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Consciousness

Consciousness is one of the most mysterious aspects of being human. Every normal

person is aware of being alive and of having a menual life. Most of us do not be-
licve, however, that things like rocks and machines are conscious; we wonder about
which animals may have consciousness and what sort they may have.

We all know what consciousness means until we iy o study it. We are re-
minded of Supreme Court Justice Potter Stewart who said that he couldn’t define
pornography, but he knew it when he saw it. When we
we find that the term is used n seve
1992):

uy to define consciousness,
ral distunct, albheit related, senses (Farlhing,

L Consciousness as wakefulness. We speak of being conscious as opposed to unconscious,
distinguishing wakefulness from sleep or coma.

2. Consciousness as voluntary action. We
of voluntary, as when we
of that food, howew

say that certain actions are conscious in the sense
say that we consciously reach for a bire

of food; our digestion
er, will not require conscious altention,

90

Consciousness as awareness, We speak of being conscious of something, as you are con-

scious of the fact that You are reading a book that is in front of you right now or that
you have a mosquito bite on vour left hand.

Any unabridged dictionary will list other uses of the lerm consciousness; but

we can see from this list (hat consciousness is used to refer to @ number of different
feawres of our behavior and experience.

We will not spend any more tme trying to define consciousness, because it is
a mistake to suppose that we need 4 complete definition of a term or concept in
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order to study it In fact, one of the reasons we studs something is so we can make a
better definition of it. Biologists study life without worrving too much about exactly
what constitutes life. Following normal scientific pracuce, we discuss some Aspects

of consciousness about which we can make testable predictions.

Trail Marker: Scientists are able to study conse TOUSIIESS even
though they do not have a « omplete detinition of it

We consider examples of cach of the above three senses of conse 10LISTIESS,
First, we consider something that we spend approximately a third of ouar lives

doing: sleeping.

CONSCIOUSNESS AS WAKEFULNESS: WHY DO WE SLEEP?

Why we sleep has puzzled thinkers at least since the time of Aristotle. | ab shelves
i beneath volumes of dann, ver no one has discermed that sl ep has any clear
biological Tunction. Then what evolutionan pressure selected this carions e
havior that torees s to spend a thivd of our lives unconscionss Slee ping animals
have less time 1o search for tood, 1o eat, 1o find mates. 10 procreate, to feeed
their voung. As Victorian parents told their children, sleepyv-heads Ball behind

i lite and evolution, (Chet Ravimo, 1988, s quoted by Dennen, 19495, . 339)

One evolutionary clue o the function of sleep is provided by the Fact that
night and day divide any piece of real estate into very different cceological niches,
Fhere is a big dilference in the amount of light, obviously. but also in temperature
and humidity. An evolutionist would expect different animals o evolve 1o fill these
different niches. A hypothetical animal that was designed o function equally well
in the day and at night wounld be outcompeted in the davtime by animals with het-
ter vision or better ability to withstand heat: it would be outcompeted at night by
amimals with better hearing or that are better adapted to dampness, One logical
idea, then, is that sleep lunctions to keep animals quiet and out of harm's way dur-
ing the part of the 24-hour evele 1o which it is not adapted, the part that constitutes
adilferent ecological niche oce upied by another organism.

A testable prediction is that diurnal (daviime) creatures should sleep more in
the winter and less in the summer. This effect is well known for many animals but
has only recently been demonstrated in humans, Studies of people going abomt
their normal routines show small and inconsistent results, probably because elec-
tric lighting permits us 1o escape the limitations of sunshine. A controlled study in
which volunteers remained in the boraton under controlled light conditions
showed that they slept three hours longer when there were 1 hours of darkness
and 10 of light, compared to when there were 8 hours of darkness and 16 of light
(Wehr, Moul, Barbato et al.. 1993). Consistent with this explanation is that blind

|
f
i
'
!
i




m make a
ut exactly
1 aspects

TOUSTIESS.
our hves

shees
Jear
s be-
mals
feed
yeb—
]

fact that
al miches.
perature
hil these
ually well
with bet-
night by
1e logical
sway dur-
onstitutes

Y IMOre in
imals but
ng about
wse elee-
1 study in
onditions
darkness
6 of light
hat blind

Consciousness 103

cave fish, adapted o hving completely imside dark caves, do not sleep (Pircher,
1993).

But Danicl Dennett (1995) wrns the question of why we sleep on s head. In
the light of evolution, he savs, the real question is, why are we ever awake? Being
awake is costly: Even when resting, an awake person consumes about 10 to 30 per-
cent more calories per hour than when asleep (Carskadon, 1993). We need to be
awake 1o find food and 1o mate and do many other essential tasks, some of which
Can INCrease our CNergy consumption up to 10 tmes resting level; but otherwise we
should sleep o conserve energy. “Powering down™ by 25 percent for 8 hours a day
can be the difference between life and death, or bewween fertility and inferdlny, for
hunter-gatherers when food is scarce.

We are familiar with the phenomenon of hibernation by which certain ani-
mals drastically reduce their metabolism during the winter when food is scarce and
activity is metabolically expensive. Other animals use a similar strategy during hot
or dry spells. Some desert frogs, toads, and fish lic buried in mud during the dry
season in a state of estivation for most of the vear. Thev become active and repro-
duce during the brief wet scason, only o estivate until the next rainy season. Du-
ing droughts, they may estivate for several years, Even squirrels estivate when it is
hot and dry.

The percent of time spent sleeping varies widely among antmals. Because
small animals have higher metabolic rates, they pay a relatively heavier price than
larger animals do for being active. Thus, it is not surprising that small animals
sleep more than large animals (Carskadon., 1993).

Predators, such as cats. tend o cat very large meals when they make a kill,
andl they sieep much of the rest of the time. (Sce Figure 5-1.) Morcover, predators
can sleep deeply because they are relatively safe when asleep. Grazers, who are
among the prey of lurge cats, sleep little and lightly. Woody Allen said that “the

Figure 5-1. Liou sleeping. larger animals and predators sleep more
than smaller ones and prey animals.
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Chapter 5

lion and the lamb shall lie down ogether, but the lamb will not be ver sleepy.”
(Love and Death, 1975, as cited by Myers, 1998)

CONSCIOUSNESS AS VOLUNTARY ACTION

e next aspect of conscious that we consider is consciousness as voluntary action.
Ihe simple fact that we are conscious and generally in control of our actions
causes most of us to assume that consciousness plays the prim: v role in evervday
life. Most of us assume that our behavior is largely controlled by conscious mecha-
nisms and that our thought processes are constantly available 1o consciousness.
This assumption underlies much of ordinary human social interaction. I a4 man
strikes us with his fist, we assume he was not only aware of what he did but did i on
purpose. You may recall an obnoxious kid in grade school who |mmlu d into vou in
the hallway, causing vou to drop your books, and then said in mock mnocence,
“Oops, sorry. It was just an accident—no hard feelings.” You l||t| vour own caleula-
tion ol whether he did it on purpose. Our legal system is based on the same sort ol
calculation: it makes conscious intent the basis for distinguishing between acciden-
tal homicide and murder. The difference means freedom or a life spent in jail,
These experiences make it difficult for us o acce pt that consciousness is but the
tip of our psychological iceberg, | avpersons are not alone in overestimating the
role of consciousness in the control of behavior, As John Bargh and Tanva Char-
trand say, “Much ol contemporary psvchological research is based on the as-
sumption that people are consciously and systematically processing incoming
information in order to construe and inte rpret their world and to plan and engage
in courses of action. . .. The authors [of this quote] question this assumption”
(Bargh & Chartrand, 1999, p. 162

Not Everything We Do or Think Involves Consciousness

One of the main functions ol consciousness is to permit us to focus neural re-
sources on novel problems and let routine ones be handled automatically. As we
have already discussed, organs and functions incur metabolic costs. We would ex-
pect to find conscious control of hehavior only when its benefits outwe igh is costs,
When something can be done automatically, without consciousness. it should be.

I'he unconscious operations of the mind frequently far transcend the con-
scious ones in intellectual importance, . . . [The position of consciousness |
appears 1o be that of a helpless spectator of but i minute action ol
huge amount of brain work.

—Francis Galton, quoted by Karl Pearson, 1924, . 206,

What are some things we do without engaging our conscionsness? Recall om
discussion in Chapter 4 that the purpose of perception is to guide action. One ac-

tion that is of great importance and that we do a lot of is walking, Walking without
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falling down requires oy sense of balance, which s largely mediated by our
vestibular system, an organ closely associated with the sense of hearing. [eis well es
ablished that the vestibular system operales mostly outside of consciousness; it or-
orks by means of reflexes. We walk and do all sorts of things withoutany

dinarilv w
o our limbs. So, here we have

CONSCIOUS AWATCNCSS of the whereabouts and acuons
a sense that doces not usually involve any CONSCIOUs sensations!

Trail Marker: Volunta , hehavior does not always o erate by way of
y way
conscious sensatons.

We generally become conscious of the details of our MOtor MOVEMCnts only

under certain circumstances. One such situation s W
when our leg “goes 1o sleep.” when we arce intoxicated, w
around, or from diseascs such as Meniere’s. We also pay altention Lo our
15t perform unfamiliar tasks or ry Lo Jearn new ones.
as when we walk

hen our reflexes fail us, as
hen we become dizzy by

spinning
motor movements when we mt
Occasionally, we are self-conscious about our motor movements,
into a room of peopice who scem o be walching our every step. The rest of the
lime, we have beaer things 1o do with our limited CONSCIOUSICSS.

In fact, the single most commot voluntary human behavior s the eve moves
ments we make as we look around (c¢.g., Monty, 1976). Unul only about 130 years
ago. when scientsts first began recording eye movements, people thought we move
our eyes smoothly from place o place as we ook around, the way a camera pans a
seene. Instead, saccadic eye movements, as they are known, have a parli('ular,
stercotyped form: a fast. ballistic movement to a location followed by a fixation.
The most basic fact about the most common thing we do was completely unknown
{0 anyone until faivly recently. In other words, while we may consciously look at
something, we are not conscious of the actions we perform in doing so.

As another example, how do you turn right on a bicycler Over the years we
have asked thousands of students in dozens of classcs this queston. Without fail,
they answer that you turn the handlebars to the right. When we point oul that this
will cause the rider to fall off the bike 1o the left, they suggest you first lean o the
right and then wrn right. Of all those thousands of students, no one has ever cor-
rectly described the maneuver, which is o first turn to the lft, causing you to Jean
10 the right (see Figure 5-2). Only then is 1 p()ssil)lv 1o i to the right, bringing
the bike under you as you make the turn to the right. Believe us, you cannot turh
right on a bicycle without first tarning left. Better yet, uy it for y()ursclf (but be
careful). This fact is what makes it s0 hard to stay on the pavement when you are
riding on the very edge of it for example.

We asstme that all of those students who could nc
could actually ride a bike p(ér{écl,ly’ well. They could turn right on
cribe how o turn right. This mancuver, although
iousness and may not be available to it. There

y describe how o turn

right on a bicycle
a bicvcle, but they could not des
well learned, does not require consc
are countless other examples.
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Chapter H

Then Straighten Out

Then Turn Right

Track of Front Tie

First Turm to Left

l"igun' bo20 Bad s ove cocarof ditiine seohid i o byl Beloy e tenvnne veehe the vder s the han

dlehars 1o the Lot caosiong the hike o leansand permstting the reder to oxeate the i without
Ll ok Toset shows the tracks made by ihe ront Ghshed fines and sean Golid Tiney ires

Many Cognitive Processes Are Unavailable to Consciousness. ‘The previous
secton showed that much ol what we do docs not require consciousness, This see-
tton extends that point o show that some cognitive processes plainly ave nnavail-
able 1o consciousness ander aon crcumstance. What was vour mother’s maiden
namez The tnswer to s question just popped nno sour head without vour haning
the shightest clue o sor accomplishied ic D does notCmatter whethier vou imagine
vour memory o be Tike a tiling cabimet. a computer networks or o giant Loy
pile. Your belict aboue the maer has no cliectwhatever on the win vour Menon
works.

A grear deal o) o mcemal lile takes place without the heneflic of conscious-
ness. We perceive speechs see colors, judge depih and distince, and solve nany
Kinds of problems asing the cognitive unconscious (Nihistrom, 1987, (This term
has nothing 1o do with Freadian notions of the unconscious: itsimplhy relers (o cog-

niive processes that are notavailable 1o conscionsness.) Processes that are part ot

the cognitine unconscions are not onhy unavailable 1o conscionsness, they are not

aftected ooy way by what we believe—about the world. the hrain. or how it
works.

[

A e W TS S TR SR

raa s a

WO
alte
rule
yeas
plac
pro
are
ant
qui

ey

SCH
has
tonr
thie

[N

Lo
sel
Al
the
wl
un




k Tire

e han-
vithout

revious
his sec-
mnavail-
naiden
having
nagine
wndry
emory

sclous-
many
s term
0 cog-
yart of
re not
oW il

il o W oy B

i
!
[ ]
!
L ]
!

. ' : S5 Mgt S 0 s Ll it s - s st
e e T N . . W rrula T i —

Consciousness 107

Trail Marker: Scientists use the erm unconsciows in a way that has

nothing to do with Freudian notions.

Consider the famous Miiller-Lyer illusion. shown in Figure 5-3. Although the
two horizontal lines are identical in length, they look considerably different. Even
alter you know the lines are the same length—even if vou measure them with a
ruler, which we hope you do—even if vou have known about this illusion for 10
vears, as we have—the two lines still look tnequal. All those processes that take
place in the cognitive unconscious, including the Miller-Lyver illusion, have the
property ol cognitive impenetrability; they are inaccessible to consciousness and
are unatlected by it (In case you are wondering why evolution would build a mech-
anism that fools us about the world, the leading theory of this illusion is that it is a
quirk of the mechanism by which we normally and accurately perecive size and
depth.)

Evolutionary thinking leads us 1o expect that we should make use of con-
sciousness only when its benelits outweigh its costs. This explains why a host of be-
haviors take place outside of consciousness. ine Inding chewing withow hiting ow
tongues and swallowing without ¢ hoking. You are reading this book without paving
the slightest attention 1o staving upright, swallowing vour saliva, and blinking your
eves. Behavior should not be cguated with consciousness,

Some Behaviors Are Conscious While They Are Being Learned, but Become
Lost to Consciousness. |1 is possible (although doubtful) that people are con- - %

sciously aware they need 1o turn left before turmng right on a bicvele while they i
are learning 1o ride, and lose awareness of this as they hecome more skilled. Never- e
theless, some actions are conscious when we are learning them only 1o be lost :
when they become automatic, As 1 (DMcB) sit and type this sentence, 1 am otally o
unable 1o say which leters are located on either side ol the R on the kevboard, Yet o
h
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Chapter

I am a skilled typist; T can type any word containing the leter R effordessly. 1t is
likely that when [ was learning 1o type, I memorized the lavout of the keyboard and
could tell you that Rlies between Fand 1. (I just peeked.)

Psychologists distinguish between controlled and automatic processing (Schnei-
der & Shiffrin, 1977; Shiffrin & Schneider, 1977). Controlled Processes require our
conscious attention, and we perform them slowly and cifordully. Further, we are
casily distracted while engaged in controlied processing. Controlled processing is
typical of tasks that we are only beginning to learn, such as our first elforts at typing
or driving a car. You may recall that when you lirst learned to drive a car, whenever
you changed stations on the radio, the car seemed to wander off the road because
vou could not concentrate on steering and tuning at the same time.

After considerable practice, these tasks become automaticc: We do them
rapidly, effortessly, and simultancously with other tasks. A skilled driver can drive
while canrving on a conversation and listening to the news on the radio. Driving be-
comes so automatic that most drivers have oceasionally realized that they have dri-
ven for several miles without being aware of driving at all. Similarly, I have known
tvpists so skilled they could engage in complicated conversations at the same time
they were transeribing @ manuseript.

We save enormous amounts of time and effort by routinizing the tasks we do
every day. Let’s see, do I put on my socks betore or after I put on my shirtz Where
did T'leave my kevs?

Consciousness Is Not Required for Learning to Take Place. Conscious atten-
tion is required to master some tasks, such as typing or driving a car, but vou
should not assume that this is always true. One of many examples of this point is
given by the work of Ralph Hefferline and his colleagues (Helferline, Keenan, &

Harford, 1959) who had human subjects learn to tirn off an annoving noise that
intertered with their listening o music. They placed recording electrodes in sev-
eral places on their body, but did not tell subjects what it was they could do to turn
off the noise. What actually turned oft the noise was atiny twitch of the thumlb so
small that subjects could not even do it on purpose. If they so much as thought
about it, they made too big a twitch 1o count. Nevertheless, subjects learned o taurn
olt the noise. Some subjects were not even told they could wurn off the noise, and
they learned 1o do it anyway. One subject thought that he (or she—we aren’t told
which) was controlling the noise by doing various actually irrelevant things, such as
wriggling his ankles, holding his jaw in a certain position, making subtle rowing

motions with his wrists, and breathing carcfully. All the subjects learned to waen off

the noise except for those who tried 1o move their thumbs—ithey could not make a
small enough response. This classic experiment illustrates vividly that learning can
take place outside ol consciousness,

Trail Marker: i carning can take place outside of consciousness.
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Arthur Reber (1992) makes a strong case that a considerable amount of

implicit learning takes place outside of awareness, when we are not even conscious
that we are fearning anything. Implicit learning can be thought of roughly as learn-
ing how rather than what. 1t is more like learning a skill than a set of facts. It is more
like learning o ride a bicycle than learning the laws of physics that the bicycele
obeys.

We learn our native tongue cliortlessly and speak it withoun giving a thought
to the rules of grammar. Young children (3 10 5 years old) say that a monster that
cats mice is a mice eater, but one that eats rats is a ral eater, not rals eater (Gordon,
1986). 1t is extremely unlikely that children learn this rule by imitating adults who
talk about rat caters. Nevertheless, they unconsciously follow a rule that is so subtle
that neither they nor adults can articulate it 1t is ungrammatical in English 1o form
compounds with regular plurals (e.g., “cats-breeder” or “wines-collector”™), but it is
perfectly grammatical o do so with inegular plurals (e.g., “men-hater” or “cattle-
farmer™).

We learn innumerable practical skills:

which way to turn the kev in the front door

which wav to turn the faucet

how hard o step on the brake

how to swing a golf club

how far to lower yvourself hefore putting vour weight on the sofa
how fast w pour the milk from the carton

how to turn right on a bicvcle
We also learn innumerable social skills and attitudes:

how and when o flirt

how close to stand 10 someone we are talking with
how 10 take wrns i conversation

when 1o talk o strangers

how loud to converse in public places

when o use bad words

political opinions

prejudices toward outgroups

We learn all of these things without the slightest awareness that we are doing so.
We are not even aware that we have learned the feel of the brake until we have
trouble driving a different car. We are not aware of how the faucet works until we
scald ourselves on a different model. We are not aware that we have learned how o
sit down until we drop too far into a different sofa. Similarly, we do not realize we
have learned the social skills, atiwdes, and prejudices until we embarrass ourselves
by blurting out something inappropriate.

Implicit learning is particularly important in many kinds of expertise. A
physician ordinarily makes a diagnosis quickly and effortessly without consciously
thinking through all the possibilitics and ruling out the aliernatives. In one study
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Chapter b

(Carmody et al., 1984, as cited by Reber, 1992), radiologists were observed while
they taught medical students how to read chest X-rays. The experts gave the stu-
dents clear and explicit instructions on how 1o locate tumors. A camera that
recorded the experts’ cye movements, however, revealed that the experts were bas-
ing their own judgments on other criteria, of which they were totally unaware. The
students, of course, remained ignorant of these criteria.

To be fair, we should mention that some psvchologists believe that awareness
is required for learning (e.g., Shanks, 1996, They base their helief on classical con-
ditioning experimernts in which people learn a connection between two stimuli,
such as a tone and a puff of air to the eyeball. In these experiments it is sometimes
found that only those subjects who realized there was a connection between the
two stintuli actually learned the task. We will not review the debate here, but simply
note that recent evidence lavors the position that awareness is not necessary in clas-
sical conditioning (Papka, v, & Woodruff-Pak, 1997).

Evolutionary considerations make it highly improbable that consciousness 18
required for learning. For one thing, it drives a wedge between learning in humans
and other organisims. We do not assume that the consciousness of planaria (a kind
of worm) and digger wasps approaches that of humans, but they learn neverthe-
less. Second, it pays 1oo much attention to what we are conscious of and ignores
the host of processes that tuake place without henefit of consciousness.

CONSCIOUSNESS AS AWARENESS

The previous sCCtion gives us one answer o the question of what consciousness is
for: It permits us to focus attention on novel problems and let routine ones be han-
died outside of consciousness. Considering consclousness a4s awarcness Zives us an-
other evolutionary insight into consciousness. As we said in Chapter 4, pcrccpli()n
could not have evolved just o provide useless knowledge. Similarly, CONSCIOUSNESS
could not have evolved just 1o permit us to ponder the meaning of lile, the uni-
verse and everything, Selection would have weeded outany genes that caused us to
waste energy on such pursuits when alternative alleles were causing our competi-
Lors 10 search for food and mates, and avoid predators.

The Unity of Consciousness

We hecome aware of many psychological processes only when they fail. Examples
we have mentioned already include our sense ol balance and the ability to recog-
nize Laces. We do not give them a thought mnless we get dizzy or suller from
prosopagnosia. The unity of cousciousness is another ability we take for granted.
We assume that we are a single person, not a collection of independent modules.
We also assume that the world we live inis one workd, nota different, parallel uni-

verse for each sense.
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COmnscionsness 11

he unity of consciousness, although seldom a problem in evervday life, 15 a

Recall that we have emphasized a number of times tha

problem for psye hology,
as separate bram modules. How do

evolution cralts .ui.lpmllmn, which operate

these modules work togetherz We consider the problem in two parts: the unity ol

the world and the unity of the sell

When vou take a bite ol a barbecued potato chip, vou see the golden brown

color, taste the saltiness, smell the spices, feel the crispness, hea the crunch, and

the pain from the red pepper. (Red pepper stimulates pain, not tste.)

experience
A POLato « hip, not six (or

Fating food is a multisensory eXpenence; yet you perceine
MOTE) SCPAraLe Sensory exXperences. Change any one atribute ol the potato chip
different. How do we integrate all of that information Lo sin-
ule, unified perceptz This is known as the binding problem and has hothered
the time of the ancient Greek philosophers. \ristotle’s solution 1o
the existence ol the common sense. \risto-

andd it will “taste”

thinkers since
the binding problem was to postulate
He's iden of common sense is not what keeps us from tiving to roast i marshmallow
by holding it in the lire with our bare hands. The
Ut unifies all the intormation from the dilferent senses. We can perceive a big

a big noise when it barks, feels big to our hands, or

COTITION SETse 15 .0 '\|||l“] SUTIse

||.-|-; because 1t looks ill'_:. nuikes

bhecause 1t is heavy 1o Ll

It matters linde through which sense | realize that in the dark 1 have blun-

dered unn.l]u-_;--d\.”
—Iornbostel, 1925, s cited by Marks, 197 1L p. D

We can sav et no organ ol commaon sense has been located i the braim.

here are. to be sure, plces m the brain that respond o more than one tvpe ol

sensorv input, b there is no super sense where information from all the other
wenses voes, We do, however, have some hints about how the bram accomplishes
the astonishing task ol unifving the mput lrom different senses.

For many vears, some philosophers held that touch is the lundamental sense
1 contact with the world, When we look at a stone, our only

ut when we stub

hecause s moachi
contact with itis by the light ravs that bounce ol it 1o our eves. 15

our toe on the rock, our body comes mto direct physical contac with it. For this

reason, these philosophers held that “tonch educates vision.” They thought we

learned 1o see things according to how they felt o tou . The case is actually the
It'\l'l‘\l‘_hllhl'\l'!.

It is easy 1o put vision el toneh into contlict, although evervday examples

are Tew. When we look through prism lenses, straight lines look curved. Surpris-

inely, il we feel a stright edge while looking through the distorting prisms. il feels

distinctly curved. This phenomenon s« Alled visual dominance, or visual capture.

You may wet some idea of this by leeling some abject while looking at il through

he wrong end ol binoculars, Vision domimates other senses besides touch. Any

e vorn wittch a movie, vou are experencing vistal domimance over audition il

vou perceive the sormnd 1o be coming from the actors’ months, OF course, the

qre many inches o several feet

onne is actmally coming from the speakers, which
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away from where the voices appear to emanate, (Thisis the basis of veniriloguisim.
The ventriloquist doesn’t “throw™ his voice. The dunnmy captures it)

[t appears that evolution has solved the problem of the unity of the senses in
large part by the mechanism of visual dominance, suppressing any information
that conflicts with vision, even when vision is wrong. Of course, in the real world
contlicts between vision and the other senses seldom arise, so evolution has solved
the problem of the unity of the senses in a manner that seldom causes us prob-
lems. We will deal with the other half of the question of the unity of awareness—
unity of the self—after we have discussed self-awareness, to which we turn next.

Self-Awareness

One of the most important things that we humans are conscious of is ourselves. We
are aware that we are distinct from the rest of the workd:

It hurts when vou bite vourself but not someone else.
Wherever vou go, there vou are,
Other people actas it you do things on purpose.

Yo are admonished o do unto others as vou would have them do unto vou,

Richard Dawkins (1989) suggests that seH-awareness evolved hecause i s helplul
[or us to make ourselves the objects of our thought. For example. What did | do to
make my neighbor angry at me? Is that tree branch strong enough o hold me?

[n fact, Dantel Povinetli and John Cant (1995) propose it was exactly the
problem of swinging througlh the branches tha led o the evohition of conscious-
ness in the kuger arboreal primates. Consider that differences in physical size have
important consequences for the way animals interact with the environment. X spi-
der that drops 20 feet floats to the ground; a squirrel bounces; an elephant sphas.
Further, a very small animal is supported by almost any swrface, but a lager one
will canse many objects 1o bend or break.

Povinelh and Cant note that smalter primates such as monkeys run on
fours through the forest canopy in a stereotyped manner that suggests they do not
pay much attention o the strength of the branches and vines that support them.
Larger primates such as orangutans, however, show much more variability in their
hebavior. They generally clamber rather than run through the canopy—hanging
from branches, bridging from one limb to the next, wid causing the tree o sway so
as to bring them closer to their next means of support. See Figures 5t and 5-5.

Povinelli and Cant propose that the demands of locomotion through the

canopy led 1o the development in the kuger primates of the ability to think of

themselves as an object that interacts with the workd, This notion s adinittedly
speculative, but it has the advantage ol making testable predictions, T predicts tha
orangutans and chimpanzees will pass certain tests for self awareness that monkeys
will fail.

One such testis the mirror est. A wide variety of animals react to mirrors.
Some animals, inclading fish and bivds, will attack their image, as it icwere arivad,

|
i
%
5
|

suggestin
muls mav
raptly int
looked at
they cann
strongly si

Gors
the Torele
have anv s
utans shoy
and rubbi

The
Consistern
not ordin:

Fi




Consciousness 113

Figure 5-4.  Monkey rinning thvowgh tree.

suggesting they are unaware they are looking at themselves. After a while these ani-
mals may come 1o ignore the mirror. Some primates, on the other hand, will gasze
What are they thinkingz An orangutan or = chimp that has

raptly into o MIEror.
S AL 1O CXENne parts of the body that

looked at a mirror for a while begims to use
¢. such as their teeth and their hindquarters. This behavior

they cannot normally se
evare aware theyare looking at themselves. See Figure H-b.

strongly suggests that th

Gordon Gattup (1977, 1991) tested this hypothesis by painting a red dot on
(he lorehead and ear of primates while they were anesthetized, so they would not
ving the dotwas there. When they came to, chimps and orang-

Live any way of knoy
nterest in the dotswhite looking in the mirror, touching them

ntans showed great

and rubbing at them. Monkeys, however, did not.
The one targe ape that lails the mirror test for

yothesis, the gorilla is terrestrial and does

selfzawareness is the gorilla

Consistent with Povinelli and Cant’s hyj
not ordinarily climb more than a loot oriwo oft the ground.

Figure 5-5.  \juwv fomberig throngh Dree.
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Figure 5-6.  Clufriosing mirror Jur selfoxplonation.

It may have occurred to vou that huwnans do not swing through wees ona
vegular basis outside of Tarzan movies. Does Povinell and Cants hypothesis have
any relevance to humans? s inportant to realize that organs that e ~olve lor one
purpose are olten turther tiken over later lor another purpose. For example, ac-
cording to one popular theon, wings of scets cvolved from structures that origi-
nally served in thermore gulation (Kingsolver & Koehl 1985 Simikarly, the three
lude bones in the middle ear ol mamn s that transmit sowned to the imner ecar

cvolved from the jaw hones ol [1sh.
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Trail Marker: Organs that evolve for one purpose are often later
adapted for an entirely different purpose.

So, once self-awareness evolved to serve some purpose in a hominid ancestor, it
could have been further adapted for other purposes. Because humans are highly
social creatures, it is likely that self-awareness was then turned to serve functions
such as asking questions like, "Why does my neighbor refuse 1o share meat with
me? Is it because I failed to share my last kill with him?” The complex social life of
humans creates many situations in which self-awareness would be usetul.

Unity of the Self, Deception, and Self-Deception

We discussed the unity of the world carlier. Ilere we discuss the conviction that we

cach have that we are a unified person, which is the other half of the concept of
the unity of consciousness. (We are talking about normal people, not those with
personality disorders.) But normal people often behave in ways that make
der whether they are aware of how they appear. A middle-aged m
ing at the waist dyes what is left of his hair and wears a muscle shirt. A midcle
aged woman dresses like a teenager. How could they took in the mirror and

not cringe? Such human foibles prompted the Scottish poet, Robert Burns, ¢
exclaim,

us won-
an who is spread-

O

Oh wad some power the giftie gie us
To see ourselves as others see us!

The puzzle of sclf-deception has intrigued psychologists as well as poets.
Much research and theorizing on the matter has been based on Freudian psycho-
dynamics. Perhaps this is the reason psychologists have made little progress in un-
derstanding self-deception! A classic paper was entitled, “Self-deception: A concept
in scarch of a phenomenon” (Gur & Sackheim, 1979). The problem with the
cept of self-deception is that the deceiver and the deceived are the same person,
How can a person logically helieve two opposite things at the same time? The
Freudian answer is that one belief is conscious and the other is relegated 1o the
conscious, Attempis to demonstrate the presence of the two beliefs
time in the same person, however, have not been persuasive.

Evolutionary thinking suggests that psychologists may have been barking up
the wrong tree. For one thing, the concept of a unitary self as a single,
entity should not be taken for grantedl. Although our consciousne
are aunitary self, we may well be mistaken. Remember th
have access 1o cvervthing; we

con-

un-
at the same

integrated
ss tells us that we
at consciousness does not
can ride a bicvele but cannot say how we do it There
are also clear examples of inner disharmony. We have all said things like,
half a mind to dye my hair,” or
half doesn’t.”

“I have
“Talf of me wants 1o shave my beard and the other
These remarks retlect a reality about the human mind. That the
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mind is modular should suggest thae different modales may well have dilferent.
and conflicting, goals. Further, the existence ol the cognitive unconscious implics
that we will not always be aware of these conllicting inclinations.

In a retling example, Michael Gazzaniga and Joseph LeDoux (1978) describe
the case of a patient, P.S., a voung boy who had the two halves of his hrain sargi-
cally separated o alleviate a serous medical condition. Inmost splitbrain patients
the left hemisphere is in control ol speech, whereas the right hemisphere is unable
to speak. P.S.was nnusual indhat his right hemisphere, alhough mute, was able to
read and write, When Gazzaniga asked P.S. what he wanted to be when he grew up,
he said, “draftsman.” When he presented the written question to only the right
hemisphiere of P.Ss brain, P.S.spelted out Mrace car driver.”

The fact that P.SCs two different hemispheres have ditferent thoughts
and actions is only hatf the story. His speaking left hentisphere olten made up
explanations for the actions of his right hemisphere, In one experiment. i pie-
ture of a4 winter snow scene was shown o his nonspeaking right hemisphere
while the speaking hemisphere saw w chicken foot. The hand contwolted by ihe
speaking hemisphere correctly matched chicken to the chicken oot the hand
controlted by the nonspeaking hemisphere correctlv matehed o snow shovel o
he snow scene. When Gazzniga asked P.S0what he sasv, he said, 7 saw o claw
and picked the chickenand you have to clean out the chicken shied with ashovel”
(p. 118). Time after me, PSS instantdy made up stories hike this o exphun what
he saw his two hands doing. The term for this sort ol hehawior is confabulation,
which means liling in gaps in memory or knowledge by fabrication. His not the
sane as ving, bhecause the conlabulator is vnaware that the story is anvthing other
than factual. Confabulition is common in certain psyehiaric disorders. Other
examples from Gazzaniga and LeDoux’s study include asplithrain. patient
whose nonspeaking hemisphere was given the command 1o Lugh. When asked
why she had laaghed, she said withou hesitation, “Oh. vou guvs reatly are some-
thing!” (p. H16).

H|)li|~ln‘;|in paticnts are not normal, ol course. but the sobering impli(‘;niun
of the splitbrain research is that we all contabubate constanty. Gazzaniga and
LeDoux argue that all people contain aset of setves, or moduales, cach with its own
desires and motives, Marvin Minsky (1986) has called this idea the society of mind.
Gazzanmiga and LeDoux say that inall normal people the verbal svstem gains
control over the other mental processes 1o the exvent that it becomes the only
solf that we are avware of. In other words, the self that we know is the verbad self
Other sehves exist ottside ol our ability 1o verbatize. According o this view, the

unity of the self is an achicvement, not a given. More recently, Gazzaniga has
calted this svstem the interpreter imechanism (Gazzaniga, 1998) We lind our-
selves viwning, and we save T Um reabv ired.” Or we eat o big meal and sav, 7 was
really hungry” We explain or mterpret onr own hehavior both to vurselves md o
others. We are doing lar too many things at once 1o monitor them all consciously.
We {our imterpreter mechanism, that is) frech make up stories that give our ac-
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Trail Marker: The unity of the self is an accomplishnent, nota
necessity.

Anthony Greenwald (1988) takes a different approach to solving the problem
of self-deception. He agrees that the Freudian approach involves a paradox: The
same person both knows and does not know at the same time. But he believes that
giving up the concept of unity of the self is too drastic. How can we get around that
problem? He suggests that the Freudian approach sees the unconscious as having
the same ability to understand, except ol course that it is unconscious. Instead,
Greenwald proposes that UNCONSCIOUS PrOCesses (there are many of them) have
very limited abilities. They do only a preliminary analysis of mformation and pass
the results on o later, more conscious processes. They can reject information with-
out analyzing it completely. e calls this the jurtk-mail model of self«leception. We
receive a great deal of junk mail along with important mail. Although wadvertisers
are very clever in disguising junk mail as important information (“You are guaran-
teed 1o be a winner!™), we discard junk mail without reading it by relving on clues
such as a lack of first-class postage.

According to the junk-mail model, we lirst analyze the message according o
low-level clues (e.g., presence of a lirst-class stamp). I it passes these criteria, we
open it and read the message. The junk-mail model explains how the middle-aged
man can wear the muscle shirt. (Don’t look in the mirror.) [t explains how we can
igniore signs of serious itlness. (I1t's probably just a cold.) We believe the junk-mail
model avoids the problems of the Freudian model, which must assume two intelli-
gent processes, one conscious and the other unconscious. At the same time, how-
ever. we believe that the society-of-mind model s supported by a wide range of
cognitive phenomena.

A second idea about selt-decepion suggested by evolwtionary thinking is that
accurate perception of ourselves 1s not always the best thing. To be sure, our per-
ceptions must be close to reality. A 95-pound weakling who thinks he can heat up a
linchacker does not become anyone’s ancestor. But maybe there is an advantage to
be gained by seeing yourself as a litde bewter than you are. That middle-aged man
in his inappropriately youthful clothes might just get lucky with the right woman. It
two women of similar attractiveness are competing for the same man, the one
whose ego is inllated the right amount inay try harder and persist longer enough
to win out.

Psvchologists use the term self-serving bias to describe our strong tendency
10 see ourselves as above average. A large body of social psychological findings pre-
sents a consistent pattern: We consistently think of oursclves as above average on
manv dimensions. The average person rates himself or herself move ethical, more
persistent, more original, a better driver (even those who have been hospitalized
[or antomobile accidents!), and more mtelligent than average {Myers, 1996). Now,
by definition, the average person is average. But we all tend to act like we live in
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Figure 5-7. Animal deceplion. The angter fish uses its appearance 10 fure prey. Animals
witl present themselves i any wiy that advances their survival and u*pn)(lm‘lion. Con-

sciousness need not e assumed 1o plav i part in deception. (From Feeding Feology of Fish.
Shetby D. Gerking. Copyright © 1994, Academic Press, fnc. Reprinted by pernission of

Yisevier.)

Garrison Keillor’s mythical [ake Wobegone, where “4ll the women are strong, all
the men are good looking, and all the children are above average.”

A litde reflection reveals that deception is widespread wmong living things.
Some insects look like sticks, and so avoid being ecatlen; some fish have wormlike
projectons on their tongues, and so atlract unwary prey (Figure H=7). Some¢ flow-
crs smell like roting flesh, and so attract flies to pollinate them. ltis clear that or-
ganisins (plants as well as animals) will evolve to present themselves in ways that
augment (heir fitness, even if these ways are deceptive.

Trail Marker: Deception 1s i pruli(‘luhlc outcome
of natural selection.

In hwmans the best deception could be self-deception (‘Trivers, 1971y, The
suitor says with At his heart, “1 love you more than anyone else in the whole world.
I will be Laithful to you lor the rest of my life.” This kind of message will be all the
more convincing it he can conveniently forget that he said the same to SoMmeone
else last year! Evolutionary thinking suggests (hat the man who really believes that
he will never leave Lis tove will make the most convineing suitor, something that
ordinarily would increase fititess. It also suggests that the married man who really
helieves that the (roubles in the marriage are Al s wife's fault wilb more casily ra-
tionalize his search for another parmer. It is totally unnecessaty 1o assume thatone
belief is conscious while the other is WUNCONSCIoUs according to some Freudiat

Pl’( YECSS.

s il i 3 M
s i e i 20 T e

SUV




S

ahinals
v Con-
uf lish,

ston of

¢ strong, all

ving things.
ve wormlike
. Some tlow-
lear that or-
in ways that

s, 1971). The
whole world.
will be all the
¢ 10 SOMeon
¢ believes tha
incthing tha
van who realis
nore castly 11
sune that one
ome Freadio

5
)
4
z
£

Consciousness 119

We can see that these ideas reflect the modular view of the mind that charac-
terizes evolutionary psychology. Byrne and Kurland (2001) developed a formal,
modular model of self-deception and tested its predictions in a simulation. They
found that self-deceiving individuals performed better than others in a competitive
game.

This chapter takes an evolutionary approach to a subject that is not usually
looked at from this perspective. We began asking questions that are usually ig-
nored. In the case of sleep we turned the usual question on its head, therehy ex-
plaining a number of puzzling features of sleep. Perhaps the most important lesson
from this chapter is that realizing consciousness incurs metabolic costs implies that
it should be used sparingly, only when we cannot function as well without it.

SUMMARY

1. The concept of consciousness is used in a number of distinct ways, including

voluntary action, awareness, and wakefulness.

2. Dennett suggests that the question of why we sleep should be, rather, why we

are ever awake.

3. Sleep may have evolved to save energy during periods when activity was un-
likely to be advantageous and to keep animals out of harm’s way.

+. Humans sleep more during the winter than the summer.

5. Smaller animals (which have higher metabolic rates) sleep more than larger
ones, predators sleep more than prey, and blind cave fish do not sleep atall.

6. Laypersons and much of contemporary psychology assumes that most behav-
ior is under direct, conscious control.

7. Even voluntary behavior involves many mechanisms of which we have no con-
scious awareness.

8. Some behaviors are conscious while they are being learned, but become lost
to CONSCIOUSNESS.

9. Controlled processes require conscious attention and are performed slowly
and eftortfully; automatic processes are rapid, effortless, and may be per-
formed simultaneously with other tasks.

10. Learning can take place without consclousness.

11. Learning a skill, called implicit learning, takes place outside of consciousness
to a considerable extent.

12. Many cognitive processes are unavailable to consciousness but take place in
the cognitive unconscious.

13. The problem of perceiving a unified world via distinct sensory systems is
called the binding problem.

1.4, Conflict between sensory systems is generally settled in favor of vision.

15. Richard Dawkins suggests that self-awareness evolved to permit making our-
selves the object of thought.

16. Daniel Povinelli suggests that locomotion through trees by larger primates
led to the evolution of consciousness.




