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conscious experience. Despite their familiarity, judging between

states that we would call conscious and those we would not can
be difficult. Are you conscious when dreaming? How about when hyp-
notized? Are you conscious of the stop sign you obey despite being so
lost in thought that you have no recollection of stopping for the sign?
There are even distinctions between different types of consciousness,
such as Block’ s distinction between phenomenal and access conscious-
ness.! There are, however, few theories that venture to formulate any
kinds of necessary and sufficient conditions for consciousness.

David Chalmersintroduces severa “psychophysica principles,” but
these are principles intended to provide guidance in the formation of a
theory of consciousness rather than constitute a theory or part of atheo-
ry.2 Daniel Dennett argues for a Multiple Drafts Model (MDM) of con-
sciousness3 The MDM seems to explain many of the often perplexing
phenomena associated with consciousness. This model, however, is more
of arough outline than a concrete theory. There is not even an attempt to
give sufficient conditions for consciousness. The MDM seems to be on
the right track with much to offer in the development of atheory of
consciousness as do Chalmers's psychophysica principles. Asimportant
and intriguing as thiswork is, it provides no theories of sufficient condi-
tions for consciousness. There are, however, at least two theories that do
purport to provide sufficient conditions for consciousness.

In this paper, | will examine David Rosenthal’s higher-order
thought (HOT) theory of consciousness as a description of conscious-
ness in a connectionist system, viz. our brains. | will also examine John
Pollock’s Oscar project as an example of a serial machine with purport-
ed consciousness. My reasons for choosing these particular theories are
that they both claim sufficient conditions for consciousness and have
strikingly similar outlines. That one describes consciousness in a con-
nectionist system and the other in a serial system provides aframework
for discussion of the differences between serial and paralel systems.

Inthe first section, | will briefly describe Rosentha’ s and Pollock’s
theories. In the second section, | will give an account of why both
Pollock and Rosenthal resist thinking of consciousness as an inner per-
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ception. Section 3 consists of a comparison of the two theories.

In section 4, | will interpret the impact of phenomenal and repre -
sentational superposition, as described by Dan Lloyd, on the two theo-
ries under discussion.4 Lloyd uses similarities between characteristics
of connectionist networks and characteristics of human conscious expe-
rience to argue for the use of connectionist systems as models to facili-
tate understanding of consciousness.

Buttressed by the strength of these similarities, | will argue in sec-
tion 5 against the possibility of consciousness in a machine that uses
serial computation.

1. TWO THEORIES OF CONSCIOUSNESS

Higher-order thought theory5

Rosenthal’s higher-order thought theory trades on a distinction he
makes between transitive and intransitive consciousness. Transitive
CONSCiousNess is consciousness of something. Here ‘to be conscious of’
is a transitive verb phrase requiring a direct object. A creature capable
of consciousness could be said to be transitively conscious of what the
direct object refers to. Intransitive consciousness does not involve this
transition from noun phrase to direct object. This use compares to verb
forms such as ‘to run’ or ‘to deep’. It involves no direct object. Only
mental states can be intransitively conscious whereas we can be transi-
tively conscious of both the mental and the physical. On this theory, a
thought (first-order mental state m) becomes conscious only when
accompanied by a higher-order-thought (HOT) of the form ‘I am in
mental state m'. This makes m conscious (intransitively) but the HOT
itself is not conscious. In order for the HOT ‘I am in mental state m' to
become conscious, it needs to be accompanied by a third-order mental
state which has that HOT as its object. This third-order mental state
would be of theform ‘1 am having the thought—I am in mental state n'.
Third-order states, though not difficult to form, are relatively rare out-
side philosophy or psycho-therapy. Forming successively higher-order
mental states becomes very difficult very quickly.

The first-order mental state m could be any of avariety of types of
mental states: perceptual, cognitive, emotional, etc. Let us use, as an
example, the perceptual state of seeing a stop sign. On this view, one
could be (transitively) conscious of the stop sign without the perceptu-
a mental state itself being (intransitively) conscious. It is only when m
becomes the object of a HOT, that is to say one is conscious of m, that
we say m is conscious. It seems strange at first to say that one can be
conscious of something while that mental state (the being conscious of
state) itself is not conscious. Consider, though, the familiar scenario in
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which you are sufficiently conscious of a stop sign to stop your car yet
not so conscious of the sign that you can remember making the stop at
the end of your drive. You were preoccupied with thoughts of weekend
activities when you stopped at the stop sign. At the time you stopped at
the sign, your plans for the weekend were (intransitively) conscious, yet
you had to be (transitively) conscious of the sign in order to obey it.

Rosenthal includes a provision in his theory for HOTs arrived at
through consciousinference or observation. An example of suchaHOT
might in the following scenario: some friends point out that you are act-
ing uncharacteristically, that you are snapping at people and that you
have a sour look on your face. They say that you must be angry about
something, and you realize that what they say about your behavior is
true. You conclude based on this information that you are in fact angry,
yet you feel no conscious anger. Rosenthal believes that thisisacasein
which you have aHOT of the form ‘| am in state m' but that state mis
not itself conscious. To guard against such cases, Rosenthal includesthe
provision that a HOT arrived at through conscious inference or obser-
vation need not result in the corresponding first-order state’s becoming
CONsCious.

Oscar

According to John Pollock, his Oscar project will result in the world's
first artificial intellect, or artilect. Pollock aso claims that Oscar will be
conscious, and thus he will presumably be able to enjoy his status asthe
world's first artilect. Pollock describes his Oscar project’s ultimate
objective as “the construction and modeling of ageneral theory of ratio-
nality” (Pollock 113). My focus in this paper will be on what is pur-
ported to provide Oscar with consciousness, or the experience of quali-
tative feel.

Pollock does not think that consciousness will smply arise from the
complexity required to produce intelligence. He will instead install cer-
tain sensors that he claims will endow Oscar with consciousness. There
will be a category of sensors that will let Oscar know what is occurring
in the world. They will allow him to sense his environment. These are
‘perceptual sensors’. The second category of sensors will be sensors
trained on Oscar’s internal world. Call these ‘introspective sensors'.
There are two types of introspective sensors. The first type are called
‘first-order introspective sensors and the second type ‘second-order
introspective sensors' . Thefirst are sensors that monitor the output of the
perceptual sensors. They will enable Oscar to respond to his environ-
ment according to the dictates of his goals and reasoning apparatus.

The first-order introspective sensors let Oscar know what his per-
ceptual sensors are reporting. According to Pollock this is more than a



4 SCOTT BROCKMEIER

mere analog to qualitative feel—thisis qualitative feel. But Oscar is not
quite conscious. These first-order introspective sensors provide Oscar
with qualitative feel, but in order for this feel to be conscious, Oscar
must not only have the qualitative feel but also experience that feel. To
experience the qualitative feel requires second-order introspective sen-
sors. These are sensors trained on the first-order introspective sensors.
A more detailed description of these comes later. The output then of the
first-order introspective sensors becomes conscious when a second-
order introspective sensor “looks’ at it. This sounds surprisingly simi-
lar to Rosenthal’s HOT theory with the second-order introspective sen-
sors doing the work of the higher-order thought. This point is explored
in detail below.

2. AGAINST A PERCEPTUAL MODEL

Until fairly recently (within the last fifty years or so), most charac-
terizations of consciousness used comparisons to some type of illumi-
nation. Consciousness as a spotlight trained on a thought or sensation
was a common metaphor. Thinking of consciousness in this way
appeals to intuition and is especialy attractive to one who has a
Cartesian view of mind-brain interaction. The two theories examined
here urge us to resist such conceptions of consciousness.

Rosenthal warns against thinking of the HOTs on a perceptual
model such as vision or hearing. He says that if our HOTSs are percep-
tual like vision then there must be some distinct ‘mental quality’ asso-
ciated with the perception. When we see a cat with our eyes, the sensa-
tion of the cat and the cat itself are distinct. Let’s call the sensation of
the cat C* and the cat itself C. Now consider the case of a first-order
perception of a dog, cal it T, and the corresponding higher-order per-
ception of T, which we will call T*. It is not clear that these two, T and
T*, can be considered distinct with respect to their sensory content. The
sensation is the same even in introspection, when both T and T* are
intransitively conscious. Rosenthal says that you do have the first-order
thought of a dog and, in addition, another thought that results in the
first-order thought becoming conscious. However, while the thoughts
themselves are to be considered distinct, the sensation of the dog, it
seems, isthe samein both thefirst and second-order thoughts. (The only
difference between the two, in the case of ordinary non-introspective
CONSCiousNness, is that one is conscious and the other not.) The fact that
the sensation of an external object and the object itself are distinct while
the purported ‘ perception’ of a mental state, such as a thought, resultsin
no such distinct sensory content is meant to show that, as Rosenthal
says, “the analogy with perception [is] idle” (Rosenthal 32).

Just as Rosenthal resists a perceptual model of consciousness,
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Pollock resists characterizing what gives Oscar consciousness as per-
ceptual in nature. Pollock talks of introspective sensors but thisis mis-
leading in that the term ‘sensors’ names the components that pick up
stimuli from the outside world (i.e., perceptual sensors). The processes
involved, though, are fundamentally different. In distinguishing
between the perceptual and introspective sensors Pollock says:

We talk loosely about introspection as the “mind’s eye”, but no one
thinks there is literally a sense organ in the mind surveying what is
occurring there. When we talk about incorporating introspective
sensors into Oscar, we should not think of them on that model. The
addition of introspective sensors consists only of treating the output
of his perceptual sensors in new ways, giving them additional func-
tional rolesin cognitive processing. (Pollock 5)

By this description, there redly is no sensing going on when Oscar
introspects; rather, Oscar uses the output of his perceptual sensorsin his
cognitive processing.

Later, in How to Build a Person, Pollock indicates that the intro-
spective sensors mentioned above are not sufficient to provide Oscar
with consciousness. Pollock uses a distinction between having a quali-
tative feel and experiencing a qualitative feel. These introspective sen-
sors provide Oscar with the former but not the latter. Oscar has the feel
through the operation of his first-order introspective sensors, but in
order to experience the qualitative feel, second-order introspective sen-
sors are required. To support the view that one can have a qualitative
feel yet not experience it, Pollock distinguishes between sensations and
the fedls of sensations. He says that to equate a sensation and the feel of
a sensation would be like equating a rock and the feel of arock.6

The output of the first-order introspective sensor is the sensation
itself and the operation of the second-order introspective sensor results
in the feel of the sensation being experienced by Oscar. Pollock points
out that the output of thefirst-order introspective sensor is always avail-
able but usually not utilized and therefore usually not conscious. It is
only when the second-order introspective sensors are “trained” on the
output of the first-order introspective sensors that the feel of the sensa-
tion is experienced. Only then isthe feel of the sensation conscious.

As quoted above, Pollock says that we are not to think of the first-
order introspective sensors as a sense organ surveying the contents of
the mind. He says that there really are no new sensors added. We mere-
ly treat the output of the perceptual sensorsin new ways. They play new
functional rolesin Oscar's cognitive processing. If we areto think of the
first-order introspective sensors as the utilization of the output of the
perceptual sensors in new ways, then how are we to understand the
operation of the second-order introspective sensors? How do they sense
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the output of the first-order introspective sensors? Pollock writes,

To havethe feel isfor one' sfirst-order introspective sensorsto
be operating, but to experience the fed is to attend to the feel
itself, and that consists of the operation of second-order intro-
spective sensors sensing the operation of the first-order intro-
spective sensors. (Pollock 14)

Pollock is not explicit about how thisis to be interpreted. One possible
interpretation is that the sensing performed by the second-order intro-
spective sensors is meant to be understood along the lines of the sens-
ing of the first-order introspective sensors. That is, perhaps the output
of the perceptual sensors take on further functional roles in Oscar’'s
cognitive processing.

Under this explanation, however, it does not seem that the second-
order introspective sensors are really “sensing the operation of the first-
order introspective sensors.” The second-order introspective sensors
would only be giving different functional roles to the same data as the
first-order introspective sensors, that data being the output of the
perceptua sensors. If thisisthe case, then it seems quite possible for the
second-order introspective sensors to operate independently of the
first-order introspective sensors. Oscar would be able to experience the
qualitative feel while not even having that feel. This cannot be right.

Another possible explanation is that the second-order introspective
sensors, since they are to sense the output of the first-order introspec-
tive sensors, operate as the first-order introspective sensors do. That is,
they look to the functional roles that the first-order introspective sensors
give to the output of the perceptual sensors and give this output new
functional roles. | can see how a*“sensor” trained on another sensor can
be thought of as “sensing” the other sensor not as a true sensing but as
giving the output of that sensor new functional roles. But it is harder to
see how an even higher-order sensor can be said to sense, in the same
(serving functional roles) way, the output of a sensor whose operationis
to be understood as giving alower order sensor’s output new functional
roles. How do you give functional roles to functional roles?

The operation of these second-order introspective sensors is what
gives Oscar his putative conscious experiences. How they accomplish
thisis not clear. If Rosenthal’s and Pollock’ s theories are both correct
and describe the same thing then there must be a relationship analogous
to that of the HOT and the first-order thought between the second- and
first-order introspective sensors. One or both of the theories, though,
may be wrong. Another possibility is that they are both right yet no
definitive parallels can be drawn between what produces consciousness
in us and what produces consciousness in Oscar. Perhaps the two theo-
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3. ROSENTHALAND POLLOCK COMPARED

Both Rosenthal and Pollock warn against thinking of conscious-
ness as the result of some perceptual process. Both also have a multi-
level model of what is required to produce consciousness. But are they
both saying the same thing, only in different ways? The operation of
Pollock’s perceptual sensors would correspond to the operation of our
various sense modalities. Our eyes and ears produce neural outputs. The
production of these is often guided by cognitive processes but is not
dependent on them. Light striking the retinawill result in asignal being
sent to the occipital cortex even when higher functioning of the brainis
absent. Production of the signal sent to the occipital cortex does not
depend onits being part of any higher cognitive processes. Similarly, in
Oscar the perceptual sensors produce signals whose production does not
rely on higher cognitive processing.

The operation of the first-order introspective sensors in Oscar
would correspond to what Rosenthal calls transitive consciousness.
Pollock says that these first-order introspective sensors are little used
most of the time but they are nonethel ess always operating. This seems
to correspond closely to our being conscious of many things where only
some small subset isintransitively conscious. John Searle makes what |
see as the same point in a discussion of the center and periphery of con-
sciousness. There are sensations such asthe “feel of my shirt against my
skin” or the “tightness of my shoes’ that it would be wrong to call
unconscious.” Searle uses the word ‘ conscious differently, as compared
to Rosenthal, but | believe the phenomenon is the same, albeit with
divergent descriptions. So far it seems as if the two theories are saying

Figure 19
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the same thing. Figure 1 shows my formulation of the anal ogous com-
ponents of the two theories. We now turn to consciousness with quali-
tative feel, or intransitive consciousness.

The HOT theory says that a mental state is conscious iff it is
accompanied by an associated HOT that is not the result of conscious
inference or observation. Pollock says that Oscar experiences the qual-
itative feel produced by the first-order introspective sensors iff a sec-
ond-order introspective sensor is trained on the output of that (some of
those?) first-order introspective sensor(s). The HOT then would serve
the same role as the operation of the second-order introspective sen-
sors.8 There are questions about just how the second-order introspective
sensors in Oscar operate. Let us assume that there is a coherent way to
explain the operation of these introspective sensors at work in Oscar.
We will find that there are other problems that will prevent us from
ascribing consciousness to Oscar.

4. PHENOMENAL SUPERPOSITION AND SERIAL COMPUTATION

The reason that Oscar cannot be conscious is that he isimplement-
ed on a seria computer rather than as a connectionist system. | do not
believe that programs run on a conventional serial computer can be con-
scious. What Oscar will lack (and what | see as a necessary feature of
consciousness) iswhat Dan Lloyd calls phenomenal superposition. Our
conscious experience of visually perceiving a car is an experience of a
certain model, a certain color or colors, a certain type (sedan, truck, or
sports car), to name just a few of the aspects that make up the percep-
tion of acar. All of these features are simultaneously present yet each is
distinct. There is no blending or blurring of features. Part of the per-
ception of the car could be that it belongs to some particular person, or
that it isa car that makes you feel good because you learned to drivein
that same model. These sensory, cognitive, and emotional aspectsareall
part of the same experience. They are experienced not as a list of fea
tures but as a single integrated whole.

Some connectionist networks display a characteristic similar to
phenomenal superposition. Dan Lloyd describes representational
superposition as “the simultaneous activation of multiple dimensions of
information within a single activation vector.” Representational super-
position is demonstrated in connectionist networks constructed by
Jeffrey Elman, which he calls “Simple Recurrent Networks.”10 One
such network was fed ten thousand two- or three- word sentences
formed from alist of 29 words. The sentences were given one after the
other with no punctuation, e.g., ‘woman smash plate cat move man
break car boy move girl eat bread dog move mouse mouse move book’.
The entire list was presented to the network six times, one word at a
time, with the network being trained, by way of a feedback process, to
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predict the next word. The network never attained perfection in its
ability to predict the next word, but that was not the goal.

What was of interest was the way the net, after training, represented
the 29 words that were presented. An activation vector, in a connectionist
network, is the number or times each node in the hidden layer is active
during processing of a particular input—words, in this case. Examination
of the activation vectors of these 29 words showed that they were grouped
according to various characteristics. The activation vectors of verbs were
different than those of the nouns. The activation vectors for inanimate
nouns were distinct from those for animate nouns. As a subclassification
of animate nouns, humans were distinct from animals. The net displays
representational superposition in that an activation vector of, for example,
theword ‘cooki€’ representsit as a noun that isinanimate and also as
food. (To say that the vector of the word representsit asfood isto say that
the vector ismost similar to the vectors of other words on the list that also
refer to food.) When we have an experience of acar, it isasingle experi-
ence, rich in phenomenal characteristics. When one of these simple recur-
rent nets “ experiences’ aword, such as‘cooki€', this “experience” isrich
in grammatical characteristics.

| claim that phenomena superposition is a necessary feature of
consciousness and that Oscar will not have it because he is implement-
ed on a serial machine rather than a connectionist network. What
remains to be shown is that serial computation cannot produce
phenomenal superposition.

5. AN ARGUMENT AGAINST CONSCIOUSNESS VIA SERIAL COMPUTATION

Obviously, the experience of a connectionist network, as described
above, is nothing like any experience had by a person. The appeal of
connectionist architecture as a model for machine consciousness is,
however, compelling. One can point to the successes of neural nets,
such as proficiency in pattern recognition, but even stronger is the intu-
itive appeal of such systems as possible candidates for consciousness.
When | try to imagine what consciousness (or some analog to con-
sciousness) in aserial computer would be like | imagine something that,
if it exists, must differ not in degree but in kind. | may be accused of
suffering from philosopher’s syndromel?, mistaking a lack of imagina-
tion for an insight into necessity, but | hope to show that the differences
are profound enough to justify my conclusions.

| do not mean to argue that it is purely the complexity or the elec-
tro-chemical nature of the brain that allows us to be conscious. What |
want to demonstrate is how fundamentally different the brain is from a
computer serially manipulating symbols in binary code. How could a
serial computer produce the simultaneous and superposed, seamlessly
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integrated rich visual and cognitive content intrinsic to the perception of
ared sports car? A program running on a serial computer might have a
command that says, “ Seamlesdy integrate al of the information from
visual experience x,” but all of the information would still be “seen” by
the computer as a single file succession of discrete bits of data.

Consider the grand finale of a Fourth of July fireworks display.
Suppose that there is one simultaneous burst of 35 fireworks rockets
that starts and ends within a couple of seconds. We all know what this
would be like for ourselves phenomenologically. What would it be
like—what could it be like—to experience such a display as a seria
computer, to experience the display as succession of discrete points of
light, one after the other? The device would first receive the information
on one point of light asto its position, intensity and duration, then infor-
mation on the next and then the next and so on.12 Not only would the
information be presented on one point of light at a time, but the infor-
mation on each point would be, in effect, asinglefile succession of ones
and zeroes. A serial machine could not reproduce the simultaneity of the
fireworks experience, no matter how fast the machine ran. Even if the
serial computer processed all of the information of the fireworks display
in less time than the actual time taken for the display, the “ experience’
would still be, not of a single event, but of a string of temporally
distinct information-laden bits of data.

It follows that any simulation of a connectionist system on a serial
machine will fail to be conscious. This is true regardiess of the com-
plexity of the net being modeled or the precision of the model. What is
needed for consciousness is for the entire connectionist system, or at
least a significant portion of it, to be active all at once. It is only at the
time when such a system is active, when signals are coursing through
the net, that there could be true conscious experience. Only then can
there be the kind of phenomenal superposition that is required for any
state we would want to call conscious.

One might argue that, although the information is presented serial-
ly, the system’ s subjective experience is of a simultaneous presentation.
It might seem to the system that all of the bits of information that the
fireworks display is composed of are experienced together at a single
point in time. This line of argument, though, leads directly to dualism.

To say that serial computation can seem to happen, subjectively, all
at once is to say that there is some thing beyond the computation, some
entity, that “remembers’ and “experiences’ data that are no longer pre-
sent. This problem is not encountered in connectionist computation. In
a connectionist system there is no need to postulate the existence of
some thing beyond the computation that holds information until the sys-
tem is ready to experience some delineated block of data. In a connec-
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tionist system, al of the data is experienced at once. All of the infor-
mation is simultaneously present. Consciousness in a connectionist sys
tem can only occur at the time the relevant signals are working through
the system. A connectionist system at rest will not be conscious.

There is a project ongoing at MIT23, run by Rodney Brooks, that
has as one of its goals the production of a conscious robot. In this pro-
ject, they are using 64 separate microprocessors connected in a custom
parallel design. Such a configuration might seem to bridge the gap that
| have been describing between serial and connectionist processing.
One might think that although there is no massive interconnectivity, as
in connectionist systems, there are multiple streams of processing being
performed simultaneously and therefore there could be some crude
form of consciousness present.

This type of parallel processing is still just a series of serial com-
putations with some limited interaction. If some group of serial micro-
processors were massively interconnected such that the system worked
as aconnectionist network, it would no longer be correct to describe the
operation of such a system as serial computation. | do not know if such
ascenario istechnically possible. If it is possible, | do not know where
we would draw the line between a serial microprocessor doing serial
computation as opposed to working as part of a connectionist net. Such
a line may be a very fuzzy line with some degrees of consciousness
emerging along a continuum between strictly serial and strictly connec-
tionist architectures.

Since only hard-wired connectionist systems can be conscious,
Oscar will never be so endowed unless heis realized in a connectionist
system. But what about the HOT theory? Is the HOT theory a possible
description of what it would take to produce consciousness in a
machine? Talk of a hierarchy of thoughts in a connectionist machine
will require some explication of what exactly a thought is. In a human
brain there is a constant base level of neural activity. Presumably, a
thought is some organized pattern of activity that exceeds this base
level. In a connectionist system described as conscious due to a process
as described by the HOT theory, there would need to be some corre-
sponding, organized pattern of activity. Perhaps the thought would be
the activity that is present asthe input signal makes its way through the
net. This, though, presents the problem of the net “holding” a thought.
The thought might be repeatedly recycled through the net in a cyclical
pattern. Perhaps this is exactly what it is for a human to “hold” a
thought. Perhaps what seems to be the continuous presence of athought
isredly just arecycling of the thought, a continuous refreshing of the
thought. As more sophisticated connectionist systems are devel oped, we
may find that we can implement Rosenthal’s HOT theory into such a
system producing a conscious machine.
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The neural nets that we have for study now are quite crude, and
drawing parallels between these nets and actual human neura activity
in any but the most general termsis premature. Given the primitive state
of brain modeling by connectionist systems, it is difficult to see how a
connectionist architecture could realize conscious thought through a
higher-order thought mechanism. A possible aternative is that thereisa
type of superposition relationship, similar to phenomenal and represen-
tational superposition, in the activation vectors of a neural net that
explains consciousness. Perhaps consciousness itself is superposed as
just another piece of information not unlike redness or shape.

Answering questions such as these will become easier as more
complex connectionist systems are developed. Existing connectionist
systems are certainly too primitive to support any kind of hierarchical
structure of thoughts necessary for consciousness according to the HOT
theory. As more sophisticated nets are developed, we may be able to
incorporate such hierarchies and thus produce consciousness. At this
point, however, we can only be certain that any machine that does
acquire conscious states will not be a machine that operates serially.
Connectionist systems seem likely candidates for machine conscious-
ness, although technical problems associated with producing an actual
hardwired connectionist system of sufficient complexity may prove
extremely difficult.

There are interesting questions about what would result from sim-
ulating serial computation on a connectionist system. If the algorithm
that is Oscar were to be simulated exactly on some vastly complex con-
nectionist system, would this result in a conscious Oscar? | think not,
for reasons similar to those given against serial computation. If Oscar
does turn out to be arational agent, answering questions like this would
help to illuminate differences between mentality qua reasoning and
mentality qua consciousness. This intriguing topic, however, must wait
for another time and place.
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thereis. | see nothing in the HOT theory that commits Rosenthal to any par-
ticular ontological status of thought, beliefs, desires, etc. The talk of
thoughts can easily be seen as an easier and more natural way to talk about
mental events without any ontological commitments about mental objects.

The token constituency requirement, though it seems to commit one to the
existence of mental objects, on closer inspection does not. For adescription
of token-constituency see Kobes (1995) “Telic Higher-order Thoughts and
Moore's Paradox.” You might think that if the HOT is to have, as a con-
stituent part, the first-order thought, then it is, obviously, necessary for the
HOT to have parts. It does. But an event can be divided into parts. A presi-
dential election is an event, and it makes perfect sense to talk about what
happens in a particular precinct as separate and distinct from the election as
awhole.

| take some liberty here characterizing Rosenthal’s view as distinguishing
between neural signals sent from the sense modalities and processing that
resultsin transitive consciousness. Asfar as | know, Rosenthal never makes
this distinction. It seems, though, as if there must be some cortical process-
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ing of the signal from, say, the eye for there to be consciousness of whatev -
er that signal represents.

10.See Jeffrey Elman (1990).
11.This phrase was coined by Daniel Dennett.

12. The information could be organized differently, such as al of the positions
first, then all of the intensities, then the colors, etc., but that would not make
any difference to the point being made here.

13.See Daniel Dennett (1995).
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