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Abstract
Most discussions of neural plasticity in the context of the Molyneux question focus on changes in
the visual cortex, early on during critical periods, or post-surgery after patients are given sight.
There are good reasons, based on enactive approaches to perception to ask about plastic changes
in the dorsal visual pathway and motor control areas. This essay explores the implications of such
changes for the Molyneux question.
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This article is part of a special issue on “Molyneux’s question today”, edited by
Gabriele Ferretti and Brian Glenney.

1 The MolyneuxQuestion
Ernst Cassirer (1951) called the Molyneux question the central question of
eighteenth-century epistemology and psychology, and it was still being discussed
by psychologists, neuroscientists, and philosophers throughout the 20th century.
Molyneux’s question to John Locke: Would someone who is congenitally blind
and who is then “made to see,” by means of surgery for example, be able to
distinguish between a cube and a sphere which he had learned by means of his
haptic sense? I’m later going to highlight some of the specifications that Molyneux
provides for any experiment that would answer this question – that the objects
be made of the same material, and that they be placed on a table in front of the
person to be tested, and that the person must use sight alone, prior to touching
the objects.

I argue in this paper that these specifications are important. I also argue that
the key to answeringMolyneux’s question involves properly understanding plastic
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changes, not just in the visual areas of the brain, but also in areas involved in mo-
tor control. After a brief history of how philosophers have answered Molyneux’s
question, I look at the empirical-experimental literature in relation to the issue of
plasticity. I then consider the significance of plasticity in the context of the enac-
tive view of perception.

It’s well known that most philosophers and psychologists, including Locke and
Molyneux himself, have answered ‘No’ to this question, although a few have an-
swered ‘Yes’. Both the ‘yes’ and ‘no’ answers are usually based on what Gareth
Evans (1985) called “background theories of perception.” A negative answer to the
question usually implies a theory of perception in which access to a meaningful ex-
ternal world is not direct but mediated in a process that synthesizes sensations be-
longing to different sense modalities. Berkeley, Condillac. Diderot, andWm. James
agree with Locke on this. Locke (1979) thus begins a tradition of the most fre-
quently given answer: ‘no’. Because perception is not innate; it must be learned.
Perception is educated by experience -- but the eyes of the blind man have not
been educated. Moreover, vision does not communicate with the tactile sense; and
experience in one sense modality does not educate other sense modalities. Experi-
ence in this Lockean sense consists of frequent and repeated sensation which leads
to the formation of habit or custom, which shapes judgment, and which in turn,
alters and improves modality specific perception.The ‘no’ answer has also been re-
inforced by empirical results from experiments with patients who have had sight
restored after cataract surgery or corneal transplants. For the Molyneux patient,
in the initial visual perception post-surgery, “everything is at first confused and
apparently in motion. Discrimination between coloured surfaces and the correct
apprehension of movement do not come until later, when the subject has learned
‘what it is to see’ […]” (Merleau-Ponty, 2012) – likewise the visual discrimination
of cubes and spheres.

Positive answers to the Molyneux question are more rare, and they may imply
a more immediate perceptual access to the world on the basis of an innate inter-
modal system in which different sense modalities are already in communication.
Alternatively, as Leibniz (1896) responded, one needs to consider the contribution
of higher-order cognition – geometrical knowledge that would allow the patient
to reason out what he was seeing. Leibniz is usually said to be answering a ques-
tion different from Molyneux’s which specifically asks whether the patient would
succeed with vision alone – not with vision plus reason.

Empirical studies have advanced our understanding on these issues and have
shown:

1. That the idea that sense modalities do not naturally communicate, or that the
education of one sense modality does not educate other sense modalities is
not quite right.

2. That plasticity plays a major role in working out an answer to the Molyneux
question.
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3. And that Molyneux patients can help us understand more about plastic
changes in the visual system.

The idea that sense modalities do naturally communicate points in the direction
of a ‘yes’ answer at the same time that the realization about plasticity motivates a
‘no’ answer. In this regard it’s helpful to look at the developmental context.

2 The developmental context and neural plasticity
The traditional view on development, consistent with the Lockean view, is “that
vision must be very imperfect in an infant that opens its eyes for the first time,
or in a blind person just after his operation” (Diderot, 1977). As James (1950) fa-
mously put it, the experience of the newborn is “a blooming, buzzing confusion.”
On this view, the newborn is equivalent to the Molyneux patient. But this has been
challenged by more recent experimental studies.

First, consider the characteristics of newborn vision. Infants have sufficient
acuity to resolve details at close range; they are capable of contrast sensitivity to
perceive spatial patterns; their visual experience involves cortical activity, signal-
ing some degree of control (and not just subcortical functionality). Indeed, infants
demonstrate overt control of attention and selection of objects via their eye move-
ments; active searching for visual stimulation; the ability to habituate to one stim-
ulus and to show preference for novel visual stimuli. They also show preference
for some objects over others (e.g., moving objects rather than stationary objects;
three-dimensional objects rather than two-dimensional ones; high contrast rather
than low-contrast stimuli; patterns with curved rather than straight lines) (Atkin-
son et al., 1989). In addition, they are capable of short-term visual memory (Slater,
1989); they are sensitive to motion parallax so that distant objects appear to move
less than closer objects when the infant moves its head. Directly relevant to the
Molyneux question, they have the capacity to discriminate geometrical shapes,
such as triangles, squares, and circles (Landau et al., 1981; Slater et al., 1983; Slater,
1989; Slater & Morison, 1985a). Their vision is characterized by shape constancy,
that is, across changes in orientation or slant, neonates are capable of recogniz-
ing the real shape of an object (Slater & Morison, 1985b); and feature constancy –
recognition of invariant features of an object across certain varying features, such
as moving versus stable objects (Slater, 1989). Newborn vision is not perfect, but
it does manifest some subtle and sophisticated properties.

Andrew Meltzoff (1993; Meltzoff & Borton, 1979), in an experiment titled
“Molyneux babies,” has shown that infants shortly after birth are able to see and
visually discriminate shapes learned tactilely (also see Sann & Streri, 2007, 2008;
Streri, 1987; Streri & Gentaz, 2003, 2004). He used smooth versus nubbed pacifiers
which the infants first explored tactilely with their tongues without seeing the
pacifiers, and then successfully differentiated between them visually (measured
by looking times). This suggests that perceptual modalities do communicate, and
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they teach themselves very quickly. This gives us reason to believe, in light of
a variety of empirical studies, that, pace Diderot, newborns are not equivalent
to Molyneux patients. But if perception is intermodal right from the beginning,
then what accounts for this difference? The answer involves plasticity. To see this,
consider Gareth Evans’s (1985) positive response to the Molyneux question.

Assuming that the empirical ‘no’ answer may be based on poorly function-
ing vision due to complications of surgery (inflammation, etc.), Evans proposed a
thought experiment: By means of direct electrical stimulation of the visual cortex,
a pattern of experienced light flashes (phosphenes) in the shape of a square or cir-
cle could be caused in a patient with congenital blindness. The direct experience
would bypass any problems of imperfect vision caused by surgery. Evans argued
that under such circumstances the patient would indeed be able to tell which is
the circle and which the square – a difference originally learned by touch. This
positive answer depends not just on eliminating problems due to surgery, but on
the idea that the way vision and touch are intermodal depends on a common ego-
centric spatial frame of reference that applies to both. The square would sit within
my egocentric space in the same way whether I access it by vision or by touch –
and it would sit differently than does the circle.

A real experiment has approximated Evan’s proposal. An artificial vision sys-
tem developed by Dobelle (2000) completely by-passes a non-functional retina by
feeding a signal directly to the blind individual’s cortex. A video camera mounted
on glasses worn by the user feeds the images to a portable computer attached to
the user’s belt. The computer has dedicated software for on- line edge detection.
Signals representing the relative positions of the detected edges are converted into
electrical impulses that are used to activate electrodes arranged on a rectangular
matrixmounted on a plaque implanted on the individual’s cortex.Thus, the relative
spatial structure of the edges in the video scene is preserved in the spatial struc-
ture of the electrode activations. Activation causes the subject to experience flashes
(phosphenes) in the surrounding space. The spatial structure of these flashes pre-
serves the spatial structure of the videoed edges. Unfortunately, the results from
such experiments are unclear due to imperfect implant technology. Instead of com-
plications from the eye surgery, there are complications from the surgery needed
to implant the electrodes. In addition, however, test subjects were not congenitally
blind. One subject, blind at age 36, had some success. Another subject, age 62, blind
at age 5, was unable to see the phosphenes. (see Jacomuzzi et al., 2003 for further
discussion).

Whether this procedure could settle the matter in the future may depend on
the precise nature of the implanted device. If the device is designed to directly
stimulate the subject’s visual cortex (as is currently the case) then it will likely
lead to a negative answer. If, in contrast, the implant were designed to act in place
of the visual cortex (i.e., as an artificial visual cortex), it might support a positive
answer. The reason this difference matters is due to neural plasticity.
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Neural plasticity tells us why Evan’s positive answer is wrong, and why the
Molyneux patient is different from the newborn with respect to perception. This
explanation was originally framed in terms of critical periods, discovered by ex-
perimenting with cats (Hubel & Wiesel, 1963), and clinically by examining results
of childhood cataract surgery. Starting with newborn vision (see above) proper
(mature) development of neurons in the ocular dominance columns of the visual
cortex require visual experience during a critical period. Deprivation of visual stim-
ulation during the critical period (as in experimental monocular deprivation, or in
congenital blindness) stunts the development of neurons.

This means that the neuronal structure in the visual cortex of the Molyneux
patient is not identical to the visual cortex of neonate’s, or to the normally devel-
oped visual cortex. “Will the Molyneux patient visually be able (or have the visual
capability) to distinguish the cube from the sphere?” The answer is clearly ‘no’ –
and that is also the answer even if you bypass the eyes and go directly to the visual
cortex (as in Evans). The Molyneux patient will not be able to see in an adequate
fashion, and therefore will not be able to distinguish cube from sphere. This ‘no’
answer is not because sense modalities do not communicate (Meltzoff-like experi-
ments show that modalities are intermodal from the beginning), but rather because
of the facts of neurological development or deterioration through critical periods.
Accordingly, Degenaar (1996), reflecting the conclusions drawn from the work on
critical periods, suggested that “congenitally blind people cannot be made to see
once their critical period is passed” (p. 132).

More recent research on plasticity, however, should lead us to discount the
concept of critical periods. “[T]he human brain retains significant potential for
plasticity, which extends well after the end of the traditionally conceived critical
period” (Hallett, 1999; Occelli, 2020, p. 220; but see Huber et al., 2015; and Beyeler
et al., 2017 for some limitations in this regard). The brain remains plastic even in
adulthood – and this is consistent with more recent experiments with Molyneux
patients.

Plasticity explains why ‘no’ is the correct answer to the empirical Molyneux
question; at least at first, using vision alone, the Molyneux patient will not be able
to distinguish cube from sphere. In contrast, however, the “in principle” Molyneux
question ignores plasticity: If theMolyneux patient could be made to see the shapes
in question, therefore assuming no plastic changes in the visual cortex, could he
distinguish cube and sphere? Molyneux actually stipulated that the blind man
is “made to see”; assuming the patient can see the shapes, then the question is
whether in that case he would be able to distinguish the shapes. Consider a hypo-
thetical subject (see Gallagher, 2005). This subject

• has been blind from birth

• has suffered no neuronal deterioration in the visual cortex

• is able to discriminate a cube from a sphere by touch, and
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• is either given sight or, following Evans, is subject to direct cortical stimula-
tion, eliminating any surgical side effects or technical complications.

Given (a) no neuronal deterioration and (b) intermodal sensorymodalities, then the
answer should be ‘yes’. Accordingly, it seems possible that one can say empirically
‘no’, but in principle, ’yes, and have these answers be consistent.

3 An enactive response to Molyneux
What theoretical role does plasticity play in enactive approaches to cognition? Con-
sider Alva Noë’s view on the Molyneux question. He argues for a ‘yes’ answer. At
first it seems that he offers a contrast to Evans’ argument that a common egocen-
tric spatial frame of reference provides the basis for a correlation between vision
and touch; instead, Noë rightly argues that vision operates on a different set of
sensory-motor dependencies than does touch. That seems to suggest that intersen-
sory coordination will not be so easy for the Molyneux patient.

This is the key to the enactive approach to Molyneux’s question.
The sensorimotor dependencies that govern the seeing of a cube
certainly differ from those that govern the touching of one, that
is, the ways cube appearances change as a function of movement
is decidedly different for these two modalities. At an appropriate
level of abstraction, however, these sensorimotor dependencies are
isomorphic to each other, and it is this fact – rather than any fact
about the quality of sensations, or their correlation – that explains
how sight and touch can share a common spatial content. (Noë, 2004,
p. 102, emphasis added)

The appropriate level of abstraction, however, corresponds with Evans’ appeal to
the common egocentric spatial frame of reference. With respect to the spatial prop-
erties of perception, there is an abstract structure or frame of reference for our
sensory-motor experience which is not specific to a particular sensory modality
but is a function of possible bodily movements associated with perception. This
is not Leibniz’s geometrical reasoning, but it’s more like an embodied geometrical
know-how.The spatial properties of various objects, such as a cube and sphere, are
associated with transmodal sensory-motor profiles, which are, at an appropriate
level of abstraction, isomorphic across the modalities.

If something looks square, then one would need to move one’s eyes or
head in characteristic ways to look at each of the corners. One would
have to move one’s hands the same way (at the appropriate level of
abstraction) to feel each corner. (Noë, 2004, p. 102)
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Accordingly, Noë’s ‘yes’ answer is very similar to Evans’s ‘yes’ answer (minus the
thought experiment, plus a more enactive concept of the egocentric spatial frame
of reference). Like Evans, however, Noë fails to take plasticity into account, and his
argument starts to break up on the rocks of empirical studies. The problem is not
that Noë’s discussion of the empirical literature on the Molyneux question focuses
narrowly on Cheselden’s (1728) studies. Although hementions von Senden’s (1962)
20th-c studies he does not discuss them, and the most recent major set of studies,
Project Prakash, didn’t get going until 2005. Rather, the problem is that he tries to
side-step the empirical conclusions.

All of these studies continue to tell us that ‘no’ is the right answer to
Molyneux’s question. To get around the empirical issues, Noë points to something
central and definitional in the enactive story: Perception is not just sensory, it’s
sensory-motor. He argues that sight (in the full sense of visual perception) was
not restored in Cheselden’s patients; only sensory input was restored.

Cheselden’s boy did not have his vision restored by the surgery […].
To see one must understand the sensorimotor significance of these
impressions. This necessary knowledge is absent in Cheselden’s boy.
He hasn’t yet learned to see. (Noë, 2004, pp. 102–103)

Like Locke, Noë holds that one needs to learn to see, in the sense of learning
sensory-motor contingencies (which are different for vision and touch) – and you
can’t get to the proper level of abstraction – the common egocentric frame of ref-
erence – until you have that kind of knowledge or know-how. So the ‘no’ answers
are wrong because sight was not restored.

Here, however, is a complication from one of the Prakash studies. Within 48-
hours post- operation, patients are able to match a visual stimulus object with a
visual target object (an intramodal “vision-to- vision” task) on the basis of shape.
That is, the patients’ visual perception of form was sufficient for visually discrim-
inating between test objects. Their visual perception was already operating in a
way that allowed them to see and distinguish different shapes (Schwenkler, 2012).
Accordingly, it would be difficult to argue that they were not visually perceiving or
actually seeing the shapes, as Noë suggests. In that case either (contra Noë) vision
does not depend on sensory-motor contingencies, or sensory-motor know-how is
not absent, which implies either the patients did not have to learn to see, or 48
hours is sufficient time for learning those contingencies.

Importantly, however, and problematic for Noë if he wants to maintain the
‘yes’ answer and insist that the Molyneux patient is not yet seeing, the fact is that
the patients can pass the intra-modality tests, but not the inter-modality tests –
it takes them closer to 5 days to pass the latter (Held et al., 2011). For the 5-day
tests, patients are given only natural real-world visual experience, but no training.
Here the researchers opt for an explanation that would be perfectly consistent with
Noë’s account: patients rely on “strategies using two-dimensional features, such as
corners, edges and curved segments, that would be apparent across both domains”
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(Held et al., 2011, p. 552). In Noë’s terms, the patients, only at that point had true
visual perception and were able to make the connections at the appropriate level
of abstraction, allowing them to access or establish the transmodal sensory-motor
profiles – it just took them 5 days to learn this. At that point visual perception
is established and they are able to distinguish shapes crossmodally in the proper
way.

To maintain Noë’s ‘yes’ answer, one would have to accept his definition of per-
ception such that perception only happens when the proper sensory-motor knowl-
edge is operative; and assume at 48 hours it’s not yet perception, but mere sensory
differentiation. This would require us to endorse the odd claim that the patients
in the Prakash study are initially able to visually distinguish different shapes al-
though not able to visually “perceive” (or “see”) different shapes. If the patient can
see and distinguish shapes in the visual-visual condition, but not at first in the
tactile-visual condition, then the answer to the empirical question remains ‘no’.

4 The role of plasticity
Should we start to formulate our answer to the Molyneux question 48 hours or
5 days after surgery? This is where the unmentioned plasticity could help. Noë’s
argument is worked out without mention of neural plasticity. Evans’ thought ex-
periment is undermined by the pre-surgery early critical period plasticity; Noë’s
enactive view is complicated by the later post-surgery plasticity. There is a great
deal of complexity about different functions that are affected both by early plas-
ticity and later plasticity (Occelli, 2020). In the context of the Molyneux question,
whenever plasticity has been discussed, it has been limited to plasticity in the sen-
sory areas – especially in the visual cortex (e.g., Fine et al., 2003; Hubel & Wiesel,
1963; Huber et al., 2015). I suggest that the enactive approach should make us con-
sider plasticity in the motor areas – or more specifically, the complex plasticity
involved in sensory-motor integration areas (see Ortiz-Terán et al., 2016).

I want to focus on the role of the dorsal visual pathway – which leads directly
tomotor control areas of the brain, and includes, for example, the parietal posterior
cortex, involved in egocentric spatial processing (Chebat et al., 2020) – and the role
of sensory-motor integration. I’ll suggest that the dynamical processes of not only
brain areas, but also of brain-body coupling, undergo plastic changes in Molyneux
cases. I’ll first point quickly to somework in this area that provides clues for how to
think about these kinds of pervasive plastic changes. I’ll then suggest an enactive
empirical design to test this idea.

The clues can be found in cases of aproprioception. Consider two examples.
First, the well- known case of IW who suffered the selective loss of proprioception
and touch at the age of 19 years (Cole, 1995; Gallagher &Cole, 1995). A secondmore
recent case is KS who lives with the complete congenital absence of somatosen-
sory signals, proprioception, touch, temperature, pain, smell and taste; although
vision, hearing and vestibular balance are still intact) (Gallagher, 2022; Miall et al.,
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2021). As one might expect, there are some differences in their behavioral perfor-
mance: KS is surprisingly quicker on motor planning for reaching tasks than IW
or controls. Miall et al. study reaction times in KS and IW, asking them to indi-
cate whether they can reach an object placed on a table at which they are sitting.
Setting aside the differences in sense modality deficits (for KS and IW, deficits in
proprioception rather than vision) this design is not totally unrelated to one of
Molyneux’s questions to Locke: “Whether [a Molyneux patient] Could know by
his sight, before he stretch’d out his Hand whether he Could not Reach them.”

The difference between IW and KS on this test may involve plastic changes rel-
evant to the dorsal visual stream and motor control areas. IW, who was capable of
normal movement until he was 19, had to learn to move differently, without pro-
prioception, and primarily by visual control. IW controls most of his movement
with “top-down” conscious vision involving the slow, ventral pathway rather than
the faster dorsal route (Renault et al., 2018). Although the loss of touch and pro-
prioception in IW was due to peripheral damage, this likely led to some plastic
changes in processes that involve intersensory integration. In motor control areas,
proprioception (and touch) are usually closely integrated with the visual signals
delivered via the dorsal stream that typically serves motor control/body-schematic
functions. IW’s system, up to the age of 19, had included sensory integration of vi-
sion with touch and proprioception; this integration was disrupted at the onset
of the deafferentation. The dorsal visual signals arriving at motor-control areas
would be confused at not finding integration partners, proprioception and touch,
leading to delayed and possibly derailed processing and inevitable plastic changes
in these areas. IW thus turns to ventral visual processing to manage motor control.

In contrast, in KS, one suspects that her dorsal visual pathway delivered, from
the very beginning, a fast processing of visual input that did not have to get in-
tegrated with somatosensory signals (which were genetically absent), but could
automatically update some aspects of the motor system in a more straightforward
streamlined processing. From the beginning her visual system could attune her
motoric processes in a way that is quicker, more direct and less complex.

Congenital absence of vision and the surgical establishment of vision in
Molyneux patients would involve both prior (critical period) and subsequent (to
surgery) plastic changes, analogously affecting the same dorsal pathway/motor-
control system. Post-surgery vision would be a new addition requiring integration,
and the requirement of new plastic changes would explain why it takes some
time to establish the sensory-motor know-how and, consistent with the empirical
results, why the results are never perfect. In the Molyneux patient, the vision es-
tablished in 48 hours may be a ventral pathway process primarily; sensory-motor
integration and the establishment of sensory-motor contingencies, depending on
the dorsal pathway and areas involved in sensory-motor integration, seemingly
take 5 days or longer.
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Assuming an enactive view of perception, i.e., that it is action-oriented, I have
previously suggested an experiment that focuses on the dorsal pathway/motoric
processes, specifically testing sensory-motor contingencies. (Gallagher, 2005)

The dorsal pathway test

• On a table in front of the newly sighted subject there are two “apples,” one a
piece of fruit, and the other an iPhone – they could be any two objects that
elicit different hand and finger postures when grasping.

• One should ask the newly sighted subject to hand one of the objects to the
experimenter; and then the other object.

• The shape of the subject’s hand just prior to grasping the object will tell us
whether she is able to distinguish the shape of the object by her sight, before
she touches them.

• One would have to think that she had learned to grasp such objects via the
tactile modality alone, so that, on the one hand, if her visually guided grasps
are appropriately shaped to the objects prior to touching them, then there
is some very basic level (rather than some appropriate level of abstraction)
where sensory-motor contingencies operate intermodally, and the answer
to the Molyneux question (or at least this version of it) would be ‘yes’.

• On the other hand, if her grasp is not well-formed in relation to the relevant
object, the answer would have to be ‘no’.

The results of this experiment could, in principle, address a deficiency of Noë’s
analysis. Here we come back to Molyneux’s instructions. The fact that Molyneux’s
cube and sphere are meant to be table-top undermines Noë’s claim about the com-
mon aspects of visual and tactile perceptions, at some level of abstraction – i.e.,
that “one would need to move one’s eyes or head in characteristic ways to look at
each of the corners. One would have to move one’s hands the same way […].” (Noë,
2004, p. 102). On the table top, given the size of cube and sphere, visual perception
would be all at once and without the need for moving head or eyes to corners, as
one would do with touch alone. Visual and tactile would remain quite different
in terms of sensory- motor contingencies, and no level of abstraction would be
relevant.

The proposed experiment would also allow us to get at the sensory-motor con-
tingencies more directly as they are reflected in motoric behavior – in instances
of reaching and grasping. It also presents an alternative to the traditional focus on
the question of object recognition that typically gets explained in terms of repre-
sentational processes (Toribio, 2020) narrowly confined to visual cortex. Instead, it
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exploits the fact that very basic perceptual affordances are processed by the dor-
sal visual pathway (specifically constraining the shape of the grasp in reaching-
grasping, such as preparing to pick up an apple or an iPhone) (Chong & Proctor,
2020; Jeannerod, 1996).

One complication: the distinction between ventral and dorsal visual pathways
(Milner & Goodale, 2006) is likely not absolutely clear-cut since there is some neu-
rological integration of the streams (see, e.g., Ferretti, 2018; Jacob & Jeannerod,
2003 for some detailed considerations; likewise, Noë, 2011; Noë, 2012, who is skep-
tical of the neuropsychological data about ventral and dorsal pathways). Still, in
the case of congenitally ocular blindness both ventral and dorsal pathways will
have undergone early plastic changes, and sensory-motor integration may still
not be established even if, in the best scenario, the patient had the early visual
acuity described in the post-surgical visual-visual condition by Held et al (2011).
Accordingly, Gabriele Ferretti (2018) anticipates that the Molyneux patient’s grasp
(in my proposed experiment) would not be well formed and the answer would be
“no”. Indeed, something very close to this experiment has been run, and the results
suggest that we would not have to wait 5 days, or even 48 hours for sensory-motor
integration.

Chen et al. (2016), in a variation of the dorsal pathway test, tested a 44 month-
old child upon removal of her eye bandages 16 hours after surgery to correct con-
genital cataracts.

After 6 min she started to fixate on and track objects […]. Within 2
min of presenting [an] orange slice the observer saw her tracking
an orange slice […] but she did not grasp it. She then started to fix-
ate on and reach, usually inaccurately, toward orange slices held by
her interpreter. She leaned forward so her face was close to the or-
ange slice, then reached past it and brought her hand back toward
herself to grasp it […]. Despite many misses and adjustments […] [at]
19 min, she started fixating on orange slices held by three people and
reached toward them with increasing accuracy. By 23 min, she accu-
rately reached for them with relatively smooth ballistic movements
and grasped them in a natural manner on almost every trial. (Chen et
al., 2016, p. 1070)

The child had about 20 minutes of practice or experience that allowed for an inte-
gration of tactile and visual modalities in dorsal stream/motor-control dynamics.
Indeed, Chen et al. describe it as a case of rapid (plastic) integration. Ferretti (2018),
however, refers to it as a case of “re- calibration” in eye-hand coordination.The dif-
ferent terminology points to an ambiguity betweenwhat could count as calibration
(or re-calibration) of already existing capacities versus the kind of plastic changes
that would constitute an integration of sense modalities based on learning (see Oc-
celli, 2020). Sensory-motor recalibration or adaptation, for example, takes place as
the result of wearing prism glasses that shift the visual field a certain angle to left
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or right (Rode et al., 2015; Rossetti et al., 2015). One could assume that a similar
re-calibration would need to occur with respect to the shape of one’s grasp if one
dons glasses that change the apparent size of the object. Such re-calibrations seem
to be just a re-attunement or fine-tuning of intermodal correlations that already
exist, similar to the re-focusing process that may take some time after one moves
from complete darkness into bright light. Occelli (2020), however, commenting
on the 5-day test in the Prakash experiments, suggests this sort of re-calibration.
“The rapidity by which crossmodal transfer is established suggests that the neu-
ral substrates responsible for crossmodal interactions are already present, but in
a covert manner.” Such re-calibrations seem rather different from establishing or
re-establishing neural connections via the effects of longer-term plasticity.

5 Conclusion
By pursuing the Molyneux question we end up with more questions than answers.
Assuming that visual perception does not begin before bandage removal, is the rel-
evant measure intra-modality object recognition (after 48 hours), or inter-modality
tests (after 5 days) (Held et al., 2011), or sensory-motor coordination that depends
on the dorsal visual pathway (after 23 minutes) (Chen et al., 2016)? If we settle on
one of these measures, the empirical answer may still be ambiguous. It depends
on (1) how strictly one stays with Molyneux’s question which specifies that the
Molyneux patient is “made to see”; (2) What background theory of perception one
holds, or how precisely in this regard we define visual perception – must it involve
motricity and not just sensory processing, for example (Noë, 2004)? (3) What sort
of neural plasticity is involved (dorsal-motoric versus visual cortex; early critical
periods versus late post-operation; calibration of covert connections versus estab-
lishing and integrating new neural connections)? (4) How close does the formula-
tion support the in-principle question rather than the empirical question?

The age of the subject (3-4 years) in Chen et al.’s experiment versus older pa-
tients in the more standard experiments, may also be an important factor to con-
sider. Answers to Molyneux can take different shapes depending on how one ad-
dresses these issues, and it may be impossible to see definitively which is ‘yes’ and
which is ‘no’.
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