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Abstract

Two kinds of behavioral dissociation are distinctive of the so-called split-brain
phenomenon and first motivated the thought that split-brain consciousness
might be structurally dual, with each cerebral hemisphere associated with a
distinct stream or sphere of consciousness. One of these behavioral dissoci-
ations, however, tends to diminish in observed frequency and severity over
time. What implications does this have for the debate over the structure of
split-brain consciousness? Some neuroscientists have recently argued that mo-
toric information remains interhemispherically integrated and that this shows
that split-brain consciousness is unitary after all. This paper argues that an
account of conscious unity grounded in that sort of integration would look
quite different from the most familiar accounts of conscious unity. It proposes
a new kind of unity relation that might persist after split-brain surgery and
then considers whether this relation is a genuine kind of conscious unity.
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1 Introduction

Philosophical accounts of the structure of consciousness often take on,
as a real life “hard case,” the so-called split-brain phenomenon. According
to one account of split-brain consciousness, a split-brain subject has two
streams of consciousness, one associated with each cerebral hemisphere
(e.g. Schechter, 2018); according to another, a split-brain subject has one
stream of consciousness (e.g., Bayne, 2008); according to a third, a split-brain
subject has two streams of consciousness under experimental conditions
but just one stream of consciousness at other times (Marks, 1981; Tye, 2003);
according to a fourth, a split-brain subject has one stream of consciousness
that is only partially unified (Lockwood, 1989). All of these accounts concern
the phenomenal and access conscious relations between right hemisphere
and left hemisphere experiences.

This paper concerns the possibility of a different conscious unity rela-
tion, one holding not between a split-brain subject’s experiences, directly,
but rather between those experiences and a split-brain subject’s actions.
The paper also notes, however, a sort of conceptual challenge to taking
this new form of unity—action unity—to be a specifically conscious unity
relation.

Section 2 will sketch three notions of conscious unity familiar from
philosophical work on the unity of consciousness: introspective unity, ac-
cess unity, and phenomenal unity. Section 2 also introduces the two types of
behavioral dissociations distinctive of the split-brain phenomenon: the in-
ability to cross-match and the inability to cross-respond. These dissociations
first led to the hypothesis that split-brain consciousness is introspectively,
access, and phenomenally dual, with experiences unified within but not
between the hemispheres.

One of these behavioral dissociations, however, is most reliably
evidenced only in the early post-surgical period; eventually, split-brain
subjects regain the ability to cross-respond. Section 3 explains why
some researchers have sought to explain this regained capacity in
terms of the interhemispheric integration of motor (or visuomotor)
information.

Could this form of interhemispheric integration unify split-brain con-
sciousness? Section 4 looks at two existing accounts of split-brain con-
sciousness that one might be tempted to use in order to argue that it does.
The section explains, however, that neither of these accounts is well suited
to explain the kind of unity demonstrated by cross-responding.

Section 5 introduces a new unity relation that could be subserved by
interhemispheric visuo/motor integration. I call this action unity. Section 6
acknowledges two reasons why one might doubt that action unity is a kind
of conscious unity, however. While sketching possible responses to those
doubts, the section also notes the limits of such responses. Our current ways
of thinking about consciousness may be a continued source of resistance to
the proposal that action unity is on par, qua form of conscious unity, with
introspective, access, or phenomenal unity.

This paper is about the structure of split-brain consciousness, which
bears on questions of personal identity—questions about how many psy-
chological beings a split-brain subject is. There will be moments, in what
follows, when the paper will make explicit reference to the identities of
subjects of experience and agents. And it may of course be that claims about
the structure of consciousness in split-brain subjects entail (or strongly
support) claims about their identities as psychological beings. In particular,
some would feel that if each hemisphere is associated with its own phe-
nomenal perspective (see Section 2.1), then each hemisphere must also be
associated with distinct subject of experience. But this point is not argued
for here, and for the most part, the paper does not engage directly with
questions of personal identity, but only with questions about the structure
of split-brain experience itself. Accordingly, my use of the term “split-brain
subject” should be read as neutral on all questions of personal identity; in
this usage, “subject” just means “experimental subject” or “human animal.”
This leaves open whether a single subject, in this bare sense, could somehow
be associated with multiple subjects of experience.
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2 Unity and disunity after split-brain
surgery

Current philosophical work on synchronic conscious unity understands it in
two related ways. First, two synchronic conscious experiences that bear the
right kind of relation to each other can be said to be unified or co-conscious;
second, any animal for whom it’s the case that their experiences do bear
that relation to each other can be said to enjoy a unified consciousness.

To distinguish between these two related notions of unity—the first a
relation (or set of relations) between experiences, the latter a property a
subject has in virtue of the former—I will refer to the latter as possession
of a unitary (rather than a unified) consciousness.

We tend to think of possession of a unitary consciousness as possession
of a unitary subjective perspective. To have a unitary subjective perspective
is to have the entirety of what one is experiencing, at a given moment,
brought together for or to oneself somehow: it is to have all the contents
of one’s consciousness unified with each other in some way. But in which
way?

Three existing constructs of conscious unity are the most important
in this paper: introspective unity (co-introspectability); access unity (co-
accessibility), and phenomenal unity (co-phenomenality). Any of these
relations could be used to individuate subjective perspectives and thus
to define what it is to have a unitary consciousness. The split-brain phe-
nomenon has attracted so much attention in philosophical discussions of
conscious unity because it presents suggestive evidence of introspective
and access disunity and thus of phenomenal disunity as well.

2.1 Concepts of conscious unity

A first prominent and intuitive notion of conscious unity is that of introspec-
tive unity. Two experiences are introspectively unified, or co-introspectable,
if their subject can be introspectively aware of the conjunction of their
contents or of being subject to them both (and not just of being subject
to each of them). An introspectively disunified pair of experiences is thus

one that cannot be co-introspected. And a human being’s consciousness
is introspectively unitary if it is the case that for any two of the subject’s
simultaneous experiences, they are co-introspectable.

Introspective unity is partially secured by the mechanisms of access
unity—the second and most methodologically important concept of con-
scious unity. An access conscious experience is one that is available to
reasoning—including introspection—and to report and to the rational con-
trol of action (Block, 1995); this is secured by its contents being accessible
to the consumer systems underlying such capacities. For two experiences to
be access unified, or co-accessible, is for them to be jointly available in this
way; that is, it is for the conjunction of their contents to be access conscious.
A subject of an access unitary consciousness is one of whom it’s the case
that for any two of their simultaneous access conscious experiences, they
are co-accessible. The access unity of two experiences naturally requires
that they be made accessible to the very same (token) consumer systems;
my visual experiences are available to reasoning, report, and the rational
control of action, and so are yours, but mine are not unified with yours,
since mine are available to the consumer systems in my brain and yours to
a different set.

The third prominent existing notion of conscious unity—and the
one that has received the most attention in recent decades—is that
of phenomenal unity. Two experiences are phenomenally unified, or
co-phenomenal, when there is something it is like to have the two of them
together (not just at the same moment in time, a non-phenomenal notion).
It is thus a phenomenal relation between the contents or characters
of experience.

Phenomenal unity is the relation structuring phenomenal perspectives:
a phenomenal perspective is a set of mutually co-phenomenal contents,
giving the entirety of what it is like to be its subject. (Though this assumes
subjects stand in a one-to-one relation with phenomenal perspectives. If a
subject can have multiple, qualitatively distinct phenomenal perspectives,
then none of those perspectives gives the entirety of what it is like to be
that subject; indeed, there is no single thing that it is like to be that subject,
at any moment. See Section 4.1.)
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Like phenomenal consciousness, phenomenal unity has no broadly
accepted, distinctive causal profile. Philosophers have therefore been forced
to take access unity as evidence of phenomenal unity, and access disunity
as evidence of phenomenal disunity. (Such evidence cannot be decisive, see
Bayne & Chalmers, 2003)

Introspective, access, and phenomenal unity are mutually intertwined,
so that it does not seem possible to introspect pairs of experiences that are
disunified in any of these senses. If you can introspect a pair of experiences
in order to scrutinize their unity or disunity, then they are introspectively
unified, and if you can jointly access this pair of experiences to introspect
them, then they are access unified as well. Phenomenal unity is meanwhile
such a thin concept of conscious unity that it would seem that any pair
of access and introspectively unified experiences, so long as they are each
phenomenally conscious, will also be phenomenally unified. After all, part
of what one can access, when an experience is access conscious, is its phe-
nomenal character, and thus when one is access conscious of a conjunction
of experiences, part of what one can access is the conjunction of their phe-
nomenology. Nothing more than this—no distinctive phenomenology—is
required for co-phenomenality.

The above taxonomy of concepts of conscious unity is not exhaustive
(see Bayne & Chalmers, 2003, for a fuller taxonomy); indeed, another con-
cept, that of subject unity, will figure in Section 4.2. But phenomenal unity
is often taken to be the concept of conscious unity most fundamental to
the intuitive puzzle of the split-brain cases; as Nagel says, it is “difficult
to conceive what it is like to be one of these people” (Nagel, 1971, 407,
original emphasis). Meanwhile, introspective and access unity are plausibly
co-extensive with phenomenal unity, as explained above.

2.2 The split-brain phenomenon

The split-brain phenomenon is the consequence of split-brain surgery, a
colloquial term for surgery sectioning the corpus callosum, which connects
the two cerebral hemispheres and is the largest fiber tract in the human
brain. A number of these surgeries have been performed on adult human

beings as a treatment for cases of epilepsy in which both hemispheres are
affected, since severing the corpus callosum reduces the spread of seizure
activity from one hemisphere to the other. It also reduces the spread of
information: after they are surgically separated from each other in this way,
the hemispheres operate with greater mutual independence.

This emerges most clearly under experimental conditions exploiting
the fact that the hemispheres are not wholly symmetric with respect to the
receipt of sensory/perceptual information or with respect to the control
of movement. In the motor realm, movements of each hand are at least
predominantly controlled by the contralateral (opposite side) hemisphere,
and in at least many split-brain subjects, control of speech resides strictly
in the left hemisphere. In the sensory/perceptual realm, fine-grained tactile
information is sent directly from each hand to the contralateral hemisphere,
and each hemisphere receives visual information at least predominantly
from the contralateral visual hemifield—so the left hemisphere (LH) from
the right visual field (RVF) and the right hemisphere (RH) from the left visual
field (LFV). These asymmetries allow the capacities of the hemispheres to
be tested somewhat separately.

Such tests revealed two behavioral dissociations characteristic of the
split-brain phenomenon (Zaidel et al., 1990, p. 148). The first is impaired
cross-responding. In a cross-responding task, a split-brain subject is asked
to respond to a single stimulus at a time, presented on one side of space or
the other. Strictly speaking, a crossed response is a right hand (and thus LH
dominant) response to a left side (and thus RH directed) stimulus or a left
hand (RH dominant) response to a right sided (LH directed) stimulus, and
an uncrossed response is a response that is not crossed. From a theoretical
standpoint, however, a spoken (LH dominant) response to a left side (RH
directed) stimulus is also crossed, since really what is significant about a
crossed response is that the hemisphere that is dominant for the production
of the type of response required is not the hemisphere that directly received
the stimulus. So, if a split-brain subject were shown two stimuli at once,
say, a dollar sign in the LVF (RH) and a question mark in the RVF (LH) (as
Sperry, 1968, describes), a frank incapacity for cross-responding would be
demonstrated if the subject were able to vocally (LH) identify the RVF (LH)
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Stimulus directed to ... Subject responds using ... Response is ...

RVF (LH) Left hand (RH dominant) Crossed

RVF (LH) Right hand (LH dominant) Uncrossed

RVF (LH) Speech (LH dominant) Uncrossed

LVF (RH) Left hand (RH dominant) Uncrossed

LVF (RH) Right hand (LH dominant) Crossed

LVF (RH) Speech (LH dominant) Crossed

Table 1: Different trial types in a (visual) cross-responding task count as crossed
or uncrossed depending on side of stimulus presentation and required response
modality.

question mark, and not the LVF (RH) dollar sign, and able to use the left
hand (RH) to draw the LVF (RH) dollar sign, and not the RVF (LH) question
mark. (See Table 1.)

The second dissociation characteristic of the split-brain phenomenon
is impaired cross-matching. In a cross-matching task, a split-brain subject
is asked to make a same-or-different judgment about two stimuli, either
both presented in the LVF (RH) or both in the RVF (LH)—a within-field
trial—or one presented in each visual hemifield (bivisual field or BVF)—a
cross-field trial. So, rather than being asked to, say, identify the two stimuli
presented in the visual fields as a dollar sign and a question mark, the
subject might simply be asked whether they were the same or different. A
frank incapacity for cross-matching would be demonstrated if the subject
were unable to answer, on cross-field trials, at an above chance level of
accuracy, despite being successful on within-field trials.1

In the early split-brain experiments, both dissociations were striking.
The incapacity for cross-responding made it seem as though the agent who
verbally denied having seen anything in the LVF and the agent who drew

1 More broadly, this second dissociation emerges in experiments in which successful
behavioral performance requires information from the two hemispheres to be
integrated or combined prior to responding; see, e.g., Kingstone and Gazzaniga
(1995).

the LVF dollar sign were not the very same agent. The incapacity for cross-
matching made it seem as though the visual perspective encompassing the
question mark on the right and the visual perspective encompassing the
dollar sign on the left were not the very same perspective.

It is on the basis of such dissociations that neuropsychologists first
suggested that split-brain surgery produces:

an apparent doubling in the realms of conscious awareness. Instead
of the normally unified single stream of consciousness, these patients
behave in many ways as if they have two independent streams of
conscious awareness, one in each hemisphere, each of which is cut
off from and out of contact with the mental experiences of the other.
(Sperry, 1968, p. 724)

What Sperry describes here became the classic duality account of split-brain
consciousness, according to which a split-brain subject has two streams
or spheres of conscious awareness, one associated with each hemisphere.
But the account faces empirical and conceptual difficulties, and several
philosophers have offered, in its stead, accounts according to which split-
brain consciousness is unitary, at least for the most part (see especially
Bayne, 2008; and Marks, 1981). These accounts are mostly not considered
here, since the paper does not argue that split-brain consciousness is unitary
or dual, addressing only the prospects for one sort of unity account, rooted
in a specific empirical challenge to the duality account.

The challenge is one of which readers only casually familiar with
the split-brain studies may be unaware: many split-brain subjects, while
remaining unable to match across fields, regain a capacity for crossed
responses (Zaidel et al., 1990, p. 154).2 I will focus on a recent dramatic
illustration of this regained capacity in a series of experiments by Pinto,
Neville and colleagues (2017), run with the Italian split-brain subject DDC.
DDC was unable to cross-match at an above-chance level; his accuracy on
cross-responding experiments depended on stimulus type and visual field

2 There are individual differences between split-brain subjects, though, with some
able to cross-match and unable to cross-respond; see e.g. Johnson (1984).
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but exhibited no field-response interaction effect. That is, given a stimulus
of a particular type and in a particular visual field, it made no difference to
DDC’s accuracy whether he was asked to respond using the right hand or
the left. DDC’s verbal responses, too, were no more accurate for RVF (LH)
stimuli than for LVF (RH) stimuli.

Indeed, while there is a large and difficult to summarize literature
investigating cross-responding after split-brain surgery, it seems safe to
say that a total incapacity for cross-responding is most characteristic of the
early recovery period and that split-brain subjects generally regain some
ability to produce crossed responses—especially crossed manual responses,
but sometimes also verbal responses to LVF (RH) stimuli, under certain
conditions. Despite the complex empirical literature investigating the extent
and basis of this regained capacity, philosophers have not, to my knowledge,
specifically addressed what implications it has for the debate about the
structure of split-brain consciousness—and yet split-brain subjects’ (early)
inability to cross-respond was a very substantial part of what evoked the
intuition that their consciousness was dual. This paper directly addresses
that lacuna.

I will be addressing the consciousness of a split-brain subject like
DDC, who is presently capable of cross-responding. Note that if DDC
once was, immediately after surgery, not so capable, then this may mean
that the structure of his consciousness has changed over the course of his
post-surgical life. I do not see anything objectionable in the idea that the
structure of a subject’s consciousness could change gradually over time.
Conscious structure supervenes on something—whether neural structure
or behavioral pattern—that might itself theoretically change in the role it
plays in a subject’s mental life. I will address the structure of consciousness
only in a split-brain subject who can already cross-respond, however.

The clearest evidence of cross-responding is obtained under experi-
mental conditions, and it is possible that outside such conditions, cross-
responding is less common or more common or carried out differently. It
would be difficult to work out what very short-term changes in the nature
of interhemispheric interaction signified, concerning the structure of con-
sciousness; some philosophers have argued that it is in fact different inside

versus outside of experimental conditions (see Marks, 1981; and Tye, 2003).
For the purposes of this paper, however, I make the simplifying assumption
that the interhemispheric mechanisms operative during cross-responding
experiments are equally operative in the subjects’ daily lives.

Beyond cross-matching and cross-responding experiments, there is a
great deal of further evidence relevant to determining the structure of split-
brain consciousness. Investigations of bimanual coordination after split-
brain surgery, for instance, and of interhemispheric and intrahemispheric
competition for attentional resources, bear on the question of whether
split-brain consciousness is unitary. Whether split-brain subjects’ behavior
is “normal” outside of experimental conditions, and in what sense, is also
relevant (see Ferguson et al., 1985; see discussion in Schechter, 2018). This
paper neglects such evidence since it does not attempt to argue that split-
brain consciousness is unitary or dual but rather investigates whether there
is a particular kind of conscious unity, subserved by a particular interhemi-
spheric mechanism, that may persist in split-brain subjects, whether or not
other interhemispheric mechanisms subserving other forms of conscious
unity are also operative.

3 Direct interhemispheric visuo/motor
integration

The empirical basis of cross-responding after split-brain surgery is subject
to debate. The issue plausibly depends, in part, upon the type of stimuli
and responses used in a particular trial; to take one example, researchers
have implicated visual transfer via the superior colliculus in the production
of some crossed responses (Clarke & Zaidel, 1989), but this presumably
cannot be the explanation for crossed responses to purple stimuli (Savazzi
et al., 2007), since the superior colliculus is believed to be insensitive to
purple light (Tamietto et al., 2010). Even focusing only on the stimuli and
responses used across Pinto, Neville and colleagues’ (2017) various experi-
ments, however, Schechter and Bayne (2021) point out that three different
mechanisms could have enabled DDC’s crossed responses.
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First, it is possible that the hemisphere to which the stimulus was
directed always produced the response, whether crossed or uncrossed.
Many split-brain researchers believe that each hemisphere develops a fair
ability to control movements even of the ipsilateral (same side) hand (see
e.g. Clarke & Zaidel, 1989; Johnson, 1984). Several researchers also claim to
have found evidence of a limited capacity for RH speech in some subjects
(Baynes et al., 1995; Gazzaniga et al., 1996), at least under conditions in
which the range of possible verbal responses is known to both hemispheres
in advance (as it would have been in Pinto, Neville and colleagues’ 2017,
experiments).

If this sort of redundancy of motor capacity were the mechanism of
crossed responses, then such responses might not provide evidence that
split-brain consciousness is unitary. Rather, in this picture, RH experiences
remain localized to and thus presumably apt to be unified only with other
RH experiences, and mutatis mutandis for LH experiences—and experi-
ences in each hemisphere are available to a distinct set of systems for the
production of movements—it is just that the two sets can produce most of
the same kinds of movement.

A second possibility is that the hemisphere to which a stimulus was
directed, on a crossed response trial, initiated some sort of overt movement
that was then used by the other hemisphere to guide the appropriate re-
sponse. For instance, since Pinto and colleagues presented answer choices
in free vision, the hemisphere that had seen the stimulus on a trial could
have directed the subject’s gaze to the matching answer choice, and then,
finding its eyes fixed on that answer choice, the other hemisphere could
have selected it.

If this were the mechanism of crossed responses, then such responses
might again not provide evidence that split-brain consciousness is unitary.
In this picture, too, RH experiences remain localized to the RH and LH
experiences to the LH. It is true that the information carried by one hemi-
sphere’s experiences is, in a way, made available to the other hemisphere.
But, first of all, what is directly communicated may be something about
the proper response, from which the nature of the stimulus can at best
be reliably inferred. Second of all, movement is the means by which the

information is made available. But I can make information available to you
by moving—for instance, I can look at the correct answer choice, and you
can follow my gaze—without you being subject to the experience of mine
that prompted my looking.

The third possibility is that the hemisphere to which the stimulus was
directed, on a given trial, sent a direct neural signal to the other hemisphere,
allowing it to make the correct response. This is the hypothesis that Pinto
and colleagues believe their results support. And the version of this third
hypothesis that I will work with, is one according to which what transferred
between hemispheres was motor or perhaps visuomotor information about
the proper response, rather than semantic or strictly perceptual information
about the stimulus. This is the version most deserving of our attention, for
four reasons.

First, as Pinto and colleagues point out, on some experiments they
obtained a main effect of visual field, suggesting that strictly visual informa-
tion was processed only within each hemisphere. Second, it is the transfer
of response information that would enable cross-responding but not cross-
matching. On any trial of a cross-responding experiment, the hemisphere
that received the stimulus is in a position to calculate the correct response—
information about which could in principle enable the other hemisphere
to act. But in a (cross-field trial of a) cross-matching experiment, neither
hemisphere is in a position to calculate the correct response without first
knowing what the other hemisphere’s stimulus was; an ability to transfer
response information would therefore not enable cross-matching. Whereas
it it were the interhemispheric transfer of stimulus information that enabled
cross-responding, one might expect such transfer to enable cross-matching
as well.

A third reason to work with the assumption that any interhemispheric
integration was of specifically motor or perhaps visuomotor information, is
that there are other studies that seem to implicate a such a capacity. Consider
a go/no-go experiment by Reuter-Lorenz et al. (1995, Experiment 6), which
found that the split-brain subject JW was able to produce or inhibit actions
to whose success information from both visual hemifields was relevant:
even when the (motor dominant) LH received a stimulus meaning go in
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its visual hemifield (the RVF), the presence of a stimulus meaning stop in
the RH’s visual hemifield (the LVF) could be successfully used to inhibit a
response. This was despite the fact that JW verbally indicated (LH) a lack of
awareness of LVF (RH) stimuli, suggesting that successful performance was
not achieved on the basis of interhemispheric transfer of a representation
of the stimulus, but rather an actual stopping signal of some kind.

Consider also a pair of studies with split-brain primates (Savaki et
al., 1993, 1996), which suggested that the RH could control a unimanual
(left hand) response to a visual stimulus even when that hemisphere was
blind (via unilateral optic tract section). The functional neuroanatomy of
these (surgical) primates makes it unclear how strictly visual (or semantic)
information about the stimulus could have transferred from the seeing to
the blind hemisphere, and the studies’ authors propose, instead, that the
RH generated preliminary intentions to reach, and that the cerebellum
(comparing the RH’s corollary discharges with, among other things, LH
visual information about the target) sent corrective signals back to the RH
that were used to generate updated and accurate motor intentions.

The cerebellum has indeed been identified as at least one plausible
substrate for the interhemispheric integration of visuo/motor information,
as argued in a number of papers by Michael Glickstein (see Glickstein, 1990,
2000, 2009; Glickstein & Berlucchi, 2008; Glickstein & May, 1995; Glickstein
et al., 1998; see also Prevosto et al., 2010), a researcher who performed
some of the earliest split-brain experiments on non-human animals (see
e.g. Glickstein & Sperry, 1960). The cerebellum is reciprocally connected
to a host of cortical regions involved in motor and visuomotor tasks. The
descending (cortico-ponto-cerebellar) pathway from the cerebrum to the
cerebellum and the ascending (cerebello-thalamo-cortical) pathway from
the cerebellum to the cerebrum are each usually thought to be lateralized
and crossed, coupling each cerebellar hemisphere with the opposite side
cerebral hemisphere. But there appears to be an ipsilateral (same side)
descending (ponto-cerebellar) projection as well (Brodal, 1982; Rosina &
Provini, 1984). This would put each cerebellar hemisphere in a position
to receive visual information from both cerebral hemispheres. And the
information in question would be from the dorsal stream (Goodale &Milner,

1992; Ungerleider &Mishkin, 1982): Glickstein andMay (1995) reported that
while several dorsal visual areas send substantial downstream projections
to the cerebellum (via motor pons), no ventral visual area did. This circuitry
may thus enable interhemispheric visually guided reaching after split-brain
surgery.3

A fourth and final reason to consider a motor or perhaps visuomotor
version of the interhemispheric integration hypothesis, is that this is the
version that Pinto and colleagues themselves endorse. And the truth of this
hypothesis would show, they claim, that split-brain consciousness is in fact
unitary.

4 Experience and action

Going forward, I will assume the hypothesis that split-brain subjects’ suc-
cessful crossed responses are the product of the interhemispheric inte-
gration of some sort of motor or visuomotor information; I will refer to
visuo/motor integration for short. If crossed responses after split-brain
surgery are the product of such integration, then they arguably pose some
difficulty for a duality account of split-brain consciousness. Perhaps the
interhemispheric availability of conscious visual or semantic information
would more clearly show that conscious experiences in one hemisphere
are apt to be unified with conscious experiences in the other. But even
the interhemispheric integration of visuo/motor information offers some

3 Some split-brain subjects, including DDC, are also able to make crossed verbal
responses, of a primitive sort, at least under the right experimental conditions, while
the cerebellum is more clearly involved in visuomotor control of reaching (and eye
movements). But it is possible that a simple capacity for interhemispheric go/no-go
signaling, of the sort Reuter-Lorenz and colleagues (1995) discovered, could enable
such responses. Perhaps if the LH formed intentions to speak all of the possible
answer choices, the RH could selectively disinhibit the answer choice it knew was
correct. Or perhaps verbal responses to LVF (RH) stimuli are produced by the RH;
perhaps the LH normally inhibits RH speech, but disinhibits all possible correct
answer choices under experimental conditions. These mechanistic explanations
seem as likely as any other.
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prima facie challenge to the conscious duality account. Certainly, there is
no such (direct) integration possible between you and me, or between your
consciousness and mine. And crossed responses are intentional actions,
undertaken in response to consciously perceived stimuli; any interhemi-
spheric integration in the production of these responses might therefore be
thought to subserve a kind of conscious integration.

It is not immediately clear, however, how to use interhemispheric
visuo/motor integration in an argument that split-brain consciousness is
unitary.

4.1 Partial unity

One initially tempting thought might be that a capacity for visuo/motor
integration shows that split-brain consciousness is at least partially unified
(as Schechter & Bayne, 2021, suggest). Now one thing one could mean by
this is just that split-brain consciousness is unified in some respects while
disunified in others; then the question just becomes in which respects. But
the actual existing partial unity account of Michael Lockwood (Lockwood,
1989, 1994; see also defenses by Godfrey-Smith, 2021; and Schechter, 2014)
is arguably not usefully employed to explain cross-responding.

In Lockwood’s account of split-brain consciousness, there are RH ex-
periences phenomenally unified with each other but not with (some of)
those of the LH, LH experiences phenomenally unified with each other but
not with (some of) those of the RH, and then a third set of experiences that
are phenomenally unified with all others. The key and striking feature of
this account is its relinquishment of the idea that phenomenal unity is a
necessarily transitive relation.

This feature of the account is controversial. In part that is because, in
both functional and phenomenological respects, a partially unified con-
sciousness, in Lockwood’s sense, is rather like a dual consciousness with
some overlap in contents between the two streams (Hurley, 1998). (Although
the partial unity account and the duality account may have different im-
plications concerning personal identity, a point to which I will return at
the very end of the paper.) Functionally, the two accounts agree about

which hemisphere’s consumer systems will have access, at any moment, to
which contents. Phenomenologically, the two accounts both imply that a
split-brain subject will have two phenomenal perspectives. A phenomenal
perspective seems to include all and only transitively unified experiences, as
Lockwood himself notes (see 1989, p. 92), and for reasons Nagel (1971, 1974)
and Schechter (2018) have tried to articulate: basically, if two experiences
are not phenomenally unified, then there is nothing it is like to have them
together, and if there is nothing it is like to have them together, then they
aren’t together in anyone’s—or any one—perspective. This is why Lock-
wood, defending the partial unity account, wrote that what is “… required
to imagine a given state of awareness of a commissurotomy patient is to
imagine each of his current, overlapping phenomenal perspectives in turn”
(1989, 92, emphasis added).

Perhaps split-brain consciousness is partially unified in Lockwood’s
sense. But non-transitive phenomenal unity does not seem to be a relation
in terms of which one can model a consciousness that makes possible cross-
responding and not cross-matching. In a crossed response trial, a split-brain
subject is responding to only a single hemisphere’s stimulus and thus to a
single experience at a time. Lockwood’s account concerns relations between
three or more experiences—rather than between individual experiences
and actions.

In this respect, Lockwood’s account is in fact traditional and like other
important accounts of split-brain consciousness not considered here, in-
cluding the (similar) accounts of Marks (1981) and Tye (2003) and including
Bayne’s interesting “switch” model (Bayne, 2008, 2010; see also Hurley,
1998). These accounts all concern access and phenomenal unity relations
between RH and LH experiences—relations that determine whether a split-
brain subject has one perspective or two.

The inability of a split-brain subject like DDC to match stimuli across
fields suggests that his experience of a left field stimulus and his experi-
ence of right field stimulus are not incorporated into a single perspective.
Meanwhile, since cross-responding tasks require a subject to make use of
only a single RH or LH experience at a time, such responding does not
seem to provide countervailing evidence that RH and LH experiences are so
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incorporated. It is cross-matching that requires a perspective incorporating
a bihemispheric pair of experiences, and DDC cannot cross match.

4.2 Agent unity

Pinto and colleagues themselves proposed that DDC’s capacity for cross-
responding provides compelling grounds for thinking that split-brain con-
sciousness is unitary (they say “unified”) (Pinto, de Haan, & Lamme, 2017;
Pinto, Neville, et al., 2017). Their reasoning seems to crucially involve the
notion of subject unity. In their account, interhemispheric motor integration
demonstrates that a split-brain subject is a unitary conscious agent (Pinto,
Neville, et al., 2017); the subject’s experiences are thus unified in virtue
of being the experiences of a single conscious being. Reconstructed, the
argument is something like:

P1. In a split-brain subject, while there is not interhemispheric percep-
tual or cognitive integration, there is interhemispheric motor integration,
enabling the subject to act, via any response modality, in response to
a conscious experience of a stimulus received by either hemisphere.
(Empirical hypothesis explaining DDC’s ability to cross-respond but
not cross-match.)

P2. A split-brain subject is one conscious agent, who acts in response
to both RH and LH experiences. (Inference from P1.)

P3. A split-brain subject is one conscious subject. (Inference from P2.)

C. A split-brain subject has a unitary (unified) consciousness, albeit one
in which perception and cognition are not integrated. (Inference from
P1 and P3.)

P3 is not explicit in the relevant papers (Pinto, de Haan, & Lamme, 2017;
Pinto, Neville, et al., 2017) but allows the argument to employ an existing
construct of conscious unity: two experiences are subject unified if they are
the experiences of one conscious subject (see Bayne &Chalmers, 2003, p. 26);
P3 thus permits the inference that RH experiences are unified, in just this

sense, with LH experiences. Depending upon how P3’s “conscious subject”
is interpreted, however, this premise could be considered redundant, as we
shall see.4

It is not totally clear how to interpret the final notion of a unitary
consciousness appealed to in the argument’s conclusion. The proposal may
simply be that a split-brain subject’s consciousness is unitary not in the
sense that RH experiences are, say, access or phenomenally unified with
LH experiences, but unified just in the sense of being the experiences
of a single subject qua agent; this deflationary (but, as we shall see, still
interesting) reading is supported by the first paper’s describing a split-
brain subject’s situation as that of “ ‘split phenomenality’ combined with
‘unity of consciousness’ ” (Pinto, Neville, et al., 2017, 1236, emphasis added).
Alternatively, the proposal may be that the subject unity of a split-brain
subject’s RH and LH experiences demonstrates that they are also unified in
some further, familiar way—say, access or phenomenally unified; this bold
reading is supported by the other paper’s analogizing a split-brain subject’s

4While it is easy to formulate what it is for experiences to be subject unified, it is
on the face of it difficult to formulate, in a non-tautological way, what it is for
a subject to have a subject unitary consciousness. By structural parallel with the
formulations of what it is for a subject to have an introspectively or access or
phenomenally unitary consciousness, we should say that a subject has a subject
unitary consciousness if all the experiences of that subject are subject unified—that
is, if they are all the experiences of a common subject! But whether this is in fact
tautological depends on whether the term “subject” has a consistent meaning in all
three instances in which it occurs in that formulation, or whether it in the first two
instances refers to an animal and in the third instance to an entity whose identity
conditions are psychological. This ambiguity is addressed, in other terms, in this
section, but in brief, if “subject” has a consistent meaning throughout, then subject
unity turns out to be “trivial” (Bayne & Chalmers, 2003, p. 26); if it does not have
a consistent meaning throughout, then we need an independent specification of
the identity conditions of the subject referred to in the third instance, and that
specification will itself presumably appeal to some other unity relation such as
phenomenal unity. Most philosophers at present seem to think there is no route to
individuating subjects of experience without first determining what unity relations
hold between conscious experiences, which is why subject unity receives less
philosophical attention than introspective, access, or phenomenal unity.
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conscious perspective to that of a non-split subject watching a film whose
audio was out-of-sync with its visuals (Pinto, de Haan, & Lamme, 2017,
pp. 845–846).

We are by this point assuming that P1 of the argument is true, so the
issue becomes whether the kind of unitary agency supported by P1 and
referred to in P2 can ultimately provide support for C, interpreted in either
the bold or the deflationary way.

The next section of this paper could be viewed as laying the grounds
for defending a deflationary version of the argument’s conclusion, so I will
postpone its discussion here. The ultimate difficulty however will be that it
is consistent with the proposition that RH and LH experiences are not intro-
spectively, access, or phenomenally unified, and most philosophers would
then probably not immediately recognize the conclusion as concerning a
real or robust form of conscious unity.

Here I will explain two difficulties for the argument when C is given
the bold reading, according to which split-brain consciousness, in virtue of
being subject unitary, is also introspectively, access, and/or phenomenally
unitary.

The core problem is that P3’s appeal to a unitary conscious subject
is itself ambiguous. Normally, we assume that a single conscious subject
is the subject of a single phenomenal perspective. This assumption
strikes me as strongly held. Suppose for example that someone said that
since conscious subjects are necessarily animals, a split-brain subject
necessarily enjoys a unitary consciousness, albeit one in which the two
hemispheres were associated with distinct phenomenal perspectives.
But this would likely strike most philosophers as an account according
to which split-brain consciousness was dual. It is the strongly held
nature of the assumption that makes puzzling the authors’ reference
to “split phenomenality” together with “unity of consciousness” (Pinto,
Neville, et al., 2017, p. 1236). The inference from P3 to the bold reading
of C thus seems secure only if P3’s “one conscious subject” is read
as “subject of one phenomenal perspective.” In that case, the subject
unity of RH with LH experiences would mean that they were also
phenomenally unified.

But it is not clear that the version of P2 supported by P1 provides
reason to think that a split-brain subject is one conscious subject in this
phenomenal sense. For it is not clear how interhemispheric integration of
motor (or even visuomotor) information could provide the basis for the
phenomenal unity of, say, perceptual experiences. Meanwhile, the inability
to cross-match provides at least some reason to think that perceptual expe-
riences are not interhemispherically unified. Indeed, given how much of
experience is perceptual in nature, it is unclear how to make sense of the
proposal that a consciousness in which “perception” was “divided” (Pinto,
Neville, et al., 2017), could still be phenomenally unified—as the second
paper (Pinto, de Haan, & Lamme, 2017) implies that it is, by analogizing
a split-brain subject to a non-split subject watching an out-of-sync film
(Pinto, de Haan, & Lamme, 2017, pp. 845–846).

That analogy risks misleading. A non-split subject would demonstrate
co-accessibility, and thus, one assumes, co-phenomenality, of an out-of-sync
film’s audio and visuals, in judging that they were out-of-sync (Schechter
& Bayne, 2021). But this is what split-brain subjects cannot do, when they
cannot cross-match. Their inability to report the conjunction of or to cog-
nitively relate to each other a bihemispheric pair of conscious contents
provides at least some reason to think that these are not introspectively or
access unified and thus, one assumes, not phenomenally unified either. And
if they are not so unified—not incorporated into a single perspective—then
C, on the bold reading, is false.

Alternatively, P3 might be taken to say that a split-brain subject is one
conscious subject in the mere sense that any experience—whether of the RH
or the LH—is one that the agent referred to in P2 can use somehow in action.
In this case, P2 clearly supports P3, since P3 now more or less restates P2.
But now it is not clear that P3 supports the bold reading of C. For, once
again, it is unclear how a split-brain subject’s being a single subject of the
sort whose unity is grounded in strictly visuo/motor integration, could provide
the basis for, say, the phenomenal unity of perceptual experience.

Granted, we do normally assume that a unitary conscious agent has
a unitary conscious perspective. But this is assuming a normal conscious
agent. This brings us to a caution about P2: the truth of P1 might show
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that a split-brain subject is a unitary agent in some respects, but not in
every respect in which a non-split subject is. Pinto, de Haan, and Lamme
themselves acknowledge (2017) that perception and cognition are dual or
divided in a split-brain subject, explaining the inability to cross-match. But
in that case—assuming that integration at the level of perception and cog-
nition are not epiphenomenal with respect to agency—a split-brain subject
could not be entirely normal qua unitary agent. And in addition to carry-
ing perceptual and cognitive (Sidtis et al., 1981) information about stimuli,
the corpus callosum also appears to be a site of exchange of information
about action (Oliveira & Ivry, 2008; Wahl et al., 2007; Zapparoli et al., 2018).
(Savazzi and colleagues have indeed proposed that the (anterior) corpus
callosum carries an intention, “rather than a sensory or a motor signal”
(Savazzi et al., 2007, p. 2424; see also Iacoboni, 2006; and Geffen et al., 1994).)
If that is correct, then a split-brain subject might be dual qua agent even
with respect to highest levels of the control of action, even if unitary qua
agent with respect to lower levels of the motor hierarchy. (See Schechter,
2018 for a discussion of this point and for consideration of evidence offered
by Franz et al., 1996; see also Franz et al., 2001 and Franz et al., 2000.)

Consider a pair of figures Pinto, de Haan, and Lamme published
to illustrate their proposal (see Figure 1, reproduced from Pinto, de
Haan, & Lamme, 2017). The top figure (Figure 1a) is meant to illustrate
the picture of split-brain psychology suggested by the inability to
cross-match and cross-respond. In this picture, stimuli are perceptually
and cognitively processed only within each hemisphere, and then the
motor outcomes of such processing are made available to only that
single hemisphere’s motor control systems. The picture supported
by their findings, the authors note, is different, and illustrated by
the lower figure (1b). In this picture, stimuli are still perceptually
and cognitively processed only within each hemisphere, but the final
output of such processing is made available to the full set of motor
production systems within the organism. And it is the possession
of this kind of unified system for the production of movement that
Pinto and colleagues suggest is or grounds the existence of a unitary
conscious agent.

Figure 1: This figure appears in Pinto, de Haan, and Lamme (2017) and is meant to
illustrate the picture of split-brain psychology supposedly implied by the inability
to cross-respond or cross-match on the one hand (Figure 1a) and the picture of
split-brain psychology supposedly implied by the ability to cross-respond but not
cross-match (Figure 1b).
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In evaluating the proposal, however, it is tempting to make the
following mistake. Seeing a little semi-circle labeled “central control
agent”—which appears to have two hands and be speaking—it is tempting
to imaginatively project one’s own agential capacities into it and to think
something like, “If my perception and cognition were divided, I would be
able to do nifty things such as, say, calculate, separately and simultaneously,
the costs of two different home renovation projects, and then bring the
results of the two calculations together to compare their costs.” (The
thought has a Parfitian flavor, see Parfit, 1971, p. 6.) Having imagined this,
it might then seem to you that you would still be an agent of the sort you
are now—perhaps with enhanced abilities.

But your imagining would have led you astray, for comparing the
results of the two calculations is itself cognition, and for the agent in Figure
1b, cognition is dual: this agent can engage in calculating costs only in each
of two different “streams,” and the outputs of the two streams’ cognitive
processing are not directly disposed to become joint objects of cognition in
either stream—even if each disposes the agent to, say, dial a contractor’s
number, using either hand. This is a respect in which a split-brain subject is
not a unitary agent. And once it is acknowledged that a split-brain subject,
while one agent in some respects, is also two agents in other respects (for
instance, with respect to thinking), the question would become which sort
of agency had a stronger connection to prominent notions of conscious
unity. Given the connections between cognition and access consciousness,
and between access unity and phenomenal unity, it seems unlikely that
the kind of agent whose unitariness was entailed by P1 is more closely
connected to phenomenal unity than is the kind of agent whose unitariness
was not so entailed.

It would thus be a mistake to think that, if a split-brain subject is a
unitary agent, they are necessarily a unitary agent in every respect in
which we assume a non-split subject is. And once we recognize this, we
have further reason to doubt that C, on the bold reading, is adequately
supported by the argument’s premises.5

5 One might wonder whether results a more recent experiment by Pinto and col-

leagues (Pinto et al., 2023) with the split-brain subject DDC support the strong
reading of C. In a novel cross-field query task, a stimulus was presented in one
visual field, then a task-specifying signal in one visual field, then answer choices
in free vision (both visual fields). The answer choices on each trial were an image
matching the stimulus, a foil, and an “X”. When the task-specifying signal was an
“X”, the subject was to select the X; when it was a “?”, the subject was to select the
answer choice matching the stimulus. In the trials of interest, the stimulus was
presented in one visual field while a “?” was presented in the other. Though still
unable to cross-match in other experiments, DDC was able to perform this novel
task. The authors believe that determining the correct answer in a cross-field query
task involves a kind of deliberate or “conscious” effort, while in a cross-matching
task, one judges literally at a glance what the answer is; they therefore propose
that “conscious processes” in the split-brain are unified even if “unconscious” (in
the sense of swift or automatic) processes are not.

Like those of the older (2017) paper, the results of the more recent (2023) paper
could be the product of several different mechanisms. Some of these do involve
interhemisphericmotor integration, so the papermay provide additional support for
P1 of the argument above. And one might read the author’s recent (2023) proposal
as in line with the argument reconstructed at the beginning of this subsection (4.2),
if one thinks that the processing the authors call “conscious” requires a greater
exercise of DDC’s agency. But it is in fact unclear whether the paper provides
further support for the bold reading of C.

First, it is uncertain whether the proposal is one according to which conscious
experience itself is unified or whether it is meant as it is phrased—as the claim that
effortful processing is somehow unified (or perhaps that conscious experience is
somehow unified during effortful processing). Second, it is unclear how it could
show that conscious experience itself is generally unified; indeed, the proposal
seems to be that DDC cannot determine the correct answer via a quick glance
visually presenting to him two (cross-field) stimuli in relation to each other, which
provides some reason to think that he has no (single) visual perspective incorporat-
ing representations of both stimuli. In any event, in at least some cases, split-brain
subjects cannot cross-match even when there is a delay between the two stimuli
(Gazzaniga et al., 1996; see also Funnell et al., 2000), making such cross-matching
“conscious” or effortful (and pace Pinto and colleagues’ prediction in the 2023
paper). Finally, it’s not clear how the distinction between effortful versus automatic
processing would explain the dissociation between ordinary cross-responding ver-
sus cross-matching; neither seems more effortful, since both involve perceptual
recognition, perceptual comparison, and memory. This last dissociation remains
the focus of this paper, since it has been obtained by multiple researchers.
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The considerations marshalled here and in the previous subsection
on Lockwood point towards a common conclusion. If we want to develop
an account of conscious unity grounded in interhemispheric visuo/motor
integration, it will likely employ an unfamiliar unity relation, one consistent
with at least the apparent breakdown of interhemispheric access unity and
thus, one assumes, of phenomenal unity as well.

5 Action unity of consciousness

Familiar accounts of what it is to possess a unitary consciousness reduce
it to a relation between one conscious experience and another. We can
think of this as a kind of “horizontal unity,” linking homologous things,
say, visual experiences. The inability to cross-match provides one piece of
evidence suggesting the absence of such horizontal unity between the two
hemispheres’ conscious experiences. The ability to cross-respond using
interhemispheric visuo/motor integration, meanwhile, does not seem to
provide countervailing evidence, since this capacity does not on its face
concern horizontal relations between experiences at all, but rather “vertical”
relations between experiences and actions. DDC seems like one agent
not with respect to his experiences co-belonging to any perceptual or
cognitive perspective, but rather with respect to his ability to use (motor
representations downstream of) any experience in the production of any
token action.

But we can of course recast this vertical relationship between expe-
riences and actions as a relationship between experiences. The relation
between experiences that would explain DDC’s ability to cross-respond
is that of their mutual availability to contribute to the very same (token)
actions or to the same (token) motor consumer systems producing action.
(Note that there are two possible formulations of this mutual availability.
On the stronger reading, it is the case that, for any pair of experiences,
both members can contribute to any token action; on a weaker reading,
either can contribute. I believe there is support for the stronger reading and
will tend to assume it going forward, but evaluating the relative support

received by the stronger versus the weaker formulation would require more
work, and one might view the weaker notion as less plausibly representing
a kind of conscious unity.)

This relation is similar to a kind of conscious unity relation recently
proposed by Wu (2020), who has suggested that ventral and dorsal stream
contents might be mutually unified in virtue of both being available to
contribute to the same intentional actions, even if only ventral stream
contents can be conceptualized, introspected, or reported.

Call this form of unity action unity. It could turn out that all bihemi-
spheric pairs of conscious experiences in a split-brain subject are action
unified—in which case we could say that split-brain consciousness was
action unitary. Perhaps we could also say that a split-brain subject was a
unitary agent of some kind, in virtue of the action unity of their experiences.
Of course, depending upon the sort of task such a “vertically unified agent”
was trying to perform, they might or might not be able to perform it, since
some tasks (e.g. cross-matching tasks) require horizonal unity. But when
tasks don’t require such horizontal unity, the agent might perform well.

This unity construct is, however, fairly different from familiar con-
structs. Most saliently, action unity is not phenomenal unity (perhaps pace
Wu, 2020, p. 433). Of course, access unity isn’t phenomenal unity either,
but it is plausible to many people that the two should be co-extensive:
whenever one attends to a pair of co-phenomenal experiences, one em-
ploys introspection, and co-introspectability requires co-accessibility; to
co-introspect two experiences as phenomenally unified therefore requires
that they be access unified as well. But given their inability to cross-match,
split-brain subjects seem unable to bring together, in introspection or cog-
nition, bihemispheric pairs of experiences—even if such experiences are
action unified. Thus, action unity is also not access unity. The version of
the proposal best supported by the data considered here is one according
to which RH and LH experiences can be action unified without needing to
be access or, presumably, phenomenally unified. (Though of course they
could, for all that, be unified in all these senses.)

It might be questioned whether split-brain subjects cannot co-
introspect bihemispheric pairs of experiences. That would mean that
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split-brain consciousness was not introspectively unitary, and split-brain
subjects certainly do not report anything unusual about their consciousness,
even when asked (including in Pinto, Neville, et al., 2017, p. 1235). But for
two experiences to be introspectively disunified is not for their subject
to be capable of introspecting that they are disunified; this shouldn’t be
possible, since any act of introspection is itself a conscious event occurring
within some perspective or other, rather than outside any such perspective
and yet somehow capable of surveying how many perspectives there
are. This is why the introspective sense that there is just one conscious
perspective “in one’s brain” does not provide evidence that there is. The
only way to detect the introspective disunity of bihemispheric pairs of
experiences is to obtain third-personal evidence that such pairs cannot be
co-introspected—via, for instance, a cross-matching test.

It might also be questioned whether it is true that successful
cross-responding—if it is explained by interhemispheric visuo/motor
integration—does not demonstrate access unity. True, DDC was asked to
respond to just one hemisphere’s conscious experience on each individual
cross-responding trial, but across trials, DDC acted on experiences of both
RH and LH experiences. Doesn’t this demonstrate interhemispheric access
unity of those experiences, at least across trials?

But access unity is a relation between two (or more) experiences that
holds when they are available to the same token consumer systems, where
many of these are understood to be cognitive. In the proposal under con-
sideration, RH and LH experiences are both available to different cognitive
consumer systems and only to the same motor consumer systems. Access
unity, like access consciousness, involves availability to more than just
the latter. It involves availability to working memory, for instance, and to
systems for the long-term encoding of semantic information. It involves
availability to various conceptualizing systems and to verbalizing systems.

Indeed, describing action unity in terms of the availability of all of
a split-brain subject’s experiences to the same token motor systems itself
risks misleading on an important point. According to the hypothesis of
the direct exchange of visuo/motor information, what is available to either
hemispheres’ motor control systems is visuo/motor information from either

hemisphere. Given DDC’s inability to cross-match, it looks as though visual
experiences of the sort used to identify stimuli are not interhemispherically
available. Conscious thoughts, too—like the thought, “The stimulus on the
left was a tank”—also seem to remain intrahemispheric. In the proposal
under consideration, things like conscious percepts are interhemispheri-
cally available only very indirectly, in virtue of the direct interhemispheric
availability of the downstream, visuo/motor representations formed on
their basis. Indeed, the “unitariness” of the agent we are considering lies
purely in the visuo/motor realm, rather than in the realm of perception-for-
identification or of thought.

This point does not undermine the construct of action unity, which
speaks only of experiences’ availability to contribute to actions. These
contributions might indeed be very indirect, mediated through their down-
stream effects on, say, motor plans. Phenomenal unity, however, does seem
to be a direct relation between experiences.

The action unity of a pair of, say, bihemispheric visual experiences in a
split-brain subject, might turn out to be a very indirect, dispositional, causal
relationship. Note that the action unity of a given pair of bihemispheric
visual experiences in a non-split subject might be equally indirect. It is just
that, in a non-split subject, those experiences would also be more directly
causally connected to each other and thus consciously unified in other
senses as well.

6 Is action unity a kind of conscious
unity?

I’ve proposed a construct of conscious unity—action unity—that might hold
between a bihemispheric pair of experiences in a split-brain subject. This
unity relation seems interesting and worth further investigation in the
split-brain case. One might, however, doubt that action unity is a kind of
conscious unity, for two reasons.
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6.1 Zombie unity?

The empirical aspect of the proposal is one according to which what re-
mains unified is something like dorsal stream visuomotor processing or
else strictly motoric processing (beneath the level of high-level action
concepts and intentions, again, see Schechter’s (2018) discussion of split-
brain agency). But the representations that are trafficked by the systems
responsible for such processing are typically said to be non-conscious. It
might then seem puzzling that the unity of a non-conscious system and
its non-conscious representations should serve as the basis for any kind
of conscious unity. Why not just think that a split-brain subject has two
streams or centers of consciousness that influence action in part via their
mutual connectedness to a single “zombie” system (Clark, 2007) for the
control of movement?

In response to this concern, a defense of action unity as a genuine kind
of conscious unity might proceed along either of two lines. First, it might
argue that the visuo/motor information available interhemispherically is at
least partially conscious. Some philosophers have recently tried to show that
at least some dorsal visual stream representations are in fact phenomenally
conscious (Phillips, 2021; Wu, 2020; though see also Michel & Lau, 2021)—or
perhaps some of the strictly motoric signals that transfer between the
hemispheres are themselves conscious.

It is unclear though what putative consciousness of dorsal stream
contents would be contributing to an explanation of crossed responses.
Consider again a trial in which a stimulus was presented in DDC’s LVF
(RH) and now two answer choices appear in free vision (both RH and
LH), and his task is to point to the answer choice matching the stimulus,
using the right hand (predominantly LH). The stimulus (the LVF image)
presumably received conscious ventral stream representation in the RH,
the hemisphere that (according to Pinto et al.’s hypothesis) is sending a
motor signal to the LH about the proper response; no further conscious
representation of the stimulus—whether RH or LH or both—would seem
to be necessary. Meanwhile, the answer choices are receiving conscious
ventral stream representation in both hemispheres.

What putative consciousness of interhemispheric motor signals would
contribute to an explanation of cross-responding is also unclear. It might
seem that the LH would have to have been conscious of something or other
in order for it to (decide to?) point to any answer choice at all—at least if
such a response were to be rational. But first of all, it is arguable that the
LH would have an intention to point to something—that’s what the subject
is required to do, and the LH is prepared to do it—and the LH could be
conscious of that (LH) intention. Second of all, even on the basis of receiving
a non-conscious motor signal indicating to select a particular answer choice
(which would presently be receiving conscious representation in the LH
ventral stream), the LH could perhaps form its own conscious intention to
select it. And, in any event, whatever the connection between consciousness
and rational action in normal contexts, we are discussing actions undertaken
in experimental contexts. The LH is aware of the experimental request to
point to one of two things, and aware that, whatever is pointed to, that
response has a good statistical chance (given the limited response options)
of being correct; under those conditions, perhaps it is rational for the LH
to select an option even without any consciousness of either the original
stimulus or of the RH motor signal to select that option.

It is, then, at best unclear what interhemispheric visuo/motor con-
sciousness would contribute to an adequate explanation of successful cross-
responding, and it is therefore arguable that the best model of action unity
would not be one that appeals to it. And this is so even if some dorsal visual
stream contents are conscious, as Wu (2020) and Phillips (2021) believe.
Dorsal visual stream consciousness might explain certain findings in the
split-brain literature—such as a preserved ability to verbally describe (LH)
certain features of especially moving LVF (RH) stimuli (e.g. Trevarthen &
Sperry, 1973)—and could perhaps be accommodated by Lockwood’s (1989)
partial unity account. But, again, it is unclear whether the consciousness of
specifically visuo/motor information that is interhemispherically integrated,
contributes anything to an explanation of cross-responding.

A more radical defense of action unity as a kind of conscious unity
would argue that the visuo/motor information integrated between the hemi-
spheres does not itself need to be conscious in order for its integration
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to secure a kind of conscious unity. One might reason along the follow-
ing lines. Any type of motor response can be used to execute either LH
or RH conscious intentions, formed on the basis of any LH or RH con-
scious experience—in other words, a split-brain subject is action unitary.
Action unity inherits its status as a kind of conscious unity either (or both)
from the fact that what are ultimately, indirectly unified, on the basis of
the direct interhemispheric integration of their downstream, visuo/motor
consequences, are conscious experiences, or from the mere fact that action
unity is the (or a) relation undergirding the identity of a conscious agent.
That agent is unitary in virtue of its action unity and conscious because
its experiences and the intentions formed on their basis are themselves
conscious.

6.2 A conscious subject without a (single)

conscious perspective

A second reason to doubt whether action unity is a genuine kind of conscious
unity is simply that it dissociates from the three more familiar constructs
of conscious unity first introduced in Section 2, while they do not seem so
dissociable from each other.

Although introspective unity, access unity, and phenomenal unity are
distinct constructs, it is plausible that they are necessarily co-extensive (see
Section 2.1). For reasons we have seen, however, action unity seems not
just conceptually distinct but empirically dissociable from these other three.
Of course, it may be that there is no such dissociation in the split-brain
case: as stated early in, the paper is not concerned to argue that split-brain
consciousness is introspectively, access, or phenomenally dual; perhaps it
isn’t. But given the plausible mechanisms of action unity on the one hand
and of introspective and access unity on the other, it should be empirically
possible for them to dissociate.

A defender of action unity as a genuine form of conscious unity might
respond that, even if introspective and access and phenomenal unity are not
empirically dissociable from each other, though action unity is dissociable
from the others—well, so what? So there are just a plurality of kinds of

conscious unity, some of which overlap with each other with respect to
their mechanisms and some of which stand alone.

The difficulty for this response, I think, is the strength of our tendency
to identify having a unitary consciousness with the possession of a single
phenomenal perspective, of the sort that any act of introspection will
necessarily reveal. To say that a split-brain subject’s consciousness is action
unitary is not to say that their brain is associated with only a single such
perspective. Indeed, again, it seems possible to have an action unitary but
phenomenally multiple consciousness: action unity most directly relates
experiential contents to actions, while to have a unitary perspective is
to have the contents of one’s experiences directly related to each other
somehow.

The apparent empirical dissociability of having an action unitary con-
sciousness and having a unitary phenomenal perspective is perhaps espe-
cially perplexing if one is inclined to think that where there is an action
unitary consciousness there should thereby be a unitary conscious subject.
The thought is somewhat intuitive; if nothing else, one might think that the
unitariness of the conscious subject is secured by the preservation of any
kind of conscious unity. But since action unity appears not just conceptually
but also empirically consistent with phenomenal disunity, we would then
be forced either to drop the idea that a single conscious subject necessarily
has a single phenomenal perspective or else to somehow find a way of
delineating phenomenal perspectives other than in terms of phenomenal
unity.

I myself regard this choice as something of a dilemma, but of the
two horns, the second is least attractive: it is difficult for me to think of
what it is to have a single phenomenal perspective except in terms of a
phenomenal relation between conscious phenomenal characters! Indeed,
my basic notion of a subjective perspective is a phenomenal one, and in this
I imagine I’m typical.

It might indeed be easier to recognize action unity as just another kind
of conscious unity if we moved away from thinking about conscious unity
in phenomenal terms altogether. The recent movement towards illusionism
(see e.g. Frankish, 2016; Shabasson, 2022) suggests that this could happen.
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Issues of phenomenal consciousness and phenomenal unity are, admittedly,
what has always made the split-brain cases so gripping (Nagel, 1971, p. 410);
perhaps the greatest challenge facing existing unity accounts is that we
find it difficult to imagine what it would be like to see two (bi-visual field)
stimuli—clearly enough to identify each of them—and yet somehow unable
to see whether they were the same or different. But if we came to accept
that “there is nothing it is like to be anyone”, as one recent illusionist has
put it (Kammerer, 2022, 2846, emphasis added), then it would make no sense
to wonder whether there are one or two things it is like to be a split-brain
subject.6

Why would ceasing to think of conscious unity in phenomenal terms
help? After all, introspective and access unity relations could readily be
used (in practice are used) to individuate subjective perspectives, and a
split-brain subject’s inability to cross-match could still suggest that their
consciousness was introspectively and access dual. But if we ceased taking
it to be an indicator of or proxy for phenomenal unity, access unity might
just look like one kind of functional integration in a conscious being, and
action unity might just look like another. And action unity might then not
feel, in some deep way, less fundamental.7

A proponent of action unity as a kind of conscious unity, and one who
believed that the relation can be used to individuate conscious subjects,
might finally note that theirs is not even the first account of split-brain
consciousness to distinguish between being a single conscious subject and
having a single phenomenal perspective.

Recall that where the classic conscious duality account posits two
streams or sets of conscious experience, each comprising distinct token
experiences but with some duplication of contents, Lockwood’s (1989)

6 The right way to characterize illusionism’s commitments is obviously controversial,
as is my characterization of it as the thesis that there is nothing it is like to be
anyone. Nothing important hinges upon this here, however.

7 The fundamentality I mean to point to is of the conceptual sort—assuming Nagel
(1974), is right, again, that our most fundamental concept of the conscious is that of
the phenomenal. It could of course still be that some kinds of functional integration
remain, say, ethically fundamental.

partial unity account posits one stream or set of conscious experiences that
is only partially (non-transitively) unified. And some philosophers who
think that two streams of experience implicate two subjects of experience,
find it more natural to think of a single stream of experience as implicating
just one subject of experience—even if that stream is only partially unified
and thus the source of multiple phenomenal perspectives.

They may think this for two reasons. First, the partial unity account
posits token experiences that are shared between the hemispheres and
therefore common to both phenomenal perspectives, and there are prima
facie reasons to deny that multiple subjects can share token experiences.

Second, where the partial unity account posits token experiences that
are shared between the hemispheres, the duality account instead attributes
phenomenally identical yet token distinct experiences to each hemisphere.
And it might seem puzzling or even incoherent that a single subject of
experience could have, at any moment in time, two experiences with one
phenomenal character—experiences that were somehow distinct despite
the second making no phenomenal difference to their subject’s perspective
(see Bayne, 2008, pp. 289–291). This might then push someone to assign
phenomenal duplicates to different subjects—and only the duality account
appeals to such duplicates.

One way of interpreting Lockwood’s account, then, is that a split-brain
subject is a unitary conscious being who is subject to multiple phenomenal
perspectives. In this way, the proponent of action unity might consider it
a salutary precedent for distinguishing between the individuation of phe-
nomenal perspectives and the individuation of the conscious beings whose
perspectives they are. Perhaps a split-brain subject is a single action unified
agent—whether that agent turns out to have two phenomenal perspectives
or one.

Lockwood’s partial unity account has itself never garnered widespread
enthusiasm, however (as Schechter, 2014, explains). And if we cannot think
our way to a radically different notion of conscious unity—one not involv-
ing familiar and introspectable horizontal relations between experiential
contents—then we may be forced to that old fallback: we could simply
insist—pace Pinto and colleagues, as well as many philosophers, and in
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apparent tension with portions of the behavioral evidence—that split-brain
consciousness is dual.
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