully in line with Za-
slawski’s proposals). i endorse the idea that 
we need to rethink nature in a way that gets 
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us not only a “richer notion of nature” (as 
Zahavi 2010 suggests), but a different notion 
of nature (as Merleau-Ponty suggests) and 
a different naturalism (Gallagher, in press). 
it may be, however, that we need at least a 
sublated Hegel to help us think about the 
role of social institutions and cultural prac-
tices in this different conception of nature. 
does science itself, as one such social insti-
tution, and as one set of cultural practices, 
remain the same within this different kind 
of naturalism? at least in one small, but im-
portant realm, varela’s conception of neuro-
phenomenology is an attempt to challenge 
science to come around to this new concep-
tion of nature.

references

Bimbenet É. (2015) L’invention du réalisme. 
Cerf, Paris.

Cole J. (1995) Pride and a daily marathon. Mit 
Press, Cambridge Ma.

Cole J. & Paillard J. (1995) Living without touch 
and peripheral information about body 
position and movement: studies upon deaf-
ferented subjects. in: Bermudez J., Marcel, a 
& Eilan n. (eds.) The body and the self. Mit 
Press, Cambridge Ma: 245–266.

Cole J., Sacks O. & Waterman. I. (2000) on the 
immunity principle: a view from a robot. 
trends in Cognitive science 4(5): 167.

Crisafi A. & Gallagher S. (2010) Hegel and the 
extended mind. artificial intelligence & 
society 25(1): 123–129.

Di Francesco M., Marraffa M. & Paternoster A. 
(2016) The self and its defenses: From psy-
chodynamics to cognitive science. Palgrave 
Macmillan, London.

Gallagher S. (2005) How the body shapes the 
mind. Clarendon Press, oxford.

Gallagher S. (2017) The past, present and 
future of time-consciousness: From 
Husserl to varela and beyond. Con-
structionist Foundations 13(1): 91–115. 
▶︎ http://constructivist.info/13/1/091

Gallagher S. (2018) new mechanisms and the 
enactivist concept of constitution. in: Guta 
M. (ed.) The metaphysics of consciousness, 
routledge, London: 207–220.

Gallagher s. (in press) rethinking nature: 
Phenomenology and a non-reductionist 
cognitive science. australasian Philosophical 
review.

Gallagher S. & Cole J. (1995) Body schema and 
body image in a deafferented subject. Journal 
of Mind and Behavior 16: 369–390.

Gallagher S. & Meltzoff A. (1996) The earliest 
sense of self and others: Merleau-Ponty and 
recent developmental studies. Philosophical 
Psychology 9: 213–236.

Keven N. & Akins K. A. (2017) neonatal imita-
tion in context: sensory-motor development 
in the perinatal period. Behavioral and Brain 
sciences 40: e381.

Kirchhoff M. (2017) From mutual manipula-
tion to cognitive extension: Challenges 
and implications. Phenomenology and the 
Cognitive sciences 16: 862–878.

Kirchhoff M. D. & Hutto D. D. (2016) 
never mind the gap: neurophenom-
enology, radical enactivism, and the 
hard problem of consciousness. Con-
structivist Foundations 11(2): 346–353. 
▶︎ http://constructivist.info/11/2/346

Natvik E., Groven K. S., Råheim M., Gjengedal 
E. & Gallagher S. (2018) space perception, 
movement and insight: attuning to the 
space of everyday life after major weight loss. 
Physiotherapy Theory and Practice (online 
first).

O’Shaughnessy B. (1995) Proprioception and 
the body image. in: Bermúdez J. Marcel a. 
& Eilan n. (eds.) The body and the self. Mit 
Press, Cambridge Ma: 175–203.

Piaget J. (1927) La première année de l’enfant. 
The British Journal of Psychology 18(2): 
97–120.

Ratcliff M. A (2018) temporal puzzle: Metamor-
phosis of the body in Piaget’s early writings. 
Constructivist Foundations 14(1): 73–81. 
▶︎ http://constructivist.info/14/1/073 (this 
issue).

Roel Lesur M., Gaebler M., Bertrand P. & 
Lenggenhager B. (2018) The plastic-
ity of the bodily self: The special sta-
tus of head movements in full-body 
illusions and how they relate to Gal-
lagher’s body image and body schema. 
Constructivist Foundations 14(1): 94–105. 
▶︎ http://constructivist.info/14/1/094 (this 
issue).

Tsakiris M. & Haggard P. (2005) The rubber 
hand illusion revisited: visuotactile integra-
tion and self-attribution. Journal of Experi-
mental Psychology – Human Perception and 
Performance 31(1): 80–91.

Vincini S., Jhang Y., Buder E. H. & Gallagher S. 
(2017) neonatal imitation: Theory, experi-

mental design and significance for the field 
of social cognition. Frontiers in Psychology 
– Cognitive science 8: 1323.

Zahavi D. (2010) naturalized phenomenology. 
in: Gallagher s. & schmickling d. (eds.) 
Handbook of phenomenology and cognitive 
science. springer, Berlin: 3–19.

Zaslawski N. (2018) neurodialectics: a proposal 
for philosophy of cognitive and social sci-
ences. Constructivist Foundations 14(1): 
42–55. ▶︎ http://constructivist.info/14/1/042 
(this issue).

received: 31 october 2018 
accepted: 7 november 2018

http://constructivist.info
http://constructivist.info
http://constructivist.info/13/1/091
http://constructivist.info/11/2/346
http://constructivist.info/14/1/073
http://constructivist.info/14/1/094
http://constructivist.info/14/1/042

	Dynamics and Dialectic
	A balanced view about integrating the vestibular system
	The importance of process and path
	The neurophenomenology of spirit
	References

