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Chapter 9

Beast machines? Questions of
animal consciousness

Cecilia Heyes

When the philosopher-scientist René Descartes coined the term ‘beast
machines’ he is understood to have been denying that non-human animals
have souls, minds, or, in contemporary language, ‘consciousness’ (Descartes
1637; Huxley 1874). His views fuelled a debate that not only continues to the
present day, but may be more lively, more heated, and apparently more tanta-
lizingly close to resolution, than at any other time.

This debate is often said to relate to ‘the question of animal consciousness,
but naturally it comprises many questions (Carruthers 2005a; Griffin 1976).
For example: What, in this context, is meant by ‘consciousness’? Why is the
question of animal consciousness a focus of such broad interest? Can it be
addressed through scientific studies of animal behaviour? What has been
shown by scientific studies that appear to address the question of animal con-
sciousness? This chapter examines these questions, focusing on the claim that
animal consciousness is subject to scientific investigation.

9.1 What and why

Three senses of the terms ‘conscious’ and ‘consciousness’ are commonly dis-
tinguished. First, we often say that a person is conscious meaning that they are
awake rather than asleep or in a coma. Consciousness of this kind, ‘creature
consciousness’ {Rosenthal 2002) is an intriguing phenomenon (Zeman, this
volume), but it is not the focus of the animal consciousness controversy.
No one doubts that the vast majority of animals can be conscious in this sense.
Second, we sometimes say that a person is conscious of an object or event
when we mean that they can detect, or are able to react to, the object or event.
This has been described as ‘transitive consciousness® (Rosenthal 2002} and,
again, there is little doubt that the term conscious can be applied to animals in
this second sense. Most people would agree that a mouse sometimes is, and
sometimes is not, transitively conscious of a cat sneaking up on him.
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The third sense of ‘consciousness’ is the one at the core of the animal con-
sciousness debate, and it is famously difficult to capture or define. In this third
sense, consciousness is a property, not of an individual, person or animal,
but of a mental state—a percept, thought, or feeling. A mental state that is
conscious in this third sense, ‘state conscious’ (Rosenthal 2002), or ‘phenome-
nally conscious), is said to have ‘subjective’ properties. If a creature hag
phenomenally conscious mental states, then there is, in Nagel's (1974) words,
‘something that it is like to be’ that creature (Davies, this volume).

A number of factors contribute to contemporary interest in the question of
whether animals are phenomenally conscious. At the most general level, a pow-
erful motivation for much contemporary enquiry about phenomenal
consciousness, in human and non-human animals, is the desire to demonstrate
that the scientific, naturalistic world view is comprehensive—that there is
nothing that, in principle, eludes its explanatory reach. In this respect,
phenomenal consciousness has the character of a final frontier. Investigating
animal consciousness is part of this frontier project, and, in this area as in many
others, it is thought that the similarities and differences between humans and
other animals can tell us about ‘man’s place in nature’ (Huxley 1873).

More specifically, the question of animal consciousness is relevant to bio-
medical research. For example, it is questionable whether animals that are not
phenomenally conscious can provide adequate substitutes for humans in
research leading to the development of analgesic drugs. Turning from prag-
matics to ethics, many philosophers and members of the public regard the
question of phenomenal consciousness in animals as having substantial moral
significance; strong implications regarding the way in which animals should
and should not be treated, not only in biomedical research, but also in food
production, as sources of labour, and as pets or ‘companion animals’.
Questions regarding animal welfare policy do not depend solely on the
assumption that many animals are conscious, but it is undoubtedly an impor-
tant consideration (Carruthers 2005a, Shriver and Allen 2005).

Reference to companion animals reminds us that concern about animal con-
sciousness is not only academic and political in nature, it is also deeply personal,
We engage in a great deal of what Carruthers (2005a) has called ‘Imaginative
identification’ with animals throughout our lives. In the style of Aesop, we
ascribe to them human thoughts and feelings, and derive from our observations
and engagements with them both moral lessons and emotional support. The
possibility that, like Sony’s robotic dog, Aibo, they are automata—impressively
complex machines without phenomenal consciousness—puts these sources of
companionship under threat. It raises the spectre of a profound, species-wide,
human loneliness.
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9.2 Methods

The question whether animal consciousness can be investigated scientifically
seems to be answered with a resounding ‘yes’ in the literature on animal
behaviour. Many books and journals in comparative psychology; ethology, and
behavioural biology report empirical work probing the nature and distribu-
tion of consciousness in the animal kingdom. Broadly speaking, this work is of
four kinds, distinguishable by the combination of its empirical approach and
underlying theory, or assumptions, about consciousness.

9.2.1 Empirical approaches

The majority of empirical studies of animal consciousness ate based on analog-
ical reasoning. They start with an assumption that humans are phenomenally
conscious when they exhibit a specified behaviour, B. The focal behaviour is
sometimes simple, such as withdrawing from a potentially damaging stimulus,
and sometimes mote complex and protracted, such as learning from experi-
ence. The study then demonstrates, typically through observation of
spontaneously occurring behaviour rather than by experiment, that animals of
a particular species also exhibit behaviour B. It is then concluded that, when
they exhibit behaviour B, members of the studied species are phenomenally
conscious.

The other empirical approach, which is adopted more rarely in research con-
cerned specifically with animal consciousness, uses experimental methods to
test against one another two or more alternative explanations for a focal behav-
iour, B. One of these hypotheses suggests that the behaviour is a product of
phenomenally conscious states Or processes, similar to those that produce the
behaviour in humans, whereas the other suggests that B is produced by alterna-
tive, non-conscious states and processes. The method of testing alternative
hypotheses is a pervasive feature of scientific investigation {Sober 2000).

Both of these empirical approaches, analogical reasoning and testing alter-
native hypotheses, depend on assumptions about the kinds of behaviour that
are associated with phenomenal consciousness in humans. This is obvious in
the case of reasoning by analogy, but it is also true of studies that test alterna-
tive hypotheses, Typically the alternative hypotheses each postulate functional
states and processes, 1.e. Processes defined in terms of what they do within the
information-processing system, but not in terms of how it feels to be in the
states or engaging in the processes. The functionally defined states and
processes are then classified as consciousness-related or consciousness-unrelated
on the basis of assumptions about which functional states and processes are
and are not associated with phenomenal consciousness in humans.
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9.2.2 Theories of consciousness

There is no consensus, among scientists or philosophers, about the nature of
the behaviour, or the functional states and processes, that are associated with
phenomenal consciousness in humans. However, there are, broadly speaking,
two schools of thought on this issue.

The first school asserts that, in humans, consciousness is associated with
first-order representation; that we are conscious of those sensations,
emotions, and thoughts that contribute, or have the potential to contribute, to
the rational control of action (Dretske 1995; Tye 1997; LeDous, this volume).
Since rational control of action is traditionally understood to result from the
interaction of beliefs and desires, this view implies that, when looking for
evidence of animal consciousness, we should be looking for behaviour indi-
cating that animals have beliefs and desires.

The other school of thought is more demanding. Commonly known as
higher-order thought theory, it suggests that we humans are phenomenally
conscious only of those sensations, emotions, and thoughts that we think
about, or conceptualize {Carruthers 2000, 2005b; Rosenthal 2005). According
to this view, it is not enough for sensations and emotions to be capable
of influencing beliefs and desires, they must themselves be objects of thought.
Thus, for this camp, behaviour indicative of animal consciousness is behav-
iour indicative of higher-order thought; of thinking about mental states.
Higher-order thought theory is consistent with the approaches to the investi-
gation of human consciousness pursued by Frith (this volume) and Milner
(this volume).

9.2.3 Four methods

Although students of animal behaviour rarely make explicit reference to any
theory of consciousness, their assumptions tend to conform to one of the two
positions outlined above. When these are combined with the two empirical
approaches, four methods of investigating animal consciousness are dis-
cernible: analogical reasoning based on the assumption that phenomenal
consciousness requires only first-order representation; testing alternative
; hypotheses while assuming that first-order representation is sufficient for
consciousness; analogical reasoning based on the assumption that phenome-
nal consciousness is a property of the content of higher-order thought; and
testing alternative hypotheses while assuming that conscious content is the
content of higher-order thought.

Many studies using the first of these methods—analogical reasoning with first-
order representation—are reviewed in Griffin’s early work on ‘animal awareness’
(1976, 1984) and in Tye’s more recent analysis of ‘simple minds’ (1997).
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Taking one example, Tye refers to a study by Russell {(1934) in which he !
observed the responses of sticklebacks to food placed in a jar at the bottom of
their tank. Initially the fish attempted to seize the food through the glass, but i
after a while they nearly all learned to solve the detour problem: to move away '
from the food, up the side of the jar, and over the rim to the inside. This study,
among others, is taken by Tye to indicate that fish can learn and ‘make cogni-
tive classifications) which, according to Tyes first-order theory, is sufficient to
qualify them as creatures with phenomenél CONSCIOUSNESS.

Studies of the first kind are scientific investigations of animal consciousness
according to institational criteria; for example, they have been conducted by
people with scientific training, and published in scientific journals. But it
is strange to regard them in this way because scientific institutions have been
largely incidental to their genesis and development. One does not need
scientific training, or a laboratory, or the peer-review processes of scientific
publication, to observe animal behaviour suggesting, via analogical reasoning,
the presence of phenomenally consciousness mental states. The fourteenth-
century Scottish king, Robert the Bruce, needed none of these to attribute
perseverance to the spider that tried repeatedly to cast her thread from one
beam to another (Barton 1912). Arguably, analogical reasoning based on first-
order theory is the method that we all use spontaneously in our day-to-day
dealings with animals, in an attempt to nnderstand and to anticipate their
behaviour.

Because the first method is not distinctively scientific, and the focus of the
present discussion is the question whether animal consciousness can be inves-
tigated scientifically, research using this method will not be discussed further.
Examples of each of the other three methods are considered below.

9.3 Examples

931 Alternative hypotheses / first-order representation

In everyday life, we commonly assume that non-human animals have beliefs
and desires. When we see a cat prowling around its food bowl at feeding time,
we naturally assume that the cat wants (or desires) some food, and that he
believes that prowling in the vicinity where food is delivered will, if not make it
come sooner, then ensure that he can tuck-in as soon as possible after it arrives.
But this is not the only plausible explanation for the cat’s prowling behaviour.
Instead, he may simply have developed a blind habit of approaching his dish
when he is in a physiological state of hunger. According to this hypothesis,
the cat does not believe that approaching the dish will hasten the moment
when he can eat, or indeed have any thoughts about what the outcome of his
behaviour might be. He is just drawn towards the dish when hungry because
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that behaviour has been rewarded in the past; a stimulus-response link,
or habit, has been established (Heyes and Dickinson 1990),

Dickinson and colleagues have tested the belief-desire hypothesis against
the habit hypothesis in experiments, not with cats approaching dishes for
food, but with rats pressing levers for food (Balleine and Dickinson 1998). The
seminal experiment of this kind, by Adams and Dickinson (1981), had three
stages. In the first, rats pressed a lever and received two kinds of food, A and B,
A pellet of food A was delivered whenever the rat pressed the lever. It was the
outcome of that action. Food B was delivered equally frequently but free of
charge; its delivery did not depend on what the rat was doing. Over time, the
frequency of lever presses went up. Was this because the rats had formed 1
belief that lever pressing caused the delivery of food A, and desired food A?

To find out, in the second stage of the experiment, Adams and Dickinson
gave half of the rats an experience that would devalue food A. They allowed
them to eat some of A and then injected them with lithium chloride, an
emetic. Rats typically avoid eating foods that they have previously eaten just
before administration of lithium chloride. The other half of the rats, the
controls, ate food B, the free food, before being injected with lithium chloride,
In the final stage, several days later when they were no longer nauseous, all rats
were given a test in which they could press the lever but this action had no
outcome; neither food A nor food B was delivered.

If stage 1 experience had established lever pressing as a blind habit, one
would not expect devaluation to affect the rats’ propensity to press the lever.
If the behaviour was based on a habit rather than a belief about the outcome,
then changing the value of the outcome, should not change the behaviour.
In contrast, if the rats had formed a belief in stage 1-—the belief that lever
pressing causes the delivery of food A—then devaluation of food A should
reduce their propensity to press the lever. Believing that lever pressing causes
A, and not desiring A, they should press the lever on test less than the controls
who, by hypothesis, believe that lever pressing causes A and do desire A.
In accordance with the second hypothesis, the results showed that the rats
averted to A in stage 2 pressed the lever less often in stage 3 than the controls,
who had been averted to food B in stage 2.

This is one example of many experiments by Dickinson and colleagues test-
ing belief~desire hypotheses against habit—drive hypotheses. Others, focusing
on the desire vs drive distinction, show something remarkable: that animals
are not merely driven to seek what their body needs—food when hungry,
fluids when thirsty-—but must experience the commodity, the food or drink,
in the relevant physiological need state before it can function as an incentive
(Balleine and Dickinson 1998).
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Tn all of these experiments, the belief-desire hypothesis provides a better
explanation for the rats’ behaviour, it renders the observations more probable,
than the alternative habit-drive explanation. Therefore these experiments may
be said to provide evidence of beliefs and desires in rats. There is a certain
irony in this. In the minds of many people, lever-pressing rats represent
behaviourism, the school of psychology that sought to deny mental life of any
Kind to all animals, human and non-human. Yet it is this ‘preparation, this
animal/procedure combination, that has yielded some of the strongest evi-
dence of mentality, and specifically of first-order representation, in animals.

932 Analogical reasoning / higher-order thought

In 1970 evidence began to emerge that chimpanzees aré able to use mirrors to
detect marks on their bodies. The most compelling evidence of this capacity,
which is known as ‘mirror self-recognition’, has come from experiments using
a mark test (Galtup 1970). In this procedure, chimpanzees are first exposed to
a mirror for a period of days. Then they are anaesthetized and, while under the
anaesthetic, marked with an odoutrless, non-irritant dye, typically on an eye-
brow ridge and on the opposite ear. After recovery from the anaesthetic,
the chimpanzees touch the marks on their heads more often when a mirror is
present than when it is absent, The results of many mark tests could be due to
an anaesthetic artefact; being sleepier in the first, mirror absent, observation
period, the chimpanzees may have been less active in general than during the
second, mirror present, observation period (Heyes 1994). However, this prob-
lemn was overcome in a more recent study (Povinelli et al. 1997), and now there
is no reason to doubt that chimpanzees can defect marks on their bodies using
a mirror.

.

It is often claimed that mixror self-recognition is indicative of higher-order
thought, and the leading figure in the field, Gordon Gallup, claims explicitly
that it implies conscious higher-order thought (Gallup 1970; Keenan et al.
2003). The reasoning behind these claims has never been articulated, but it
seems to be roughly as follows. (1) When 1 (a human) use my mitror image,
[ understand the image to represent my ‘self’ and I understand my self to be
an entity with thoughts and feelings. (2) This chimpanzee uses his mirror
image. (3) Therefore this chimpanzee understands his mirror image to repre-
sent his ‘self’, an entity with thoughts and feelings

There is something seductive about this line of reasoning, perhaps because
the mirror is a recurrent metaphor for the soul. However, on reflection,
the argument is not compelling. Humans indicate by what they say that they
understand a mirror image to represent or ‘stand for’ their body; to be in some
sense a symbol. It is not clear that such a rich understanding of the relationship
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between object and image is necessary for use of a mirror image as a source of
information about the body. For example, it may be sufficient to know that
changes in the appearance of the image regularly co-occur with changes in the
body. One could learn this by performing exploratory movermnents while look.
ing at one’s mirror image, and exploit the information to guide body-directed
movement, without conceptualizing the image as a representation. Therefore,
it is quite possible that, although chimpanzees can use a mirror to detect marks
on their bodies, they either do not understand the image to be a representation
at all, or they understand it to be a representation of a body—a body they care
about-—but not necessarily a body that thinks. In other words, mirror self- .
recognition need not involve higher-order thought.

Research on mirror self-recognition is based on analogical reasoning, and
therefore the hypothesis that it depends on higher-order thought has not been
explicitly tested against leaner alternatives. However, indirect evidence in sup-
port of a leaner interpretation comes from studies showing that the probability
that a chimpanzee will pass the mark test declines with age (Heyes 1995,
de Veer et al. 2002). Nearly 90% of infant chimpanzees (15 years old) pass the
test, but the proportion declines in childhood (6-7 years) until, in adolescence
and early maturity (824 years), only 40~50% of chimpanzees are successful,
If mirror self-recognition were based on conceptualization of the mirror
image as a representation, and the ‘self” as a thinker, one would expect success
on the mark test to be low in infancy and to rise with age, as chimpanzees
undergo cognitive development. The observed pattern suggests, in contrast,
that mark test performance depends on how much a chimpanzee males spon-
taneous movements when looking in the mirror, and thereby gives itself the
opportunity to learn that felt changes in the body co-occur with viewed
changes in the image.

9.3.3 Alternative hypotheses / higher-order thought

Studies of meta-memory seek evidence that animals, typically monkeys, know
when they remember, i.e. that they are capable of higher-order thought about
their memory states. Most studies of this kind (see Smith et al. 2003, for a
review) use variants of the ‘commentary key’ method, proposed by Weiskrantz
(1986, 1995}, and pursued by Cowey and Stoerig (1995).! Two experiments on
meta-memory will be described. The first is not very successful because it relies
on analogical reasoning, but its weaknesses highlight the very considerable
strengths of the second experiment, which tests alternative hypotheses.

! The seminal experiments of Cowey and Stoerig (1995) are not discussed here because
they addressed a subtly but importantly different question. Here we are concerned with
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On each trial in the first experiment (Hampton ef al. 2004}, food was placed
in one of four opaque, horizontal tubes. On some trials the monkey could see
this baiting operation, and on other trials his view of baiting was occluded by
a screen. After baiting, the monkey was given access to the tubes and allowed
1o select one of them to search for food. If the selected tube contained the
food, the monkey was allowed to eat it, but if the selected tube did not contain
the food, the monkey ended the trial empty handed. The researchers recorded
when and how often the monkeys looked down the tubes before selecting one
to search, and found that seven out of nine monkeys looked less often when
they had seen baiting than when their view of the baiting operation had been
occluded.

Analogical reasoning tempts one to interpret this result as evidence of meta-
memory. For example, the monkeys’ behaviour may be seen as analogous to that
of a person who wants a telephone number (Hampton 2005). In this situation,
we often ask ourselves whether we can remember the number and, if we cannot
surnmon a clear mental image of the sequence of digits, Jook itup in a directory.
This way of interpreting the monkeys’ behaviour is enticing, but it is not justi-
fied by the data because they can be explained by several alternative hypotheses.
For example, the monkeys could have been using the occluding screen (a public
perceptual cue) or their own hesitant behaviour (a public motor cue) as the
basis for the decision whether or not to look. In other words, each monkey may
have learned, during the experiment or previously, that in choice situations it is
a good idea to look before you leap if you were recently behind a screen, or find
your arm hovering between the alternatives. These hypotheses account for the
experimental findings while assuming that monkeys monitor, not private
mental states, but states of the world that are observable to all.

The second experiment (Hampton 2001, Experiment 3) overcame the
public/private problem using a procedure that, in effect, asks a monkey to report
whether he remembers a picture he saw recently. At the beginning of each trial,
the monkey was shown one of four pictures on a computer screen. (A new set of
four pictures was used in each test session.) After picture presentation, there was
a delay, of variable duration, in which the screen was blank. After the delay,

whether scientific rescarch can show that animals are phenomenally conscious.
In contrast, Cowey and Stoerig assumed, plausibly and for sound methodological reasons,
that monkeys are typically conscious of their perceptual states, and asked whether this
capacity is impaired in blindsight. Similarly, Leopold and Logothetis {1996) assumed that
monkeys are phenomenally conscious of the perceptual states that comprise binocular
rivalry in order to investigate the neurological correlates of such states. They did not test
this assumption.
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the monkey was usually required to touch one of two flags on the screen.
Touching the ‘test flag’ resulted in the monkey being presented with a display
containing all four pictures. If he selected from this array the picture he had seen
at the beginning of the trial, he was rewarded with a peanut, a preferred food.
Touching the other, ‘escape flag), resulted in the monkey being given a lesser
reward, a pellet of ordinary primate diet, but without him taking the test.

Hampton (2001) found that the frequency with which the monkey chose
the escape key over the test key increased with the duration of the delay since
the original picture was presented. If he had been reasoning by analogy,
Hampton may have stopped there, but in reality he recognized that this pat-
tern of behaviour need not be due to the monkey reflecting on the quality of
his memory. The target image was not present when the monkey made his
choice between the flags, so his tendency to escape after longer delays could
not have been due to use of a public motor cue; he could not have based his
decision on his own hesitant behaviour. However, the monkey could in princi-
ple have used a public perceptual cue, i.e. the duration of the delay since the
original image was presented, He may have learned that test taking has a
happy result when the trial started a short time ago, and an unhappy result
when it started a long time ago. He may have no idea why this is the case, that
delay influences memory quality.

To test this lean hypothesis against the meta-memory hypothesis, Hampton
compared the accuracy of the monkey’s performance on trials, like those
described above, when he chose to take the test, and on other trials when he
was forced to take the test. At each delay duration, approximately one-third of
trials were forced rather than chosen. If, in tests he has chosen, the monkey
decides to take the test by assessing the quality of his memory, by asking him-
self whether he has a clear mental image of the picture, then he should be less
accurate on forced than on chosen test trials because the forced trials will
sometimes be trials in which he does not have a clear picture. In contrast, if
the monkey decides whether or not to take the test just by remembering how
long it was since the trial started, he should be equally accurate on chosen and
forced test trials because the two types are likely to include a similar mix of
trials in which he does and does not have a strong memory. In fact, the accu-
racy data were consistent with the predictions of the meta-memory
hypothesis. When tests were chosen, accuracy was high and fairly constant
across delay durations, but when the tests were forced, accuracy declined with
delay. This is an intriguing result. In providing evidence that favours the meta-
memory hypothesis over an alternative, public cue hypothesis, this study
provides scientific evidence of meta-memory, of thinking about memory, in a
monkey.
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9.4 Conclusions

At least two conclusions can be drawn from the examples discussed above.
First, studies based on analogical reasoning tell us about animal behaviour, but
provide very liitle information about animals’ minds, about the psychological
states and processes, conscious or otherwise, that generate behaviour. For
example, they show that chimpanzees can use mirrors to detect marks on their
bodies (Povinelli ef al. 1997), and that monkeys look for food when it is in their
interests to do so (Hampton et al. 2004). However, research based on analogical

reasoning is no better, and no worse, than common sense o intuition in telling

us what kind of thinking is behind these behavioural achievements. Second, the
method of testing alternative hypotheses can provide information, not only
about behaviour, but also about the psychology of animals. In the examples
above, this method showed that rats have beliefs and desires (Balleine and
Dickinson 1998; Dickinson, this volume), and that monkeys can think about
their memories {(Hampton 2001).2

Does the second of these conclusions imply that animal consciousness can
be investigated scientifically, and that the products of this research have shown
that rats and monkeys have phenomenally conscious mental states? Many psy-
chologists and biologists would argue that it does, but to secure this conclusion
one must make at least three major assumptions.

'The first assumption is that further research will not undermine the con-
sciousness-related hypotheses favoured by research to date. For example, the
studies by Dickinson and his colleagues have shown that the belief~desire
hypothesis (consciousness-related) provides a better explanation than the
habit—drive hypothesis (consciousness-unrelated) for the instrumental behav-
jour of rats. Further experiments are very unlikely to require revision of this
conclusion, but they may well favour a new consciousness-unrelated hypothe-
sis over the belief—desire hypothesis. Indeed, Dickinson’s (1994) own
associative-cybernetic model of learning is a rich potential source of sucha
rival hypothesis. Thus, the first assumption is tenuous, but it is not unusual.

2 This chapter does not favour higher-order thought theories over first-order theories of
conscjousness, but it does suggest that testing alternative hypotheses is a more scientific,
and a more reliable, method of investigating mentality and consciousness than analogical
reasoning. The latter suggestion is intended to apply to both human and non-human api-
mals; I am not setting the bar higher for people than for other animals. In everyday life we
use analogical reasoning to make inferences about the conscious states of fellow humans,
but effective scientific research on human consciousness is theory-guided; it does not rely
solely on the observer’s experience of correlations between his or her conscious states and

behaviour.
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Arguably all conclusions of scientific research rest on the same kind of
assumption; they are all, in this sense, provisional.

The second assumption is more specific to the investigation of consciousness,
To interpret the studies reviewed above as providing evidence of consciousness
in animals, one must assume that one of the major theories of consciousness,
the first-order representational theory or higher-order thought theory, is
broadly correct. Scientific conclusions typically depend on assumptions about
the validity of background theories, but those theories are seldom as con-
tentious as are theories of consciousness. In addition to controversy among
supporters of first-order and higher-order theoties, there are many scientists
and philosophers who deny the coherence and validity of the whole project that
these theories represent. They argue that consciousness cannot be identified
with any functionally defined states, or that such identification completely
fails to explain the core features of consciousness, its subjective properties
(Nagel 1974; Chalmers 2002; see Hurley and Née 2003 for a contrasting view).
This ‘explanatory gap’ (see Davies, this volume; Zeman, this volume), or the sus-
picion of such a gap, does not accompany other scientific ventures.

The third assumption is related to the second, and is perhaps the most inter-
esting because it concerns the investigation of animal consciousness
specifically. Even if we disregard worries about the explanatory gap, and
assume that one or other of the functionalist theories of consciousness is cor-
rect for humans, the studies reviewed above provide evidence of animal
consciousness only if we assume that it is also correct for non-human animals.
In other words, we must assume that consciousness is a property of the same
functionally defined states in humans and in other animals.

The presence and pervasive influence of language in humans, but not in other
animals (Pinker 1994), is a major obstacle to this third assumption. The absence
of language in other animals is sometimes regarded merely as an inconvenience,
as a factor that makes it hard to find out about animal consciousness, but which
does not impact on the likelihood that animals are, in fact, conscious. But the
absence of language in non-human animals does not only create a measurement
problem. It also raises the fundamental question of whether creatures that do
not have the potential to use language, and have not acquired, through language,
the knowledge and cognitive skills of human culture, can have mental states that
are phenomenally conscious (MacPhail 1998).

Some theories of consciousness claim explicitly that it is dependent on lan-
guage (Dennett 1991). Others, such as higher-order thought theory, are more
cryptic. They are formulated primarily to account for human consciousness,
and they describe the higher-order thoughts that render mental content phe-
nomenally conscious as if those thoughts were propositions or ‘sentences in




CONCLUSIONS { 271

the head’ (e.g. Carruthers 2002; Rosenthal 2005). However, they do not con-
sider in any detail what kind of non-linguistic, non-propositional mental
structure, if any, could fulfill the same higher-order function.

Consider, for example, the monkey that passed Hampton’s (2001) test of
meta-memory. In spite of lacking natural language, he may have a ‘language of
thought), sometimes known as ‘mentalese’ (Fodor 1975). If so, the monkey
could mentally represent his memory state as a component of a sentence in
mentalese, If the monkey does not have a language of thought, then his test
performance could be based on an unusual kind of contingency knowledge. It
could be that he has encoded his task experience as pairs of mental images of

his state, linked to mental images of trial outcomes. For exarople, an image of
himself in state X (a state that we humans would characterize as having a weak
memory), combined with an image of himself touching the test flag, is Jinked
with an image of an unhappy outcome, no food at the end of the trial. In con-
trast, an image of himself in state Y (a state that we would characterize as
having a strong memory), combined with an image of himself touching the
test flag, is linked to a representation of a happy outcome, the arrival of a
peanut. This is a non-linguistic, functionalist account of what was going on in
the monkey’s head during the meta-memory test. If it were correct, would the
monkey be engaging in higher-order thought of the kind that has been associ-
ated with phenomenal consciousness in humans? Currently, higher-order
theories of consciousness do not offer a clear answer to this question.

To summarize: When psychological processes are functionally defined-—in
terms of what they do, rather than how they feel—there is good reason to
believe that at Jeast some research, that which tests alternative hypotheses,
provides reliable, scientific information about the psychological processes that
generate animal behaviour. To conclude from this that animal consciousness is
subject to scientific investigation, one must assume (1) that further research
will not favour consciousness-unrelated functional hypotheses over the con-
sciousness-related hypotheses that are currently plausible, (2) that a
functionalist theory of consciousness—first-order or higher-order—is
broadly correct for humans, and (3) that the same functionally defined
processes are phenomenally conscious in humans and in other animals.

The second and third of these assumptions require one to ignore the explana-
tory gap, and to take it largely on faith that consciousness does not depend on
language. Personally, I find these demands too great, and therefore doubt that
animal consciousness is currently the subject of scientific investigation.

However, ] assume on non-scientific grounds that many animals experience
phenomenally conscious states—that they are not ‘beast machines’--and I find
it plausible that, at some time in the future, the presence and character of these
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states will be discoverable by scientific methods. To make that possible, we need
stronger theories of consciousness; theories that close the explanatory gap,
elucidate the relationship between language and consciousness, and are
grounded in the kind of empirical work on human consciousness reported
elsewhere in this volume.
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