[image: image1.jpg]hen you talk to yourself, who
talks, and who listens?

This is the type of question
posed by philosophers
and scientists who study
consciousness. Although it
might seem that psychologists,
who study the brain and mental processes, are *
best equipped to look into consciousness, they
banished this topic from their field for many
years. In 1904, for example, William James
wrote an article with the intriguing title “Does
Consciousness Exist?” James did not think
consciousness was a proper area of study for
psychologists because scientific methods could
not directly observe or measure another person’s
consciousness.

John Watson, the “father of modern
behaviorism,” agreed. Watson insisted that only
observable, measurable behavior is the province

Q \WHAT IS CONSCIOUSNESS?

Mental concepts such as consciousness acquire sci-
entific status by being tied to observable behavior
whenever possible. The concept of consciousness has
various meanings, and psychologists use it in many

ways.
4-1a CONSCIOUSNESS AS AWARENESS

One meaning of; consciousness is sensory awz:l'z-
ness of the environment. The sense of vision enables
us to see, or be conscious of, the sun gleaming on

the snow. The sense of hearing allows us to hear, or

be conscious of, a concert. Yet sometimes We are not

aware of sensory stimulation. We may be unaware, or
unconscious, of sensory

stimulation when we do
not pay attention to it.
The world is abuzz Wi

signds, yet you are con-

consciousness

page (1 hope)-

When you talk
to yourself,
who talks,
who listens?

scious of or focusing on
only the words on this

of psychology: “The time seems
to have come when psychology’
must discard all references to
consciousness” (1913, p. 163).
When Watson became the
president of the American
Psychological Association in 1914,
his view was further cemented in the minds of
many psychologists.

But the past few decades have seen a cognitive
revolution, and thousands of psychologists now
believe we cannot capture the richness of human
experience without referring to consciousness
(Kriegel, 2014; Sternberg, 2009). We are flooded
with studies of consciousness by psychologists,
biologists, neuroscientists, physicists, even
computer scientists. Yet we still cannot directly
observe the consciousness of another person, and

so we rely on self-reports of consciousness as we
observe events such as neural activity in the brain.

and
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Therefore, another aspect of

consciousness is selective atten-

mes per second.

tion. Selective attention means d Is of ti
where an hundreds %
focusing one's consciousness b7 Although W a'“n d“:::nmdon. Even 50, W€ detect Psycholuglcal
B aTE RS e s w:l“"d“;o'::l:mll also ten V es;z,;s but not neural events
jon is a key to self-control. various Kin se process
attention is a key o ath ention. The: D ath, 2000)

To keep your car on the road, you
must pay more attention to driv-
ing conditions than to your hunger
pangs or a cellphone call
Adaptation to our environ-
ment involves learning which stim-
uli must be attended to and which
can be safely ignored. Selective
attention makes our senses keener
(Kerlin et al., 2010; McLachlan
& Wilson, 2010). This is why we

include:
changes, such as whena
it 4 s a sweltering room

cool breeze enter:
or we receive a particularly high

grade on an exam-
novel stimuli, such as when adog
enters the classroom-

) intense stimuli, such as bright colors

or sharp pain.

repetitive stimuli, such as when the
same commercial is aired a dozen

4-1b CONSCIOUS,
PRECONSCIOUS,
UNCONSCIOUS, AND
NONCONSCIOUS

Sigmund Freud, the founder of
psychoanalysis, differentiated
between thoughts and feelings
of which we are conscious and

can pick out the speech of a single times throughout a football game.

person across a room at a cocktail those that are preconscious and

unconscious.

Preconscious material is not currently in aw.
For example, if you answer

party, a phenomenon aptly termed
the cocktail party effect (L. Miller, 2013). Selective atten- S
tion also plays a role in the advertisements and marketing
ploys we notice.

How do advertisers of running shoes, automobiles,
or beer use these facts to get “into” our consciousness
and, they hope, our pocketbooks? Think of some tele-
vision commercials that captured your attention. What
kinds of stimuli made them front and center in your
awareness?

Yet another meaning of consciousness is that of
direct inner awareness. Close your eyes and imagine
spilling a can of bright, red paint across a black tabletop.
Watch it spread across the black, shiny surface and then
spill onto the floor. Although this image may be vivid, you
did not “see” it liten;lly.
Neither your eyes nor any
other sensory organs ’
were involved. You
were conscious of the
image through direct
inner awareness,

ness but is readily available.
the following questions, you will summon up “precon-
scious” information: What did you eat for breakfast?
What is your phone number? You can make these pre-
conscious bits of information conscious by directing your
attention to them.

According to Freud, still other mental
events are unconscious, or unavailable
to awareness under most circumstances.
Freud believed that some painful

selective attention

direct inner awareness

(RFVdupter Images

We are conscious
of—or have direct
inner awareness of—
our own thoughts,
images, emotions, and

preconscious

unconscious
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[image: image3.jpg]Back in Class: Is Anybody Conscious?

“Consciousness comes in many flavors. Anyone
who has taught an introductory psychology class,
or attended one at eight o'clock Friday morning, E
has seen them all. There may be a couple of par;y-
hearty frat boys in the back row, dozing after a long
night spent celebrating the upcoming weekend.
These two are not conscious. Up a couple of rows

is the scammer checking out
[someone] across the aisle and

suppressing their
merriment. Another
student has a tape
recorder going and
is finishing up a
paper for another
class, and he will be conscious of you later.

The front-row kids are sippin’ their

Courtesy of Michael Gazzaniga.

el Consciousness coffee, taking notes furiously and
.vvonder[ng if he can get a date. He A occasionally nodding in agreement;
is conscious, but not of you; nor are SULS S ety at least they are conscious of you."
the three girls down the way who flavors. X

are passing notes to each other and —MICHAEL S. GAZZANIGA, 2008, P. 277.

nemories and sexual and aggressive impulses are unac- |

ceptable to us, so we automatically (unconsciously)
eject them from awareness. That is, we repress them
Repression of these memories and impulses allows us
to avoid feelings of anxiety, guilt, or shame.

Related, non-Freudian concepts include sup-
pression and nonconscious processes. When people
choose to stop thinking about unacceptable ideas or
distractions, they are using suppression. When we
consciously eject unwanted mental events from aware-
ness, we are using
suppression. We may,
for example, sup-
press thoughts of an
upcoming party when
we need to study

for a test. We
may also try
to suppress
thoughts of
the test while
we are at the

party!

Some bodily processes, such as the firing of neu-
rons, are NONCONScious.

hey cannot be experienced

through sensory awareness or direct inner awareness.

Growing hair and carrying oxygen in the blood are non-

conscious processes. We can see that our hair has grown,

but we have no sense receptors that provide sensations of
growing. We feel the need to breathe but do not experi-
ence the exchange of carbon dioxide and oxygen

4-1c CONSCIOUSNESS AS PERSONAL UNITY

As we develop, we differentiate ourselves from that which
is not us. We develop a sense of being persons, individuals.
There is a totality to our impressions, thoughts, and feelings
that makes up our consciousness—our continuing sense
of self in the world. That self forms intentions and guides
behavior. In this usage of the word, consciousness s self.

4-1d CONSCIOUSNESS AS THE WAKING
STATE

in psychodynamic
The word conscious also | thearythe automatic unconsdous)
refers to the waking state ejection of anxiety-evoking ideas,
as opposed, for: example, to uwﬂmwmg;: h\:‘:mmss
i - eliberate, or
sleep. From ll!l:\‘ perspec: e i
tive, sleep, meditation, the °°'| "d"“"u o ot
hypnotic “trance,” and the Mmoﬂ! =
distorted perceptions that | poly processes,such as
e b ki
can accompany use of con hair, of which we cannot become:
sciuusnesf-a]tenng dmg; ms:ﬂﬁ-mn:ﬂ'vxww
are considered altered [ Fou ‘: cannot directy
states of consciousness. - faue
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The remainder of the chfnpt:
explores various altered states :1’ ::‘ "
sciousness, including sleep a‘nd ::b k:
hypnosis, meditation, and biofeet ! :‘L;e
and, finally, the effects of psychoact

drugs.

@ e D DREANS

Sleep is a fascinating topic. After aﬂ‘. we
spend about one-third of our adult lives
asleep. Sleep experts recommend that
adults get seven to nine hours of sleep a
night, but according to the National Slfep
Foundation (2013), adults in the Umled.
States typically get about 6.8 hours of
sleep. About one-third get six hours or
less of sleep a night during the workweek.
One-third admit that lack of sleep impairs
their ability to function during the day,
and nearly one in five admits to falling
asleep at the wheel.

Yes, we spend one-third of our lives
in sleep—or would if we could. As you can
see in Figure 4.1, some animals get much
more sleep than we do, and some obtain

fox (-]
Rhesus monkey N
P
Humon

Different mammals require different amounts of sleep. Reasons remain
uncertain, but evolution apparently plays a role: Animals more prone to
being attacked by predators sleep less.

Less
sloep

much less. Why? It might have something

to do with evolutionary forces. Animals

that are most at risk of being hunted by predators tend
to sleep less—an adaptive response to the realities of life
and death.

4-2a BIOLOGICAL AND CIRCADIAN
RHYTHMS

We and other animals are subject to rhythms, and they
are related to the rotation and revolutions of the planet.
Many birds (and people who can afford it!) migrate south
in the fall and north in the spring. A number of animals
hibernate for the winter and emerge when buds are once
again about to blossom.

Alternating periods of wakefulness and sle
an intemally generated circadian rhythm, A ¢
rhyto:l:f Z a e?cnlhe that is connected with th,
peri e earth's rotation. A cycle of
secpsnommaly 4 b o e e

from cues that signal
day or night, however,
acycle tends to become
extended to about 25
hours, and pegple sleep

ep reflect
ircadian
e 24-hour
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nearly 10 of them (National Sleep Foundation, 2009).
Why? We do not know. And during a night of sleep, we
typically undergo a series of 90-minute cycles in which
we run through the stages of sleep. In the morning, the
shining sun adjusts the timing of the circadian clock by
activating proteins in the retinas of the eyes. The proteins
then signal tiny structures in the hypothalamus called the
suprachiasmatic nucleus (SCN). In turn, the SCN stimu-
lates the pineal gland to decrease its output of the hor-
mone melatonin (melatonin promotes sleep).

bestSi:n‘\:eo:; ,l::n ;no.v::has “nir‘mrnilng peop].e," function
el i o .e: unction best in the after-
e night owls,” who are at our best

ighbors are sound asleep.

Why do we sleep? Wi, ;
the nature of sleep, roan) oo we dreamp Let explore

ep disorders.

4-2b THE STAGES OF SLEEP
When we glee i
! P, we slip fr, i
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AVes per second) and amylimde‘lu(hgighén:gmn

dreams, and sle,



[image: image5.jpg]of strength). Brain waves are rough indicators of the
activity of large numbers of neurons. The strength, or
energy,of brain waves is expressed in volts (an electrical
anit), When we sleep, our brain waves differ from those
emitted when we are consci

us. The electroencephalo-
graph (EEG; see Figure 2.6 on page 42) has enabled
researchers to measure brain waves. Figure 4.2 shows
EEG patterns that reflect the frequency and strength

of brain way

wves during the waking state, when we are
relaxed, and when we are in the various stages of sleep.
Brain waves, like other waves, are cyclical. The printouts
in Figure 4.2 show what happens during a period of
15 seconds or so.

High-frequency brain waves are associated with
wakefulness. As we move deeper into sleep, their fre-
quency decreases and their amplitude (strength)
increases. When we close our eyes and begin to relax
before going to sleep, our brains emit alpha waves—
low-amplitude brain waves of about 8 to 13 cycles per
second.

FGA.2 THE STAGES OF SLEEP

A‘”“k._

Stage 1 sleep—theta waves.
(Io':?mquuncy, Tow amplitude]

mpylgrmadrete

Stage 2 sleep—sleep spindles

Figure 4.2 shows five stages of sleep. The first four
sleep stages are considered non-rapid eye move-
ment (NREM) sleep. These contrast with the fifth
stage, rapid eye movement (REM) sleep, so-called
because our eyes dart back and forth beneath our eyelids.

As we enter stage 1 sleep, our brain waves slowdown
from the alpha rhythm and enter a pattern of theta
waves. Theta waves, with a frequency of about 6 to §
cycles per second, are accompanied by slow, rolling eye
movements. The transition from alpha waves to theta
waves may be accompanied by a hypnagogic state dur-
ing which we may experience brief but vivid dream-like
images. Stage 1 sleep is the lightest stage of sleep. If we
are awakened from stage 1 sleep, we may feel we were
not sleeping at all.

‘After 30 to 40 minutes of stage 1 sleep, we undergo
a steep descent into stages 2, 3, and 4 (see Figure 4.3).
During stage 2, brain waves are medium in amplitude
with a frequency of about 4 to 7 cycles per second, but
these are punctuated by sleep spindles, brief bursts of
brain activity that have
a frequency of 12 to 16
cycles per second.

During deep sleep
stages 3 and 4, our brains
produce slower delta
waves, which reach rel-
atively great amplitude.
During stage 3, the delta

R complex waves have a frequency
of 1 to 3 cycles per sec-
ond. Stage 4 is the deep-

and the K complex : est stage of sleep, from

\ f rapid
low-amplitude brain waves that
— beginnil Stage 4 sleep—delta waves. have been linked to feelings of
o mwb'gmm O minve 1o increase l e
high amplitude} in amplitude ‘
I b et i
i ( the first four
stages of sleep.
REM Sleep
Occurs when we re-enfer ; )y n
Stage 1, about 90 minutes astage
cior felling e recvenly leep characterized by apid eye
called paradoxical sleep] ‘movements, which have been
| linked to dreaming
slow brain
waves produced during the
This igure ilustrates typical EEG patterns for the stages of sleep. During R:'Mm sleep, EEG hypnagog state
patterns mblomouofmawaklm state. For this reason. REM sleep is often strong, slow
paradoxical sleep. As sleep progresses ‘trom stage 1 to stage 4, brain waves W"l‘v’ﬂ’“’d m‘"‘ 3 brain waves usually emitted
‘and their amplitude increases. Dreams, Including normal nightmares, are most v g9 during stage 4 sleep

REM sleep. More disturbing sleep terrors tend to occur during

deep stage 4 sleep.
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FIGA3 SLEEP CYCLES

(stages
This figure illustrates the alternation of REM s|¢erg fo'sfli'fs’m" et the night a

five periods of REM sleep during an eight-hour
prolonged toward morning.

which itis the most difficult to be awakened. During stage
4 sleep, the delta waves slow to about 0.5 to 2 cycles per
second, and their amplitude is greatest.

After perhaps half an hour of deep stage 4 sleep, we
begin a relatively rapid journey back upward through the
stages until we enter REM sleep (see Figure 4.3). During
REM sleep, we produce relatively rapid, low-amplitude
brain waves that resemble those of light stage 1 sleep.
REM sleep is also called paradoxical sleep because the
EEG patterns observed suggest a level of arousal similar
to that of the waking state (see Figure 4.2). However,
it is difficult to awaken a person during REM sleep.
When people are awakened during REM sleep, as is the
practice in sleep research, about 80% of the time they
report that they have been dreaming, (People only report
dreaming about 20% of the time when awakened during
NREM sleep.)

Each night we tend to undergo five
the stages of sleep (see Figure 4.3). Five cycles include
five periods of REM sleep. Our first journey through
stage 4 sleep is usually the longest. Sleep tends to become
lighter as the night wears on; periods of REM sleep
lengthen, and we may not enter the deepest stages of
sleep. Toward morning our last period of REM sleep may
last about half an hour. F

rcles through

4-2c THE FUNCTIONS OF SLEEP

Researchers do not have all the answers as to why we
sleep, but sleep seems to serve several purposes; It rju-
venates the body, helps us recover from stress, hel
consolidate learning, and may promote devel
infants’ brains.
Consider the hypothesis that slee
a fued body. Most of us have had the experience of goi
without sleep for a night and feeling “wrecked” L
it” the following day. Perhaps the nq st o
ext evening we went
CHAPTER 4: Consciousness

Ips us
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P helps rejuvenate

There are about

ical sleeper.
|_4)lorﬂvetypnd REM sleep tends to become

to bed early to “catch up on our sleep.” What lmppv'ens t(;
you if you do not sleep for one night? For stcrd .mgh(s.
Compare people who are highly sleep-deprived with peo-
ple who have been drinking heavily. Sleepless people’s
abilities to concentrate and perform may be seriously
impaired, but they may not recognize their limitations.
Many students can pull “all-nighters” in which they
cram for a test through the night and perform reasonably
well the following day. But they begin to show deficits
in psychological functions such as attention, learning,
and memory, especially if they go sleepless for more
than one night (Dubiela et al., 2010; Ward et al., 2009).
Sleep deprivation also makes for dangerous driving
(Howard et al., 2013). It is estimated to be connected
with 100,000 vehicular crashes and 1,500 deaths each

One Effect of Sleep p
1 Sleep Deprivati
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[image: image7.jpg]year (S. Clark, 2009). To combat sleep deprivation dur-
ing the week, many people sleep late or nap on their days
off (National Sleep Foundation, 2013).

WHY DO YOU NEED THE AMOUNT OF SLEEP YOU
NEED? The amount of sleep we need seems to be in part
genetically determined (Shaw et al., 2013). People also
need more sleep when they are under stress, as caused
by a change of job (Mayers et al., 2009; Rosekind et al.,
2010). Sleep seems to help us recover from stress, and
Jack of sleep can lead to depression (de Wild-Hartmann
et al. 2013).

Newborn babies may sleep 16 hours a day, and
teenagers may sleep 12 hours or more (National Sleep
Association, 2013). Tt is widely believed that older people
need less sleep than younger adults do, but sleep in older
people is often interrupted by physical discomfort or the
need to go to the bathroom. To make up for sleep lost at
night, older people may “nod off” during the day.
SLEEP, LEARNING, AND MEMORY REM sleep and
deep sleep are both connected with the consolidation
of learning and memory (Dubiela et al., 2010: Ward et
al., 2009). In fact, fetuses have periods of waking and
sleeping, and REM sleep may foster the development
of the brain before birth (Rurak et al., 2011; Uhlhaas et
al., 2010). In some studies, animals or people have been
deprived of REM sleep. Under deprivation of REM
sleep, animals and people learn more slowly and for-
get what they have learned more quickly. REM-sleep-
deprived people and animals tend to show REM rebound,
meaning that they spend more time in REM sleep during
subsequent sleep periods. They “catch up.”

4-2d DREAMS

A few findings about dreams (Bulkeley, 2013):

) Artists are more likely than other people to have
nightmares.
» Children are more likely than adults to dream about

animals.

» Younger people are more likely to have dreams in
which they know they are dreaming.
» Nonreligious people have more dreams than highly
religious people.
Dreams produce imagery in the absence of external
stimulation and can seem real. In college, I often had
“anxiety dreams” the night before a test. I would dream
that I had taken the test and it was all over. Imagine my
disappointment when I awakened and realized the test
still lay before me!
Many college students report anxiety dreams of one
kind or another (Nielsen et al., 2003):

» 82% dream of being chased
» 74% dream of falling

» 60% dream that they are too late to do something
such as catch a train

On the other hand:

» 77% dream of sex

) 48% dream of flying (which Sigmund Freud believed
symbolized sexual intercourse)

) 37% dream of being a child again (ah, to be free?)

The psychoanalyst Sigmund Freud, as a matter of fact,
believed that nearly all dreams had something to do with
sex—aview with which most modern psychologists, as we
will see, disagree (Hobson, 2013).

In any event, dreams are most likely to be vivid dur-
ing REM sleep, whereas images are vaguer and more
fleeting during NREM sleep (Steck & Steck, 2016). If
you sleep for eight hours and undergo five sleep cycles,
you may have five dreams. Dreams may compress time
the way a movie does, by skipping hours or days to a
future time, but the actual action tends to take place
in “real time.” Fifteen minutes of events fills about
15 minutes of dreaming. Furthermore, your dream the-
ater is quite flexible. You can dream in black and white
or in full color.

CHAPTER 4: Consciousness
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biologically oriented.

DREAMS AS “THE RESIDUE OF THE DAY” You m?;
recall dreams involving fantastic adventures, but 1Ino
dreams involve memories of the activities and probl eir;\;
of the day (Hobson, 2013). According to xhg r.o.ntlnu
hypothesis, if we are preoccupied with l!lness or
death, sexual or aggressive urges, or moral dilemmas,
we are likely to dream about them (Schredl, 2015). The
characters in our dreams are more likely to be friends and
neighbors than spies, monsters, and princes—subjects
that have been referred to, poetically, as “the residue of
the day.”

Traumatic events, however, can spawn nightmares, as
reported by veterans who fought in Iraq and Afghanistan
and in the aftermath of the terrorist attacks on the World
Trade Center and Pentagon in 2001 (Raskind et al.,
2013). People with frequent nightmares are also more
Jikely than others to have anxiety, depression, and other
psychological problems (Roberts et al., 2009).

DREAMS AS THE EXPRESSION OF UNCONSCIOUS
DESIRES In the Disney film Cinderella, a song lyric
goes, “A dream is a wish your heart makes.” Freud, as
noted, theorized that dreams reflect unconscious wishes
and urges. He argued that dreams express impulses
we would censor during the day, although researchers
find no evidence for this assertion. Moreover, he said
that the content of dreams is symbolic of unconscious
fantasized objects such as the genitals. In his method of
psychoanalysis, Freud would interpret his clients’ dreams.

THE ACTIVATION-SYNTHESIS MODEL OF DREAMS
‘There are also biological views of the “meanings” of dreams.
According to the activation-synthesis model, ace-
tylcholine (a neurotransmitter) and the pons (see Figure
2.10 on page 47) stimu-
late responses that lead to
dreaming (Hobson, 2003,
2009; Stuart & Conduit,
2009). One is activation
of the reticular forma.
Lion, which arouses ys
ut not to waking, Durin, ;
the waking state, firing og{
these cells i linked to

continuity hypothesis

activation-synthesis model
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ovements in walking, run-
ical acts. But during REM sleep,
to inhibit activity so we usu-
m (Peever & Fuller,
lves—and our bed
d tear. But the eye muscles are

movement, pam'cululy the m¢

ing, and other phys
- tters tend

neurotransmit
ally do not thrash about as we drea
we save oursel

2016). In this way,
artners——some wear an L ! ;
fﬁmulﬂted and show the REM activity associated with

dreaming. The reticular formation also stimulates parts
of the cortex involved in memory. The com_zx then' syn-
thesizes, or puts together, these sources ‘of stimulation to
yield the stuff of dreams. Yet research with th.e PET scan
<hows that the frontal lobes of the brain, which seem to
be where we make sense of experience, are relatively
inactive during sleep (Steck & Steck, 2016). Dreams are
therefore more likely to be emotionally gripping than
coherent in plot.

Because recent events are most likely to be rever-
berating in our brains, we are most likely to dream about
them. With the brain cut off from the world outside, learn-
ing experiences and memories are replayed and consoli-
dated during sleep (Siegel, 2009). It's useful to get a night
of sleep between studying and test-taking, if you can.

4-2¢ SLEEP DISORDERS

Although nightmares are unpleasant, they do not qualify
as sleep disorders. The term sleep disorder is reserved for
o‘ther problems that can seriously interfere with our func-
:.non?lng Some sleep disorders, like insomnia, are all too
SZ?:,ﬁrpfanenced by at least half of American adults.
o r e apnea (pau§e5 in breathing) affect fewer than

of us. In this section we discuss insomnia and 1
common sleep disorders: narcolepsy, S

bedwetting, and sleepwalking, apnea, sleep terrors,

ors that may make ¢ m

able in hed, Trying to get t

ore difficult to get
0 sleep can compound
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[image: image9.jpg]Many dreams involve memories of the day gone by, or, poetically, “the residue of the day.”

problems by creating autonomic activity and muscle
tension. You cannot force or will yourself to go to sleep.
You can only set the stage for sleep by relaxing when
you are tired.

@ F Insomnia can be caused by trying too hard to fall asleep.

It is true that many people do have
insomnia because they try too hard
to get to sleep at night. Trying to get
to sleep creates anxiety, which then
prevents them from sleeping.

NARCOLEPSY A person with narcolepsy falls asleep
suddenly. Narcolepsy afflicts as many as 100,000 pe.o'ple
in the United States and seems to run in families.

The “sleep attack” may last 15 minutes or so, after
which the person feels refreshed. Nevertheless,
sleep attacks are dangerous and upsetting. They
can occur while driving or working with sharp tools
They may be accompanied by the collapse of muscle
groups or the entire body—a condition called sleep

paralysis. In sleep paral

he person cannot move
during the transition from consciousness to sleep,
and hallucinations (as of a person or object sitting on
the chest) occur.

Narcolepsy is thought to be a disorder of REM-
sleep functioning. Stimulants and antidepressant drugs
have helped many people with the problem (Mignot,
2012).

NEA Slee| a“sleep attack”in
SLERS A.P, d‘ N : ‘which a person falls asleep suddenly
apnea is a dangerov i
sleep disorder in which e
the air passages are | dmmz-;ﬂvm ce

obstructed. People with
apnea stop breathing

sleeping
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iodically, up t©
f::ml hundred
times per night
Obstruction may
cause the sleeper l_ﬂ
st up and gasp for air
before falling back
asleep. People with
sleep apnea are stim-
ulated nearly, but not
quite, to waking by
the buildup of carbon
dioxide. Sleep apnea
is associated with
obesity and chronic
snoring. It can lead
to high blood pres-
sure, heart attacks,
and strokes (Bauters
etal., 2016).

Causes of sleep
apnea include ana-
tomical deformities
that clog the air pas-
sageways, such as a thick palate, and problems in the
breathing centers in the brain. Sleep apnea is treated by
such measures as weight loss, surgery, and continuous
positive airway pressure (CPAP), which is supplied by
a mask that provides air pressure that keeps the airway
open during sleep.

“Fatigue is the
best pillow.”

DEEP-SLEEP DISORDERS: SLEEP TERRORS,
BEDWETTING, AND SLEEPWALKING Sleep terrors,
bedwetting, and sleepwalking all occur during deep (stage
3 or 4) sleep. They are more common among children
and may reflect immaturity of the nervous system (Haupt
etal,, 2013; Nir & Tononi, 2010). Sleep terrors are sim-
ilar to, but more severe than, nightmares, which occur
during REM sleep. Sleep terrors usually occur during
the first two sleep cycles of the night, whereas nightmares
are more likely to occur toward moming, Experiencing a
surge in the heart and respiration rates, the person may
suddenly sit up, talk incoherently, and thrash about. Hil
orshe is never full avake, retums to slep, and
recall a vague image as of someone Pressing on his oy
her chest. (Memories of nightmares tend to be mar:
detailed.) Sleep terrors
are often decreased by
 minor tranquilizer 44
bedtime, which redyces
,t:es tawmv.mt of time spet
age 4 sleep.

and may

sleep terrors

02 CHAPTER4: Consciousness

ects jmmaturity of the
it resolves itself before
¢, Methods that condition "
ey are about to urinate have
he drug imipramine often
Kson, 2009). The drug
etimes all that is needed is reassu:ta:l::; dt:m
belps. SomeC T por bedwetting and that M en
no one is
g 1dren talk in their sleep now

and then. Adults occasionally do 50, too Surveys sug-

2 , too. eys sug
est that. some 7% to 15% ‘of children walk in their
gost the

i t is technically termed
Secp—a belair PAUCE 0 Goon & Richde
;%Tg? Only 2% of a random sample of nearly 5,000
penpl;—.‘ aged 15 to 100 did so (Oh‘ayon et :I;‘ll, I?:Q.)'
Sleepwalkers may roam about.mghtly w leglke"
parents fret about possible acmdents.'Sleepw ers
typically do not remember their excursions, although
!i]ey may respond to questions while khe)i are up and
about. Mild tranquilizers and maturity typically put an
end toit.

1
Bedwetting probab]y re!
m

nervous systemm- L :
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Of these altered states, the one we hear of most is |

nosis. Ihc word hypnosis is derived fmm\:;“' I;' o
word for sleep.\It is an altered state of um\cm::\n J 3
which people are suggestible and behave as lhnuul: e

Modern hypnosis evolves from the ideas
of Franz Mesmer in the 18th century. Mesme:

are in a tranc
that everything in the universe was connected by ‘;«::xi
of magnetism—which actually may not be far off the
mark. However, he also claimed that people, too, could
e dravm to one snother by fantmal magnetism Not oo

Mesmer used bizarre props to bring people under ixi;
~spell” and managed a respectable cure rate for mitior
ailments. Scientists now attribute his successes to the pla-
cebo effect, not animal magnetism.

Today, hypnotism is more than a nightclub act. It is
also used as an anesthetic in dentistry, childbirth, and
medical procedures (Kendrick et al., 2016). Some psy-
chologists use hypnosis to help clients reduce anxiety,
overcome flears, or lessen the perception of chronic pain.
A study with 241 surgery patients shows how hypnosis
can help people deal with pain and anxiety. The patients
underwent procedures that used only local anesthetics
(Lang et al., 2000). They could use as much pain medi-
cation as they wished. Patients who were hypnotized

needed less additional pain medication and experienced
less anxiety as measured by blood pressure and heart
rate. The hypnotized patients focused on pleasant imag-
ery rather than the surgery.

\Hypnosis as an aid in relaxation training also helps
people cope with stress and enhance the functioning
of their immune systems(Accardi et al., 2014; Kiecolt-
Glaser et al., 2001). Research also shows that hypnosis
can be a useful supplement to other forms of therapy.
especially in helping people control their weight and
stop smoking (Tahiri et al., 2013; Tonnesen, 2009).
Police may use hypnosis to prompt the memories of
witnesses.

The state of consciousness called the hypnotic
trance has traditionally been induced by asking people
to narrow their attention to @ small light, a spot on
the wall, an object held by the hypnotist, or the hyp-
notist’s voice. The hypnotist usually suggests that the
person’s limbs are becoming warm, heavy, and relaxed.
also be told that they are becoming sleepy
ypnosis is not sleep, as shown

v di EEG recordings for the hyp-
by differences between e iy

notic trance and the stages of sleep. e

stand that the word sleep suggests a hypnotic t{nnc:.)
Researchers are also studying changes in}th? brain dt ;t
result from hypnosis. For example, Rainville and his

People may
or falling asleep. But h;

colleagues (2002)
used PET scans
on people being
hypnotized and found

that mental absorption and

mental relaxation
are associated
with changes
in blood flow
in the cerebral
cortex (absorp-
tion) and parts
of the brain
involved in
arousal and ~ §
attention
(relaxation).

People who are easily hypnotized are
hypnotic suggestibility. Part of “suggestibi
edge of what is expected during the “trance state.”
Generally speaking, suggestible people are prone to fan-
tasy and want to cooperate with the hypnotist (Accardi et
al.. 2014; Dienes & Hutton, 2013). As a result, they pay
close attention to the instructions.

EXPLAINING HYPNOSIS Hypnotism is no longer
explained in terms of animal magnetism, but others have
offered explanations. According to Freud,(hypnotized
adults permit themselves to return to childish modes of
responding that emphasize fantasy and impulse rather
than fact and logiciModern views of hypnosis are quite
different.

Theodore Sarbin offers a role theory view of hyp-
nosis (Accardi et al., 2014; Sarbin & Coe, 1972). He
points out that the changes in behavior attributed to the
hypnotic trance can be successfully imitated when people
are instructed to behave as though they were hypnotized.

For example, people

can lie rigid between Rl an altered state of
two chairs whether they Whmﬂ:m:‘
arle hypno(lized or tm‘)te. Mhﬁwu!lnambdmw‘
Also, people cannot b€ { e

i ya atheory that
hypnonzel.i unlessthey are | < et it
familiar with the hypnotic | e e m“’“’: m“’ oo
«role’—the behavior that | heor e were hypnotized ¥

constitutes the trance:
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= | be mimicked };'V. :)wf need not resort to iw “:“r(-em
i S0 | e means that wE RSBl and mystifing
r l — of the “hypnotic B 7 | explain hypnotic events.
— wareness— ¢
i ) touan : ek i altered state of avar” ¢ altered states of con-
l» T @ You can be hypnotized against your i alte r;kﬂ now consider cw(fy(mhz‘r e
y ! ¢ p inve i rer
 Itis extremely unlikely that sorlne;ffe ! o hat involve (;,b et v
= hygnotIZEd aﬂgaelgﬁ h:IrEs attention: meditation ans
will. Becoming hypnotized red
suggestibility and cooperation on the ) | 430 ME DITATION
AT fines meditation as the act or process of

The dictionary de s

thinking, But the concept usua™ S
o the hypnoticrole: | e universe or about one’s place in ¢ datin
le allow them- within a Spirinml context. As the I(‘r.m is cumfn(m_\ s
tons. | L1 hologss, however, meditation refers o various
to | s of focusing one’s consciousness to alter one’s rela-

ly suggests thinking deeply
; in the world, often

Sarbin is not saying that subjects fu
Instead, Sarbin is suggesting that peopl
selves to enact this role under the hypnotist’s dir
The response set theory of hypnosis is relate d

3 is >, icd 7 ion
rol theory. It suggeststhat expectations play a 10le i1 | - Ly 1, ghe world. In this use, ironically, meditat
the production of experiences suggested by the hypno- can also refer to a process by which I""’P]“ seem to sus-
tst (Accards et al., 2014). A positive response to each |y iking and allow the world to fade away.

suggestion of the hypnotist sets the stage—creates The kinds of meditation that psychologists and other
a response set—in which the subject is more likely to kinds of helping professionals speak of are not the first
follow further suggestions. Role theory .nu]u-\pmm-)\(»( definition you find in the dictionary. Rather, they tend
theory appear to be supported by r(‘wm\!n\;(h‘n\(" ml to refer to rituals, exercises, even passive observation—
suggestible” people want to be hypnotized, are good activities that alter the normal relationship between the
role players, have vivid imaginations, and know what is "
Yy 28] H erson and the environment. They are methods of sus-
expected of them (Accardi et al., 2014; Cavallaro et al,, | Perso 5 w jasland 2
2010). When the hypnotist is able to make sug- peading problein solving, plannlne, sworlossnd awater
B 3 ness of the events of the day. {These methods alter
e
consciousness—the normal focus of attention—and
help peaple cope with stress by inducing feelings of
relaxation. |
One common form of meditation, transcen-
dental meditation (TM), was brought to the
United States by the Maharishi Mahesh Yogi
in 1959. People practice TM by concentrat-
Ing on mantras—words or sounds that are
claimed to help the person achieve an
altered state of consciousness. TM has
some goals that cannot be assessed
scientifically,

consciousnes

gestions that the subject follows, the hypnotist
gets his or her “foot in the door,” increasing
the likelihood that the subject will follow
additional suggestions. The fact that the
behaviors shown by hypnotized people can

such as expanding
S to encompass spiri-
tual experiences,
but there are

also measur-
able goals, such
as reducing anxi-
ety and lowering
blood Pressure. For

I re—
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[image: image13.jpg]example, Herbert Benson (1975) found that TM lowered
heart and respiration rates and produced what he labeled
a relaxation response (Taylor et al., 2010). The blood
pressure of people with hypertension—a risk factor in
cardiovascular disease—decreased. Meditators produced
more frequent alpha waves—brain waves associated with
feelings of relaxation. Meditation has also been shown to
incre

se nighttime concentrations of the hormone mela-
tonin, which helps people get to sleepyNagendra et al.,
2012). Research in brain imaging has shown that medita-
tion activates neural structures involved in attention and
control of the autonomic nervous system as well, helping
produce feelings of relaxation (Rubia, 2009). Psychologist
Jon Kabat-Zinn, founder of the Stress Reduction Clinic at
University of Massachusetts Medical Center, has pro-
ed the use of mindfulness meditation (MM) in
gnitive and behavior therapy. MM, as opposed to TM

es no pretense of achieving spiritual goals. Instead

M provides clients with mantra-like techniques they

use to focus on the present moment rather than

Biofeedback.

Biofeedback is a system that provides, or “feeds
biofeedback training, people have learne
such as heart rate and blood pressure.

ruminate about problems. MM holds promise for help-
ing clients cope with problems such as anxiety as well as

reducing stress (Hoge et al., 2013)

4-3c BIOFEEDBACK

Psychologist Neal E. Miller (1909-2002 trained labora-
tory rats to increase or decrease their heart rates. How?
His procedure was simple but ingenious. As discovered
by James Olds and Peter Milner (1954), there is a “plea-
sure center” in the rat’s hypothalamus. A small burst of
electricity in this center is strongly reinforcing: Rats learn
to do what they can, such as pressing a lever, to obtain this

“reward.”
Neal Miller (1969)

implanted electrodes in aform of meditation that
the rats’ pleasure ce provides dlients with techniques

| they can use to focus on the present
ters. Some rats were then rmoment rather than ruminate.
given a burst of electricity problems

whenever their heart rates

back,” information about a bodily function to an organism. Through
d to gain voluntary control over a number of functions that are normally automatic,
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happened to increase. Other

sion, the rats learned to
a5 20% in the direction for whic il
Miller’s research was an examp s
training (BFT). piofccdbackisasytem lh“_']P“("‘]’:"mu o
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had engaged !

back information to rats when t.hey h
targeted bodily response—in this case, raise
ered their heart rates.|

®F You can teach  rat to rase orlower ts heart ate.

blofde ¥

Similarly, people have leamed to change some bodily
functions voluntarily, including heart rate, that were
once considered beyond conscious control. However,
electrodes are not implanted in people’s brains. Rather,
people hear a “blip” or receive some other signal that
informs them the targeted response is being displayed.

BFT is used in many
ways, including helping
people combat stress,
tension, and anxiety. For
example, people can
learn to emit alpha waves
through EEG feedback
and feel more relaxed.
The psychologist asks the
person to “make the blip
go faster.” A blip may blink
faster whenever alpha
waves are being emitted,
An electromyograph
(EMG) monitors muscle
tension. The EMG can
be used to help people
becorlne more aware of
muscle tension i
f«;reh;zlad, fingers, ::
elsew]

o ]ow::et:"q to learn
nsion, thyg

" blofeedback training (BFT)

electromyograph (EMG)

Ppsychoactive substances

depressant

stimulant

substance use disorder
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20‘10), Biofeedback is
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an control anxiety and

iscomfort

tension h
Through the

sweating (
widely used by sports -
how to relax muscle group: i
task at hand 50 that the athletes

tension.

ALTERING CONSCIOUSNESS
THROUGH DRUGS

ermarket of psychoactive
substances, or dmgs.P The United States is flooded with
rugs that distort perceptions and change mood—drugs
lhaﬁake you up, let you down, and move you across
town. Some of these drugs are legal, others illegal. Some
are used recreationally, others medically. Some are safe
if used correctly and dangerous if they are not. Some
people use drugs because their friends do or because
their parents tell them not to. Some are seeking pleasure;
others are seeking inner truth or escape.

Young people often become involved with drugs that
impair their ability to learn at school and are connected
with reckless behavior (Pani et al., 2010). Alcohol is the
most popular drug on high school and college campuses
(Johnston et al., 2013a, 2013b). Nearly half of college
students have smoked marijuana (Johnston et al., 2016).
Many Americans take depressants to get to sleep
at night and stimulants to get going in the morning.
Cocaine was once a toy of the well-to-do, but price breaks
have brought it into the lockers of high school students.

The world is & sul

4-4a SUBSTANCE USE AND SUBSTANCE
USE DISORDERS

Where does substance

disorder begin? Most

and Statistical Many,

use end and a substance use

I;sy;hologism use the Diagnostic

: al of Mental Disord,

A Man rders of th

su:;::z iiy:]:at:c Association (2013) in d:ﬁniu;

ot orders. The manual in i

Ed“ an 1S now

o 1::."5 agdﬁ usually referred to simply as the D:Ml:: ﬁ'l%:

s r:; nes a substance use disorder in terms of

e mpe; tc‘;gmhve‘: and biological Symptoms orzzlt:n

use of mans :

e e
With impaired contro gy, use:x):thttm m
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social problems, rig behavior (s

Or unprotected sex), and biologjc:lc? 5 mcs“kl;m
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[image: image15.jpg]addiction. People who miss school or
work because they are drunk or are
“sleeping it off,” might have a sub.
stance use disorder. Excessive drink-
ing may suggest a disorder because it is
associated with health problems such
as heart failure, traffic accidents, and
interpersonal problems such as rape
Caamano-Isorna et al., 2016; Ullman
& Bhat, 2016)

A substance use disorder is char-
acterized by loss of control over one’s
use of the substance. People may
organize their lives around getting and
using a substance. Biological symp-
toms suggestive of physical addiction
nclude tolerance, withdrawal symp-
toms, or both. Tolerance is the body’s

1ation to a substance so that, with regular usage.

r doses are needed to achieve similar ¢

an abstinence syndrome.

fects. There

that is, a charac-
ic group of withdrawal symptoms—when the level
ge of a substance suddenly drops off. Withdrawal
oms for alcohol include anxiety, tremors, restless-
apid pulse, and high blood pressure

When going without a substance, people with sub-

e use disorders experience cravings—intense urges

se the drug, typically accompanied by signs of anxiety

s shakiness, rapid pulse, and sweating. People
thdrawing from chronic alcohol use may
serience delirium

S|

heavy sweating, restlessness, disorien-
tation, and frightening hallucinations—

often of crawling animals

4-4b CAUSAL FACTORS
IN SUBSTANCE USE
DISORDERS

Substance use usually begins with
experimental use in adolescence
(Marlatt, 2010; Schulte et al., 2009).
People experiment with drugs for
various reasons, including curiosity,
conformity to peer pressure, parental
use, rebelliousness, escape from bore-
dom or pressure, or to attain excite-

T. Clark, 2010;

ment and pleasure (T
Lindgren et al., 2010)
Social-cognitive theorists suggest that people
often try alcohol and tranquilizers, such as Valium (the
generic name is diazepam), on the basis of a recom-
mendation or observation of others. Use of a substance
may be reinforced by peers or by the drug’s positive
effects on mood and its reduction of anxiety, fear, and
stress (McCarty et al., 2012; Wolitzky-Tayloer et al.,
2012
anxiety, depression, and even low self-esteem
Parents who use drugs may increase their
children’s knowl-
edge of drugs

Many people use drugs as self-medication for

habituation to

adrug, with the result that
increasingly higher doses

of the drug are needed to

achieve similar effects

(“the
DTY"), with

emens

a characteristic cluster of
withdrawal symptoms that
results from sudden

decease in an addictive
drugs level of usage
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them—for example, by drinki
tension or to lessen the anxiety a5
ing people at parties and other ge!
et al., 2005). N
People may have a genetic prﬂcd_n;g:s':'ubm"cesy
physiological dependence on various SUBLC 7
including alcohol, opioids, cocaine, an 1y
(Agrawal et al., 2010; Clarke et al., 2013; L
2010). For example, the biological children 07 €948
ics who are reared by adoptive parents seem more like ){
to develop alcohol-related problems than the natural
children of the adoptive parents. An inherited icn(.lenc_\
toward alcoholism may involve greater sensitivity to
alcohol (.., greater enjoyment of it) and greater tol-
erance of it (Radcliffe et al., 2009). College students
with alcoholic parents, exhibit better muscular control
and visual-motor coordination when they drink than do
college students whose parents are not alcoholics. They
also feel less intoxicated when they drink (Correia et al.,
2012).

Now that we have learned about substance abuse and
dependence, let’s consider different kinds of psychoactive
drugs. Some are depressants, others stimulants, and still
others hallucinogens.

@ DEPRESSANTS

Depressant drugs generally act by slowing the activity of
the central nervous system. There are also effects specific
to each depressant drug. In this section, we consider the
effects of alcohol, opiates, and barbiturates.

4-5a ALCOHOL

No drug has meant so much and to 50 many as alcohol,
Aleohol s our dinnertime relaxant, our bedtime seds,
tive, and our social facilitator at cocktail parties. We use
aleoholto celbrate holy days, applaud our accomplish.
ments, and.express joyous wishes. The young assert their
maturity with leohol, Alcohol is used at legst pocquier
ally by the majorty of bigh schol and colege gy

(Johaston et L, 2016; Miech e al, 2016), Apope
kills germs on surface wounds, g ey

People use alcohollke a Swiss 4
: rimy ko .

all It the allpurpose medicineyou e o e
prescription. It s the rele rom anyigy, g 12"t &
loneliness that you can swallow i, . C5510N, or

sociate
t-togethers (

on toward
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But the army knife also has a
harp blade, No drug has been 0
abused as alcohol. Ten million to
90 million Americans are alco-
holics. In contrast, 750,000
to 1 million use heroin
regularly, and about
800,000 use
cocaine
regularly
(Johnston
et al., 2015). Excessive
drinking has been linked to lower productivity, loss of
employment, and downward movement in social status.
Yet, half of all Americans use alcohol regularly.

What about alcohol on campus? iou{ four col-
lege students die each day from alcohol-related causes
(ﬁCon'eiz\ et al., 2012). Binge drinking—defined as having
f;::ar}re r[n":l':fi:nks ina r;w .for a ma]e., or four or more
e r:;;)n"i:::.te ’W:llh aggressive behavior, poor
2010, Randolgh etal l;y(;OA; g cCauleyotaly
Nevwheless,nearly blfof college sy 20 0
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al,, 2010). The media Ppay more attenti Johnston et
heroin and cocaine o verdoses, by e
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ised Improperly, Alcohol Can Be Deadly.

carly four college students die from alcohol-related causes every day

he consequences of their behavior. They may also be
Jesslikely to summon up their moral beliefs. Then, too.

Jleohol induces feelings of elation and euphoria that may
wash away doubts. Alcohol is also associated with a liber-
ated social role in our culture. Drinkers may place the
blame on alcohol (“It's
the alcohol, not me”),
even though they
choose to drink.

A Gender Gap in Enzymes? Really?!

Women have less of the enzyme aldehyde dehydrogenase.
which metabolizes alcohol in the stomach, than men do-
Therefore, alcohol 'nnnmwomnn’: heads” more quickly.

Men are more likely than women to become alco-
holics. Why? A cultural explanation is that tighter social
constraints are usually placed on women. A biological
explanation is that alcohol hits women harder,
discouraging them from overindulging 1f you
have the impression that alcohol “goes to wom-
en’s head

more quic] , you are
probably right. Women seem more affected by
alcohol because they have less of the enzyme

aldehyde dehydrogenase—which metabolizes
alcohol in the stomach than men do (Petrosino
etal., 2014; Shimizu et al., 2012). Thus, alco-
hol reaches wome
relatively intact.

's bloodstream and brain

Levels of aldehyde dehydrogenase
are also associated with levels of drink-
ing in some ethnic groups. Asians and
Asian Americans, who have lower lev-
els of aldel
Europeans do, are more likely than

yde dehydrogenase than

Europeans and European Americans
to show a “flushing response” to alco-
hol, as evidenced by redness of the face,
rapid heart rate, di
aches (Kawano, 2010).
to alcohol may inhibit immoderate drinking among Asian

iness, and head-
Such sensitivity

Americans as well as women in general.

Regardless of how or why one stats drinking, regular
drinking can lead to physiclogical dependence. People are
then motivated to drink to avoid withdrawal symptoms.
still, even when alcoholics have “dried out”—withdrawn
from alcohol—many return to drinking. Perhaps they still
want to use alcohol as a way of coping with stress or as an

excuse for failure.

4-5b OPIATES

Opiates are a group of narcotics derived from the
opium poppy; from which they obtain their name. The
ancient Sumerians gave the opium poppy its name: It
means “plant of joy.” Opioids are similar in chemi-
cal structure but made -

in a laboratory. Opiates |0 a group ofnarcoics
include morphine, her- | Wﬁqnmmmpopwmn
oin, codeine, demerol, L& euphoric rush and depress

and similar drugs. The g
major medical applica-
tion of opiates is relief
from pain.

Heroin can provide
a strong euphoric “rush.”
Users claim that it is so
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pressure, insomnia, vomiting, and diarrhea. This in

tion seems to have gotten through to high school smdfg)ts.
most disapprove of using heroin (Johnston et aL‘, 2010).

Heroin was once used as a cure for addiction to
morphine. Now we have methadone, & synthetic opu?ld
that is used to treat physiological dependence on heroin.
Methadone is slower acting than heroin and does not
provide the thrilling rush, but it does prevent withdrawal
symptoms.

TRUTH

(DF et

4-5c BARBITURATES

Barbiturates like Nembutal and Seconal are depressants
with several medical uses, including relief from anxiety,
tension, and pain, and treatment of epilepsy, high blood
pressure, and insomnia. With regular use, barbiturates
lead rapidly to physiological and psychological depen-
dence. Physicians therefore provide them with caution,
Barbiturates are popular as street drugs because
they are relaxing and produce mild euphoria, High
doses result in drowsiness, motor impairment, slurred
speech, irritability, and poor judgment, A highly physi.
ologically dependent
person who s i,
drawn abruptly from
bfxrbilnrates may expe.
rience convulsigng and

die. Because of 4qq;
add
effects, it i g, itive
to mix aleoh,
depressants,

barbiturate
amphetamines

angerous
ol and othey
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@ STIMULANTS
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timulate &8 Adler et al., 2015). Some
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But they also have their risks. In this section, we discus

ne, and nicotine.
amph

etamines, cocail
4-6a AMPHETAMINES AND RELATED
STIMULANTS

f stimulants that were
etamines are a group ©
::k‘:?ed by soldiers during World War II to help them

stay alert at night. Truck drivers have a.lso used then;‘ tto
= ight. Students sometimes use amphe

drive through the nig! ; e

amines for all-night cram sessions, where:

times use them because they reduce hunger. 9

Amphetamines are often abused for the eupalt;nc
rush that high doses can produce. Some people swallow
amphetamines in pill form or inject liquid Methedrine,
the strongest form, into their veins. As a result, they may
stay awake and high for days on end. But such highs must
end. People who have been on prolonged highs some-
times “crash,” or fall into a deep sleep or depression.
Some commit suicide when crashing.

On the other hand, physicians frequently prescribe
stimulants in an effort to help hyperactive children
control their behavior. Stimulants such as Ritalin and
Adderall are widely used to treat attention deficit hyper-
activity disorder (ADHD) in children. They haye been
shown to increase the attention span, decre
sive and disruptive behavior, and lead to aca,
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[image: image19.jpg]the cortex to exercise control over more primitive parts
of the brain. On the other hand, these stimulants place

children—and adults who may continue to use them—at Ol
increased risk for sleep disorders and loss of appetite
(Adler et al., 2015).

Coca-Cola once‘added Ife"toits signature drink through
the use ofa powerful—but now legal—stimulant.

Tolerance for amphet amines develops quickly, and Itis true that Coca-Cola once numbered
users can become dependent on them, especially when cocaine among its ingredients, but it was
they use them to medicate themselves for depression notillegal at the time. Nor were people
Whether these stimulants cause physical addiction has yet aware of cocaine’s hazards.

been a subject of controversy. It is widely accepted,
however, that high doses can cause restlessness, insomnia,
Joss of appetite, hallucinations, paranoid delusions (e.g.,
false ideas that others are eavesdropping or intend them
harm), and irritability.

As shown in Figure 4.4, cocaine apparently works by
binding to sites on sending neurons that normally reup-
take molecules of the neurotransmitters norepinephrine,

COCAINE Cocaine is derived from coca leaves—the dopamine, and serotonin. As a result, molecules of these

plant from which the soft drink took its name. Do you transmitters remain longer in the synaptic cleft, enhanc-

recall commercials claiming that “Coke adds life”? Given ing their mood-altering effects and producing a “rush.”
its caffeine and sugar content, “Coke”—Coca-Cola, that But when cocaine levels drop, lower absorption of neu-
is—should provide quite a lift. It is true that ola rotransmitters by receiving neurons causes the user’s
once “added life” through the use of cocaine—legal mood to “crash.”

then but illegal today. But Coca-Cola hasn't been “the Cocaine may be brewed from coca leaves as ™ 5
real thing” since 1906, when the company stopped using snorted in powder form, or injected in liquid form.
cocaine in its formula. Repeated snorting constricts blood vessels in the nose,

Cocaine is a stimulant that produces euphoria, drying the skin and sometimes exposing cartilage and

perforating the nasal septum. These problems require

reduces hunger, deadens pain, and boosts self-confidence.
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nsmitters are released into the synaptic lft by vesicles i
AJ"'MW"“"“"‘“Mmdmmmm oy neurons. B. In the process called
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ferminal bttonsof sending nurons. Manyareaker . afmxr:'mmr?c.mmmulwmhmmm

reuptake, sending neurons typically .mmm of neurotransmitters. As a result, ‘molecules of norepinephrine,

sMonsMwmumannle mood-altering effects and providing a
dopamine, and serotonin remain longer in the synaptic left,increas mmmm by receiving neurons
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causes his or her mood to “crash
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restlessness and insomnia, tremors, headaches, nausea,
convulsions, hallucinations, and delusions. Use of erack
has been connected with strokes. Only about 2.5% of
twelfth graders have used cocaine in the past year and
2 ve that there is “great risk

in using it

about half bel

Fortunately or unfortunately, e-cigarettes have now
arrived on the scene. E-cigarettes have no tobacco,
and thus no hydrocarbons, or tars. Instead they have
batteries and a heating element that produces a vapor
that is inhaled. The vapor contains nicotine, which is as
addictive as the nicotine in cigarettes. Other contents
of the vapors are not always disclosed. But they come
in hundreds of flavors, including milk chocolate cream
and bubble gum, flavors that have an obvious appeal
to youth. The Monitoring the Future survey (Johnston et
al, 2014) reports that in the year 2014, more teenagers
used e-cigarettes than cigarettes made of tobacco (see
Table 4.1). For eighth and tenth graders, in fact, use of
e-cigarettes was more than double the incidence of
using tobacco cigarettes. Although e-cigarettes likely
do not carry the cancer risk of regular cigarettes, their
| niso(ine is just as addictive, and may serve as an entry
point to smoking cigarettes made of tobacco (Nocera,
I 201.51. Eighth through twelfth graders consider
@-cigarettes to be less risky than regular cigarettes,

TABLEA1  COMPARISON OF INCIDENCE oF |
SE OF
E-CIGARETTES AND TOBACCO CIGARETTES
DURING PAST 30 DAYS FOR g 1g
AND 12" GRADERS =
=

Graders 128

10"
Graders

PR —————y
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4-6b NICOTINE

Nicotine is the stimulant ir
stimulates discharge of the hormone

1 tobacco smoke. Nicotine
adrenaline and the

peEe I ==

but given the number of users and the long-term
unknowns, their accuracy of their assessment of the
risk remains to be seen.

The warnings about the dangers of smoking
tobacco appear to have filtered through successfully
to adolescents, because 80% to 90% of eighth through
twelfth graders see a“great risk”in smoking a pack or
more of cigarettes a day. But the use of e-cigarettes is
mushrooming. It seems that the warnings about the
nicotine in e-cigarettes and the unknowns about the

vapors have yet to be honed accurately or adequately
transmitted.

i
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The perils of cigarette smoking are widely known
today. One surgeon general declared that cigarette
smoking is the chief preventable cause of death in
the United States. The number of Americans who die
from smoking are comparable to the number of lives
that would be lost if two jumbo jets crashed every
day. If flying were that unsafe, would the government
ground all flights? Would the public continue to make
airline reservations?

release of neurotransmitters, including dopamine

acetylcholine, GABA

ity that accelerates the heart rate and pours sugar into
the blood. Acetylcholine is vital in memory formation,
and nicotine appears to enhance memory and atten-
tion; improve performance on simple, repetitive tasks;
and enhance the mood (Levin, 2013). Although it is a
stimulant, because of GABA and endorphins, nicotine

has a relaxing effect (Bricker et al., 2012). It dep

the appetite and raises the metabolic rate. Thus, some

people smoke cigarettes to control their weight.

Nicotine is the agent that creates physiological
dependence on tobacco products (Small et al., 2010).

Symptoms of withdrawal include nervousness,
drowsiness, loss of energy, headaches, irregular
bowel movements, lightheadedness, insomnia,
dizziness, cramps, palpitations, tremors, and
sweating.

It's no secret. Cigarette packs sold in the
United States carry messages like “Warning:
The Surgeon General Has Determined That
Cigarette Smoking Is Dangerous to Your
Health”. Cigarette advertising has been
banned on radio and television. Nearly 440,000
Americans die from smoking-related illnesses
each year ( American Lung Association, 2013;
Centers for Disease Control and Prevention
92013). This number is greater than the equiva
lent of two jumbo jets colliding in midair each
day with all passengers lost.

The carbon monoxide in cigarette smoke
impairs the blood’s ability to

{an ol / Alamy Stock Photo

g, A

>

and endorphins (Herman et al.,
2014). Adrenaline creates a burst of autonomic activ-

N

Aichad Coske/ Alamy Stock Photo

“I can resist

everything
except
temptation.”

From Lady Windermere’s
Fan by Oscar Wilde, Irish
Dramatist, Novelist, and
Poet (1854-1900)

carry oxygen, causing shortness of breath. The
hydrocarbons, or tars, in cigarette and cigar
smoke lead to lung cancer (American Lung
Association, 2013). Cigarette smoking also
stiffens arteries (Campbell et al., 2010) and is
linked to death from heart disease, chronic lung
and respiratory diseases, and other health prob-
lems. Women who smoke show reduced bone
density, increasing the risk of fracture of the hip
and back (American Lung Association, 2013).
Pregnant women who smoke have a higher
risk of miscarriage, preterm births, stillborn
babies, and children with learning problems
(American Lung
Association,
2013).

chemical
compounds consisting of hydrogen
and carbon

A
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4-7a MARIJUANA

TABLE42  SNAPSHOT UNITED STATES GENDER Marijuana is a substance that is produced from the
LEVEL OF EDUCATION, ANGSS! \f Cannabis sativa plant, which grows wild in many parts

Percent of the world. Marijuana helps some people relax and

Gitug Who Smoke can elevate their mood. It also sometimes produces

mild hallucinations, which is why we discuss it as a
hallucinogen. The major psychedelic substance in
marijuana is delta-9-tetrahydrocannabinol, or THC.
THC is found in the branches and leaves of the plant,
:;ﬁ;:u&nmwmmmw but it is highly concentrated in the resin. Hashish, or

“hash,” is derived from the resin and is more potent :

than marijuana. {

Electronic cigarettes (e-cigarettes) allow smokers Some users rej ij)

ctronic cigarettes (c port that marijuana helps them social-
to ol:‘rtam their nicotine without also inhaling cancer- ize. Moderate to strong intoxication is linksd to reports of
causing hydrocarbons. E-cigarettes looks like ciga- sharpened perceptions, increases in self-insight. fr(::ative
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“As an example to
others, and not that
I care for moderation
myself, it has always

(HPPD) by the American
Psychiatric Association
(2013). The psychological
explanation of “flashbacks”
is that people who would
use LSD regularly are also
more likely to allow flights

and slows learning (Dougherty
et al., 2013). Strong intoxica-
tion can cause nausea and
vomiting. Regular users may
experience tolerance and with-
drawal symptoms (Gorelick et
al., 2013; Gonzalex & Swanson,
2012). Brain-imaging studies
suggest that males who begin
using marijuana in adolescence
may have smaller brains and
less gray matter than other males (Ashtari et al., 2009).
Both males and females who started marijuana use early
may be generally smaller in height and weight than other
people. These differences may reflect the effect of mari-
juana on pituitary and sex hormones.

47b LSD AND OTHER HALLUCINOGENICS

LSD is the abbreviation for lysergic acid diethylamide,
a synthetic hallucinogen. Users of “acid” claim that it
“expands consciousness” and opens up new worlds to
them. Sometimes people say they have achieved great
insights while using LSD, but when it wears off they
cannot apply or recall them. LSD produces vivid, color-
ful hallucinations.

Some LSD users have flashbacks—distorted
perceptions or hallucinations that mimic the LSD
“trip” but occur days, weeks, or longer after usage.
The experiencing of flashbacks is more technically
termed hallucinogen persisting perception disorder

been my rule never to

smoke when asleep,
and never to refrain from
smoking when awake”

Mark Twain, American Author and
Humorist (1835-1910)

of fancy. Yet research with
38 people with HPPD sug-
gests that following exten-
sive use of LSD, the brain
may fail to inhibit certain
internal sources of vision-like
experiences, especially when
the eyes are closed (Catts &
Catts, 2009).

Other hallucinogens
include mescaline (derived
from the peyote cactus) and phencyclidine (PCP).
PCP was developed as an anesthetic and an animal
tranquilizer. It goes by the street names “angel dust,”
«ozone,” “wack,” and “rocket fuel.” The street terms
“killer joints” and “crystal super grass” refer to PCP
combined with marijuana.

Regular use of hallucinogens may lead to toler-
ance and psychological dependence, but hallucino-
gens are not known to TR
create physiological |8 c
dependence. High doses
may impair coordina-
tion, cloud judgment,
change the mood, and
cause frightening hallu-
cinations and paranoid
delusions. Table 4.3
summarizes the effects
of various psychoactive

drugs.
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What form of life can run, walk, climb, swim,
live underwater for months on end, and fly to the
moon and back? | won't keep you in suspense
any longer. We are that form of
life. Yet our unclad bodies do

processes—thinking, language,

THINKING

The Greek philosopher Aristotle argued that people dif-
fer from lower organisms in their capacity for rational
thinking. What is thinking? Thinking means paying
attention to information, representing it mentally, rea-
soning about it, and making judgments and decisions
about it. Thinking refers to conscious, planned attempts
to make sense of and change the world. Mental pro-
cesses such as dreaming and daydreaming do not repre-
sent thinking; they may be unplanned and proceed more
or less on their own. We begin with concepts, which
provide many of the building blocks for thinking.

7-1a CONCEPTS

Concepts are mental categories used to group together
objects, relations, events, abstractions, or qualities that
have common proper-
ties. Concepts are cru-
cial to cognition. (They
can represent objects,
events, and activities—
and visions of things
that never were or can-
not be maasuredﬂsuch
as Middle Earth in The
Lord of the Rings or the
land of Oz in The Wizard

of Oz.

and intelligence—that permit us to adapt to these
conditions and surpass our physical limitations.
Itis our cognitive processes that have enabled
humans to survive and prosper. Other species may
be stronger, run faster, smell more keenly, and
even live longer, but only humans have produced
literature, music, mathematics,

o o e Intell igence and science. In this chapter,
extremes in temperature. Brute may be the most :::Zooki ac(ot;‘:lstelo‘:f:i:\ilf::w
strength does not allow us to controversial language, and intel\‘igencevs\vle
live underwater or travel to the topic in will see that intelligence may be
moon. Rather, it is our cognitive psychology. the most controversial topic in

psychology.

Labels for objects depend on one’s experience
with them and on one’s cultural setting (Sloman, 2011).
Concepts such as square, circle, and triangle are not all
that common in nature, and some peoples who do not
construct houses with these shapes, such as the Himba
of northern Namibia, have no words for them (Caparos
et al., 2013; Davidoff et al., 2008). But these shapes are
concepts that are basic to geometry. Much thinking has to
do with categorizing new concepts and manipulating rela-
tionships among concepts, as in problems in geometry.

WHAT DO YOU THINK? FOLK(0RE, OMMON SENSE, OR NONSENSE? CRCLE
THET FORTRUTH' ORTHE F FOR°FICTION; AND CHECK THE ACCURACY OF YOUR
ANSWERS ASYOU READ THROUGHTHE CHAPTER.

T F  Onlyhumans canuseinsightto solve problems.
) S Gryingis a child's firstuse of language.
T F Youngchidiensay hings ik daddy goed away”and mommy sied

down” because they don' understand ules of grammat.
. “Sueetsmants'areasign ofnteligence
(reative people are ntelligent.
- Twachidren can answer exacly the same ems on an inteligence test
mmq:mmmmwami\nmmm
cbtainabeow aveage L
'F Intelligence tests measure many things other than intefligence.
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[image: image27.jpg]Children may at first include horses and other four-
legged animals within the dog concept until the dif-
ferences between dogs and horses are pointed out. In
language development, such over inclusion of instances
in a category (reference to horses as dogs) is labeled
overextension. Children’s prototypes become refined
after they are shown positive and negative instances and
given explanations. Abstract concepts such as bachelor or
square root tend to be formed through explanations that
involve more basic concepts.

7-1b PROBLEM SOLVING

Problem solving is an important aspect of thinking. Here’s
a problem for you to solve. What are the next two letters
in this series?

OTTFFSSE__?

How did you try to find the answer? Did
you search your personal memory banks and
ask yourself what O can stand for, then T, and
so on? Did you try to think of some phrase
the letters might represent? Perhaps the
first letters of the stars in a constella-
tion? [If you don't resort to a search
engine answer and do not arrive at the
answer on your own, I'll be discussing
it within a few pages.]

7-1c METHODS OF PROBLEM
SOLVING =2

s

The first task in solving a pro
understand the problem.
UNDERSTANDING THE PRO
Successful unders ﬁg;
generally requires three features:
» The parts our mental representation y
of the problem relate to one another in a meaningful

way. 1f we are trying to solve a problem in geometry,
our mental triangles, like actual triangles, should
have angles that total 180 degrees. .

» Theetmwnunfnurmntalrcpmemaﬁmaftha
pmbhnmspondmthcnkﬂu'w‘ofﬂwpmbkmln
the outer world. If we are assessing a patient in the

emexgencyroomofahmpitﬂ,wﬂmttﬂﬁrﬂveull

diagnosis of what mightbewmngbefmwe m-ke a

treatment plan. To do so, we take the patient’s vital

signs, including heart rate, temperature, and blood
pressure, so that our ‘mental picture of the patient
conforms towhxtisgolnganinhisorhcr'body.

» We have a storehouse of background knowledge
that we can apply to the problem. We have the
necessary experience or course work to solve the
problem.

THE USE OF ALGORITHMS Analgorithmisa specific
procedure for solving a type of problem. An algorithm
invariably leads to the solution—if it is used properly,
that is. Mathematical formulas like the Pythagorean
theorem are examples of algorithms. They yield cor-
rect answers to problems as long as the right formula is
used. |Finding the right formula to solve a problem may
require scanning one’s memory for all formulas that con-
tain variables that represent one or more of the elements
in the problem.{The Pythagorean theorem concerns right
triangles. Therefore, it is appropriate to consider
using this formula for problems concerning right
triangles, but not others.
If you are going to be meeting someone
for the first time and want to make a good
impression, you consider the nature of the
encounter (e.g., a job interview or a blind
date) and then consider how to dress
and behave for the encounter. If it's
a job interview, the algorithm may be
to dress neatly, to be well groomed,
and not to wear too much cologne or
perfume. If it’s a date, you may ditch
the suit but hike up the cologne or
perfume anotch. In either case, smile
and make eye contact—it’s all part
of the formula.

Anagrams are scrambled
words. Korc is an anagram for rock
or cork. The task in anagram prob-
lems is to try to reorganize jumbles
or groups of letters into words.
Some anagram problems require
us to use every letter from the pool

of letters; others allow us to use only some of the let-
ters. How many words can you make from the pool of
letters DWARG? If you were to use the systematic
random search algorithm, you would list every
possible letter combina-
tion, using from one to all
five letters. You could use
a dictionary or a spell-
checking program to see
whether each result s, in
fact, a word. The method
might take awhile, but it
‘would work.

Johner Photography/Veer
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tions and then check the remaining Jetters for words
include these combinations. In DWARG, for example, W€
B e fcascombinations:drandgr- Wemay the
quickly find draw, drag, and grad. The drawback to this
‘method is that we might miss some words.

One type of heuristic device is the means-end
analysis. In using this heuristic device, we assess the dif-
ference between our current situation and our goals and
do what we can to reduce this difference. Let’s say that
youare out in your car and have gotten lost. One heuristic
device based on analysis of what you need to do to get to
where you want to go might be to ask for directions. This
approach requires no “sense of direction.” An algorithm
might be more complicated and require some scientific
knowledge. For example, if you know your destination is
west of your current location you might try driving toward
the setting sun.

arantee
stics donot 8%
heurt 8 itmore

THE USE OF ANALOGIES An anal, al simi.
. gy is a partial simi-
larity among dnng that are different in other ways. ll")nn‘e
analogy heuristic applies the solution of an earlier prob-
lem fo .the solution of a new one.|We use the analy
M:@c whenever we try to solve a new pmbkmo%v
referring to i i
el g to a previous problem|(Dinuta, 2013; Kujala,
Let’s see whether you can analogy
to your advantage in the fnlhwiu,: :I: pus
lem. Look at the following series of nu;
rule that governs their order:

8,5,4,9,1,7,6,3,3 ¢

This is rather abstract and

mathe,

you use the analogy heuristic "Z\lhrl';m[.? Actuglly,
" For

when yoy bev:umple.
L With 4 ey, A new
tor, you p,
sider wh

imber-series
prob-
mbers and find the
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"obably eo:.
nue structor
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means-end analysis

on the new one. We

uations: fthe numbers one through R .
the first letter;:’s 10 digits in the following oq

: Ge  and 0—We can again think o : )
4,9 l,w}“e;‘ they are spelled out. It happens thyy
]ersrshabeﬁ cal order (eight five, four, and;o‘,n).
in alp?

FACTORS THAT AFFECT PROBLEY
SOLVING )

ou approach a roblem is central to gy
L ,\m:‘:‘ i’:lw'ng it. gther factors also inf] /
5. Three factors that can make it gy
Jve problems reside within you: yoy|
whether you fall prey to a mental g
develop insight into the problem,

7-1d

tive you aré
effectivenes:
harder to 50
of expertise,
whether you
EXPERTISE To appreciate the role of expertise nj
Jem solving, unscramble the following anagrams,
from Novick and Coté (1992). In each case use allf
letters to form an actual English word:

DNSUO
RCWDO
IASYD

How long did it take you to unscramble:
gram (“sound,” “crowd,” and “daisy”)? Would a
whose native language is English—that is, an “e
unscramble each anagram more efﬁcientiy than ali

gual person who s, 3
Why or why not(.; spoke another language in the hos

E 2

o :g:rct; s&:;\e pfoblems more efficiently and
ke ;M: Generally speaking, people i
Bt ‘& 4 certain kind of problem sha |

etal, 2013 racteristics (Bassok & Novick, 2012
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[image: image29.jpg]Novick and Coté (1992) found that the solutions to
the anagram problems seemed to “pop out” in under
two seconds among experts. The experts apparently
used more efficient methods than the novices. Experts
seemed to use parallel processing. That is, they dealt
simultaneously with two or more elements of the prob-
lems. In the case of DNSUO, for example, they may
have played with the order of the vowels (CO or OU)
at the same time that they tested which consonant (D,
N, or S) was likely to precede them, arriving quickly at
sou and sound. Novices were more likely to engage in
serial processing—that is, to handle one element of the
problem at a time.

MENTAL SETS The tendency to respond to a new prob-
lem with the same approach that helped solve similar
problems is termed a mental set. Mental sets usually
make our work easier, but th ¥
similarity between problems

an mislead us when the

illusory.

INSIGHT To gain insight into the role of insight in prob-
lem solving, consider the following problem, posed by
Metcalfe (1986):

A stranger approached a museum curator and
offered him an ancient bronze coin. The coin had
an authentic appearance and was marked with
the date 544 8CE. The curator had happily made
acquisitions from suspicious sources before, but
this time he promptly called the police and had
the stranger arrested. Why?

FG72 BISMARCK CLAIMS H JUST DESSERTS IN A FLASH
OF INSIGHT

I'm not going to give you the answer to this problem.
But I'll make a guarantee. When you arrive at the solu-
tion, it will hit you all at once. You'll think “Of course!”
It will seem as though the pieces of information in the
problem have suddenly been reorganized so that the
solution leaps out—in a flash.

Bismarck, one of psychologist N. R. F. Maier’ rats,
appeared to suddenly reorganize the pieces of information
in a problem with which he was presented, showing evi-
dence of insight in his species (Maier & Schneirla, 1935).
Bismarck had been trained to climb a ladder to a tabletop
where food was placed. On one occasion, Maier used a
mesh barrier to prevent the rat from reaching his goal.
But, as shown in Figure 7.2, a second ladder was provided
and was visible to the animal. At first Bismarck sniffed and
scratched and tried to find a path through the mesh. Then
he spent some time washing his face, an activity that may
signal frustration in rats. Suddenly he jumped into the air,
turned, ran down the familiar ladder and around to the
new ladder, ran up the new ladder, and claimed his just
desserts, Did Bismarck suddenly perceive the relation-
ships between the elements of the problem so that the
solution occurred by insight? He seems to have had what
Gestalt psychologists have termed an Ahal experience.

INCUBATION An incubator warms chicken eggs so that
they will hatch. Incubation in problem solving refers to
standing back from the problem for a while as some process
within may continue to work on it. Later, the answer may
come tousin a flash of insight. Standing back from the prob-
lem may help by distancing us from unprof-
itable but persistent mental sets (Gilhooly
et al., 2013; Koppel & Storm, 2013).

FUNCTIONAL FIXEDNESS Functional
fixedness may hinder problem solving,
For example, first ask yourself what a
pair of pliers s. Is it a tool for grasping, a
paperweight, or a weapon?

the tendency to respond to.a new
problem with an approach that was successfully
used with similar problems

in Gestalt psychology, a sudden
perception ofrelationships 2 mong elements of the
mentally represented elements. of a problem that
permits its solution

In problem solving, a process that
may sometimes occur when we stand back from
a frustrating problem for a while and the solution

Bismarck has learned toreach dlnnerbydlmw;!:;"d“"m""”m?' | “suddenly"appears

re-m sh barrier B. arck Y
food goal (F) is blocked by 2 WIe L ot g, e runs back down |- tonciogal GoineS thetendency tview
m-mhmmm-lﬂlﬂimmamum . anobjectinterns o s ame ar usage
hddcrklndupmhddef 2 -
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| 7-le JUDGMENT AND DECISION decision-making heuristic, peop] 82 ’J 5
| ents about events (samples) according to
| MAKING ments about ev

the populations of events that they appear
to represent (Nilsson et al., 2013). In this
case, the sample of events is six coin tosses.
The “population” is an infinite number of
random coin tosses. But guess what? Each
sequence is equally likely (or unlikely). If
the question had been whether six heads
or three heads and three tails had been
more likely, the correct answer
would have been three and

three,
If the question had
been whether heads
and tails would be more
likely to be consecutive
©Orin random order, the
correct answer would
have been random

order. But each of the
three e

You might like to think that people are so
rational that the;

reful

ly weigh the pros
and cons when they make judgments or
decisions. Or you might think that they
insist on finding and examining all the rel-
evant information. Actually, people make
most of their decisions on the basis of limited
information. They take shortcuts. They use
| heuristic devices—rules of thumb—in judg-
ments and decision making just as they

do in problem solving (Mousavi &
Gigerenzer, 2014). For example,

‘ they may let a financial advisor

}‘ select stocks for them rather
|

than research the companies
themselves. O they may see
a doctor recommended by a
friend rather than look at the
\ | doctor's credentials. In this
section we consider various
factors in judgment and
decision making,
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[image: image31.jpg]inahead is 1/2, and 50 on. Thus, the probability of attain-
ng the exact sequence T H H T H Tis identical to that of
achieving any other specific sequence: 1/2 X 1/2 X 1/2 X
/2 X 1/2 X 1/2 = 1/64th. (Try this out on a friend.)

Another heuristic device used in decision making is

the availability heuristic. According to this heuristic,
our estimates of frequency or probability are based on
sy it is to find examples of relevant events. Let

me ask you whether there are more art majors or sociol-

ogy majors at your college. Unless you are familar with
the enrollment stat

how e:

ics, you will probably answer on the
basis of the numbers of art majors and sociology majors
that you know.

The anchoring and adjustment heuristic sug-
gests that there can be  good deal of inertia in our judg-
ents. In forming opinions or making estimates, we have
‘n initial view, or presumption. This is the anchor. As we
receive additional information, we make adjustments,
sometimes grudgingly. That is, if you grow up believing

religion or one political party i the “Aght” one
that belief serves as a cognitive anchor. When inconsisten
cies show up in your religion or political party, you may
adjust your views of them, but perhaps not vry willingly

Lot llustrate further by means of a math problem
Write each of the following multiplication problems on &

oparate piece of paper:
A.8X7X6X5X4X3X2Xl
B.1X2x3x4x

that one

5X6XTX8

Show problemAtoja fow friends. Give tiem each
five seconds to estimate the answer. Show problem Bto
e e hor riends and give them fiv seconds toestinate
the answer

The answers to the multiplication problems are the
e because the order of quantities being multiplied
“oes not change the outcome: Howeveh when Amos
Toersky and Daniel Kahneman (1952, 2003) showed
hese problems to high sehiool students the average esti-
mate given by students who were shov, version A was
sgnificantly higher than that gher by students who were
§ tudents who saw 8 in the first position
Students who saw 1

shown version B.
+ Hored an average estimate of 2:250- whosi
in the first position gave an average estimate of 512 That
s, the estimate was larger when 8 served as the anchor. By
the way, what is the correct answer t0 the multiplication
problems? Can you use the anchoring and adjustment
heuristic to explain why Doth groups were $O far of?

THEFRAMING EFFECT The framing effect refers to
 wording, or the contextin ¥ hich infor-

the way in which )
‘mation is pm\om(‘d. affects decision making (Takemura,
are aware O

2014). Political groups: Jike advertisers,

the framing effiect and choose their words accordingly
For example, proponeats of legalized abortion refer

to themselves as “pro-choice” and opponents refer to
themselves as “pro-life.” Each group frames itself in &

positve way ("pro” something) and refers to 4 popular

value (freedom or life).

OVERCONFIDENCE ‘Whether our decisions are correct
o incorrect, most of us tend to be overconfident about
them. We also tend to view our situations with 20/20 hind-
sight, When we are proven wrong, we frequently finda
how that we “knew it all along.” We also become
arconfident that we would have known the actual out-

way to

ome if e had had access to the information that became
wallable after the event. For eample, if we had known
that a ey player would pull a hamstring muscle
have predicted a different outcome for the football game.
16 we had known that it would be blustery on Election
Day, we would have predicted a smaller voter turnout

we would

and a different outcome. There are several reasons for

“werconfidence, even when our judgments are WTong

» We tend to be unaware of how flimsy our
assumptions may be

» We tend to focus on examples that confirm our
judgments and ignore those that do not

» Because our working memories have
wet
our judgments.

jmited space,
1 to forget information that runs counter t0

» We work to bring about the events we believe in, 5o
they sometimes become self-flfling prophecies

Q@ vt

Oscar Wilde, the Irish

playwright, wrote “It is 4
only by language that decision-making heuristic in which
e ise above [the lower [EEREMISESEEEEE
animals}—by language :ﬁiﬂ%ﬁm‘;:ﬁ;ﬁ"“
which is the parent, not

the child, of thought.

He gave us quite a bit to adecision-making

think about. Are humans st estimate serves as a cognitive

the only species to use | anchogaswetecebeaddilonal
Janguage? We'll grapple

with that question in a
moment. And then, which e
comes first: language or
thinking? Can you think
without using language?

making
(Give it atry) We'll come
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heuristicin which a presumtion of

information, we make adjustments
‘but tend to remain i the proximity of

the influence
of wording, or the context in which
information s presented, on decision
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[image: image32.jpg]“Man invented
language to
satisfy his
deep need to
Complain.”

Lily Tomjiy,
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back to that question later too. For the moment, lvtu;":
sider whether apes can use language, and also whethe :
language is for the birds—more specifically, the Africar
Grey Parrot

7-2a COMMUNICATION BY NONHUMANS

In recent years, the exclusive human claim to language
has been brought into question by studies of commi
tion with various animal species. The African
like many other parrots, can mimic human speech, but
itis also suspected of being intelligent enough to under-
stand some of the words it imitates. It has long been sus-

ica-

srey Parrot,

pected that spontaneous language development occurs
among many species of dolphins and whales, but we
lack solid scientific evidence. Monkeys signal the peril of
nearby predators with characteristic hoots, But none of
these sounds contains symbols,

A language is a system of symbols along with ules
that are used to manipulate the symbols, Syonbele e h
a words stand for or represe

nt other objects, events, or
ideas. Because chimpanzees and gorills have hecn taught
i communicate by making signs with their hands, ghe
duestion as to whether or not they are actually using lan.
guage in the way that humans do is much mope complex
mpanzees are our closest genetic relatives, shay.
8 an estimated 98.42% of their genetic code with
humans (Zimmer, 2002-2003), Magnetic resonance imag-
ing (MRI) studies with chimpanzees and gorll
that most of them, like humans, show enlargement in the
left hemisphere of the cerebral cortex, art of Broca’s
area (Roth, 2013). The differences that Temain between
humans and chimps are at least in part associated with
capabilities such as fine control of the mouth g laryn
that are not found in apes (Sherwood et al, 200s) The
genetic differences between chimps and hymans prob-
ably explain why chimps cannot articulan. speech
but also apparently give
chimps and other gpe
some meaningful ability ¢,
use language (Sheryooq
etal, 2008)

las show

DO APES REALLY ygg
LANGUAGE? Althougly
apes do not speak, (e,
have been taugh, to use
American Sigy, |
and other symbo]
For example, a chipmpq
2e€ named Washoo, v
Was & pioneer in

American anguage

» Comedian, and systems,

effort
CHAPTER 7. Thinking, Language, and inteligence

as using 181 signs by the
Jis, a baby chimp adopted by
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ther chimps that had beey
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o teach ape
age of 32 (King,
Washoe, gained the

some Of ek -
ing Washoe and SO 1 chimps have used plas.
on languag
ed in sign 1

r keyboard to
a computer
ssed keys on

train
tic symbols or pre

communlcale, rumbaugh and her colleagues (Segerdah]
Sue Savage- aug

et al., 2007) believe that pygmy
o ‘\mlm::lr:v.:(i.;:zi some of the semantic sub.
Rl S chimp, Kanzi,
e Imalm:- from observing another chimp being
e year
e ferstands several words spoken
e Kot L s oy sk i
i e heiog i
Critics of the view that apes can learn to produce
language, such as Herbert Terrace (Terrace & Metcalfe,
2005) and Steven Pinker (1994-2011), assert that:

¥ Apes can string together signs in a given wau.-m-(' to
carn rewards, but animals lower on the evolutionary
ladder, such as pigeons, can also peck buttons in a
certain sequence to obtain a reward

P It takes apes longer to learn new signs than it takes
children to learn new words;

» Apes are unreliable in their sequencing of signs,

suggesting that by and large they do not comprehend
rules of grammar

» I’n'uph’nhwnm;_[Ap(‘s Signing may be subject to
observer bias—that i

they want to see

. they may be seeing what
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Scientists will continue to debate how well chimpan-

sees and gorillas understand and produce language, but
there is little doubt that they have learned to use symbols

to communicate (Segerdahl etal., 2006).

7-2b WHAT IS LANGUAGE?

e from the discussion of apes
defines language is no

As you can se and lan-

guage, the way in which one

Bl matter. If we define language simply as & &¥5-
" animals have language,

Through particular
ks, birds may communicate that they
a tree or bush. The waggle
r bees of the location of

instine-

tem of communication, many

including the birds and the bees

chirps and shriel
have taken possession of
dances of bees inform othe

< Tood source or a predator. All of these ae
tion, patterns but not what we mean

tive communi

by language.

With language, sounds or signs are symbols for

objects and actions. Apes have been taught to use sym

bols to communicate, but is such usage an adequate
definition of language? Many language experts require
one more piece. They define,language as the com-
munication of thoughts and feelings by means of syr
bols that are arranged according to rules of grammar.
Tnstinctive waggle dances and shrieks have no symbols
and no grammar. By these rigorous rules, only humans
use language. Whether apes can handle rules of gram-

mar is under debate.
Language makes it possible for one person to com-
municate knowledge to another and for one generation to

communicate to another
It creates a ve

recording experiences
1t allows us to put our-
selves in the shoes of

the communication

for

armanged according o rules of
‘grammar
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Tation to another, furthering human linguistic-relativity hypothesis v

as proposed by
Benjamin Whorf (1956). Whorf bel

lieved that language
| structures the way we perceive the world That is, the

7-20 LANGUAGE AND COGNITION | categories and relationships we

The relationships between lunguage and thinking are
omplex and not always obvious. For exampl, cas o

think without using |,

se to understand the
world are derived from our language
Therefore, speakers of various
languages conceptualize the
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How many words do you know for snow?
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[image: image35.jpg]Thus, most English speakers” ability to think about
snow may be limited compared with that of the Tnuit
(Eskimos). We have only a few words for snow, whereas
the Inuit have many. The Inuit’s words differ according
towhether the snow is hard packed, falling, melting, cov-
ered by ice, and so on. When we think about snow, we
have fewer words to choose from and have to search for
descriptive adjectives. The Inuit, however, can readily
find a single word that describes a complex weather con-
dition. Is it therefore easier for them to think about this
variety of snow? Similarly, the Hanunoo people of the
Philippines use 92 words for rice depending on whether
the rice is husked or unhusked and on how it s prepared.
And whereas we have one word for camel, Arabs have
more than 250.

In English, we have hundreds of words to describe
colors. There is about a 95% overlap in perception and
labeling of colors among English speakers and Chinese
people (Moore et al., 2002). It has been pointed out,
however, that Shona-speaking people use only three
words for colors, and Bassa speakers use only two cor-
responding to light and dark. Nevertheless, studies of
languages spoken in nonindustrialized societies find
overlaps for white, black, red, green, yellow, and blue
(Regier, 2005; Tohidian, 2009). Moreover, people
who use only a few words to distinguish among
colors seem to perceive the same color variations
as people with more words. For example, the |
Dani of New Guinea have just two
words for colors: one that refers
to yellows and reds and one that
refers to greens and blues. Yet
performance on matching and mem-
ory tasks shows that the Dani can discrim-
inate the many colors of the spectrum.

Most cognitive scientists no lon-
ger accept the linguistic-relativity
hypothesis (Pinker, 2007, 2013).
For one thing, adults use images
and abstract logical propositions,
as well as words, as units of thought.
Infants, moreover, display consider-
able intelligence before they have learned
to speak. Another criticism s that a language’s vocabu-
Jary suggests the range of concepts that the speakers
of the language have traditionally found important, not
their cognitive limits. For example, people who were
magicallylfted from the 19th century and placed 'Hs'f'e
an airplane probably would not dzink_ they were flying
inside a bird or a large insect, even if their language
lacked a word for airplane.

LANGUAGE DEVELOPMENT:
THE TWO-YEAR EXPLOSION

Languages around the world develop in a specific
sequence of steps, beginning with the prelinguistic
vocalizations of crying, cooing, and babbling. These
sounds are not symbols. That is, they do not represent
objects or events. Therefore, they are prelinguistic, not

linguistic.

7-3a PRELINGUISTIC VOCALIZATIONS

As parents are well aware, newborn children have one

inborn, highly effective form of verbal expression:

crying—and more crying. But crying does not represent

language; it is a prelinguistic event. During the second

month, babies begin cooing, another form of prelin-

guistic expression that appears to be linked to feelings

of pleasure. By the fifth or sixth month, children begin

to babble. Children babble sounds that occur in many

languages, including the throaty German ch, the clicks

of certain African languages, and rolling r’s. Babies’

babbling frequently combines consonants and vowels,

as in “ba,” “ga,” and, sometimes, the much-valued

“dada” (McCardle et al., 2009). “Dada” at first

is purely coincidental (sorry, dads), despite the
family’s delight over its appearance.

Babbling, like crying and coo-

ing, is inborn and prelinguistic.

Deaf children babble, and chil-

dren from cultures whose lan-

guages sound very different all seem

to babble the same sounds (Hoff, 2005).

Crying communicates discomfort
and, soon enough, the demand for

a caragiver—now! But cries do not
represent objects or actions and are
therefore prelinguistic.

FICTION

Mike Kemp/Pubberbal

7 () Coyingisachds ftuseof anguge.

It is not true that crying represents a
child’s first use of language. Crying is
a prelinguistic event—not a form of

language.
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within a few months. By the age of 9 or 10 months. th?
are repeating the sounds regularly, and foreign sounds
are dropping out. In fact, early experience in acquiring

the phonemes (i.e., meaningful units of sound) native to
one’s own language can make it difficult to pronounce
and even discriminate the phonemes used in other lan-
guages later in life (Iverson et al., 2003).

Children tend to utter their first word at 11 to
13 months, but a range of 8 to 18 months is normal
(McCardle et al., 2009; Tamis-LeMonda et al., 2014).
Parents often miss the first word because it is not
pronounced clearly. The growth of vocabulary is slow
at first. It may take children 3 to 4 months to achieve
a 10-word vocabulary after they have spoken their first
word. By about 18 months, children are producing a
couple of dozen words.

7-3b DEVELOPMENT OF GRAMMAR

The first linguistic utterances of children around the
globe are single words that can express complex mean-
ings. These initial utterances of children are called
holophrases. For example, mama may be used by
the child to signify meanings as varied as “There goes
Mama,” “Come here, Mama,” and “You are my Mama.”
Similarly, cat can signify “There is a cat,” “That stuffed
animal looks just like my cat,” or “I want you to give me
my cat right now!” Most children show their parents what
they intend by augmenting their holophrases with ges-
tures and intonations. That is, they act delighted when
parents do as requested and howl when they do not.
Toward the end of the second year, children begin
to speak two-word sentences. These sentences are
termed telegraphic speech because they resemble tele-
grams. Telegrams cut out the “unnecessary” words.
“Home Tuesday” might stand for “I expect to be home
on Tuesday.” Tiwo-word utterances seem to appear at
about the same time in the development of all languages
(Saffran, 2009; Slobin, 1983). Two-word utterances are
brief but grammatically correct. The child says, “Sit
chair” to tell a parent to sit in a chair, not “Chair sit.” The
child says, “My shoe,” not “Shoe my,” to show possession,
“Mommy go” means Momms i leaving, “Go Mommy*
expresses the wish for
Mommy to go away.
There are different
kinds of two-word utter.
ances. Some, for example,
contain nouns or pro.
nouns and verbs (“Daddy
sit”). Others contain verky
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tly the same i B ongue). .
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f language development,

has implications
as we will see-

larization isan
lON Overregu
ovnnsﬁuunlzﬂl, for understanding the roles of

v n 5
important de\:‘l,(:z'i"nelaﬂg‘wge development (Ambridge
natanllrezc(l;;i “}‘;‘inkel‘ 2013). In English, we add d or ed to
etal, 2013; J

Jar verbs and s or z sounds to
make the I;::t ,.f:: ;lf::ﬁu Thus, walk becomes walked,
ke regl\; mes looked. Cat becomes cats, and doggy
}a’m? I::'eks d':ggm_ There are also irregular verbs and
n:::s For example, s becomes -ww,h:” bec;)x::s sat,
and go becomes went. Sheep remains sheep (plural) and
child becomes children.

At first children learn irregular verbs and nouns by
imitating older people. Two-year-olds tend to form them
correctly—at first!Then they become aware of the gram-
matical rules for forming the past tense and plurals, As a
result, they tend to make charming errors (Pinker, 2013).
Athree- to five-year-old, for example, may be more likely
to say “I seed it” than “I saw it,” and more likely to say
“Mommy sitted down” than “Mommy sat down.” They
are likely to talk about the “gooses” and “sheeps” they
“seed” on the farm and about all the “childs” they ran
into at the playground. This tendency to regularize the
irregular is what is meant by overregul.

Should parents be
tion? Not at all. Overre,
grammar, not faulty
year or ty

arization.
concerned about overregularizi-
‘gularization reflects knowledge of
language development. Tn another
s n};imnuses v\fill be boringly transformed into

2 ommy will no longer have sitted down.

Parents might
5 as we eNi = o z »
they can, Bht as well enjoy overregularization while
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or take
a few thousand. By seven to nine, i

most children realize
that words can have more than one meaning, and the:
are entertained by riddles and jokes that r«':;lgr(* =
sophistication with language

Between the elementary school and high school
years, language grows more complex, and children rap-
idly add to their vocabularies Vocabelasy in Faek ca
grow for a lifetime, especially in one’s fields of specializa-
tion and interest

some

7-3c NATURE AND NURTURE
IN LANGUAGE DEVELOPMENT

Billions of children have acquired the languages spoken by
their parent s

d passed them down, with minor chang

from generation to generation. Language development,
like many other areas of development, apparently reflects
the interactions between nature and nurture

LEARNING THEORY AND LANGUAGE DEVELOPMENT
Learning theorists see language as developing accord-
ing to laws of learning (Hoff, 2005). They usually refer
to the concepts of imitation and reinforcement. From
a social-cognitive perspective, parents serve as models.
Children learn language, at least in part, through obser-
vation and imitation. Many words, especially nouns and
verbs (including irregular verbs), are apparently leamed
by imitation.

Children initially repeat the irregular verb forms they
have heard accurately, apparently as a result of modeling.
Modeling, however, does not explain all of the events in
language learning. As noted previously, children later over-
regularize irregular verb forms because they bave devel-
oped an understanding of grammar. Nor car Jearning by
dren come to utter phrases and

imitation explain how chi
sentences they have not observed. Parents, for ewnplel
h as “Bye-bye sock

are unlikely to model utterances suc
and “All gone Daddy,” but children say them. »
Learning theory cannot account for the unchfmgurg
sequence of language development and the spurts in chil-
dren's language acquisition. Even the types of two-word
utterances emerge in a consistent pattern it diverse cul-
tures. Although timing differs from one child to '.‘u!()l!wr.
the types of questions used, passive versus active sen-
‘and so on, all emerge in the sume order.
T APPROACH 70 LANGUAGE
he nativist theory of language devel-
innate factors—which make
Idren to attend to and

From this perspective,

tence
THE NATIVIS
DEVELOPMENT
opment holds that he :
up children’s nature—cause chi

acquire language in certain Ways:

“Since all normal humans talk but
no house pets or house plants do,
no matter how pampered, heredity
must be involved in language.
But since a child growing up in
Japan speaks Japanese whereas
the same child brought up in
California would speak English,
the environment is also crucial.”
M.LT. Psychologist (B. 1954)

children bring neurological “prewiring” to language

learning (A. Clark & Lappin, 2013; Pinker, 2013).
According to psycholinguistic theory, language

acquisition involves the interaction of environmental

influences—such as exposure to parental speech and
reinforcement—and the inborn tendency to acquire lan-
guage, Noam Chomsky (see Cherni 09) refers to the
inborn tendency as a language acq on device
(LAD). Evidence for an LAD is found in the universality
of human language abilities and in the specific sequence
development (Cherniak, 2009; A. Clark &
013

The LAD prepares the nervous system to learn

Lappin

grammar. On the surface
However, the LAD serves children all over the world

Janguages differ a great deal.

because languages share what Chomsky refers to as a
“universal grammar”—an underlying set of rules for
turning ideas into sentences (Pinker, 2013).

In the following section, we see that some aspects
of language development—particularly vocabulary

are strongly related to intell

development

Numerous researchers suggest that language 1
ing occurs during one or more sensitive periods, which
begin at about 18 to 24
months and last until

puberty (Bates, 2001). R oy
During these sensitive involves an interaction between
periods, neural devel- environmental factors and an inborn
opment (as in the dif- tendency to acquire language
ferentiating of brain

structures) provides e hv@;mmlmr{;*
plasticity that facilitates mmh’m"mh s

Janguage learning
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7-4c THE TRIARCHIC THEORY
OF INTELLIGENCE
Psychologist Robert Sternberg (2000; 2006) has con-

ucted a three-pronged or triarchic theory of ntel.
that includes analytical, creative, and practical

alytical intelligence can be defined as academic
It enables us to solve problems and acquire nex

knowledge. It is the type of intelligence measured by
dard intelligence tests. Problem-solving skils includ.,

Liat =
Analytcal inel
Acadenic abip)
es 10 solve. problems,

Compare and coniray), jujge
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f "I’ . ation, and generating a solution. Consider
of information, a

Sternberg’s analogy pmhh-n.r :
Washington is to 1 as Lincoln is to
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(b) 10 |
() 15

(d) 50

To solve the analogy, we must first corre v encode

the elements—Washington, 1, and Lincoln—by idennr}.

ing them and comparing them to other information We |

can first encode Washington and Lincoln as the names

of presidents and then try to combine Washington anq
> are other possibili-

1 in a meaningful manner. (There
ties: both are also the names of memorials and cities, for
example.) If we do encode the names as presidents, two
possibilities quickly come to mind. Washington was the
frst president, and his picture is on the $1 bill, We cqn
then generate two possible solutions and try them out. |
First, was Lincoln the 5th, 10th, 15th, or 50ty president?
Second, on what bill is Lincoln’s picture found? (Do you
need to consult a history book or peek into your wallet at
this point?) The answer is (
ness is found on the $5 bill. (He was the nation’s 16t}

a) 5, because Lincoln’s Jike-

president, not 15th president.)

freet smarts )
9dapt fo the demands
vironment and apply
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\The c('mcep( of intelligence is closely related to think-

ing. Whereas thinking involves the understanding and
manipulating of information)jintelligence i.% l;m
underlying ability to understand the world and cope
with its challenges| (Strenze, 2015; Sternberg et al
2005). {That is, intelligence is seen as making thmkt
ing possible:Although these concepts overlap, psy-
chologists tend to be concerned with how,we think
but laypeople and psychologists are often concerned
with how much intelligence we have. Although intel-
ligence, like thinking, cannot be directly seen or
touched, psychologists tie the concept to achieve-
ments such as school performance and occupational
status (Nisbett, 2013).

Although psychologists have engaged in thousands
of studies on intelligence, they do not quite agree on
what intelligence is. Psychologists have therefore
developed theories to help them understand and define
intelligence.

7-4a FACTOR THEORIES

Many investigators have viewed intelligence as consist-
ing of one or more factors. Factor theories argue that
intelligence is made up of a number of mental abilities,
ranging from one kind of ability to hundreds.

In 1904, British psychologist Charles Spearman
suggested that the behaviors we. consider intelligent
have a common underlying factor that he labeled g,
for “general intelligence” or broad reasoning and
problem-solving abilities. Spearman supported his
view by noting that people who excel in one area (e.g-
vocabulary) are also likely to excel in others (e.g.,
math). But he also noted that even the most capable
people are relatively superior in some areas—such as
music or business or poetry. For this reason, he sug-
gested that specific, or S, factors account for specific
. syl continue to use the

Contemporary oln?m
term g in resgonrch, sienldng. for example, of the extent
to which they believe a parti Jind of test, such as
the SATs, measure g (Lubinski & Benbow, 2006).

American psychologist Louis Thurstone ((119;;8:
analyzed tests of specific abilities and conclude at
Spearman had oversimplified intelligence: 1:"?":“:
data suggested the presence of eight sl"‘e"‘mcl AC ("e;
which he labeled primary mental 'b:]_h;z 7y
Table 7.1). Thurstone’s primary s
tain the types of items measured on the mos y

TABLE7.1  PRIMARY MENTAL ABILITIES, ACCORDING

T0 THURSTONE

Ability Definition

used intelligence tests today. The question remains as
to whether his primary mental abilities are distinct or
whether they are different ways of assessing g.

7-ab THE THEORY OF MULTIPLE
INTELLIGENCES

Thurstone wrote about various factors or components
of intelligence. Howard Gardner's (1983/1993, 2009)
theory of multiple intelligences proposes, instead,
that there are a number of intelligences, not just one.
Gardner refers to each kind of intelligence in his theory
as “an intelligence” because they can differ so much.
Two of these “intelligences” are familiar ones: language
ability and logical-mathematical ability. Gardner also
refers, however, to bodily-kinesthetic talents (of the sort
shown by dancers and athletes), ‘musical talent, spatial-
relations skills, and two kinds of personal intelligence:
awareness of one’s own

inner feelings and sen-
sitivity to other people’s
feelings. Gardner (2001)
more recently added
“naturalist intelligence”
and “existential intelli-
gence.” Naturalist intel-
ligence refers to the
ability to look at natural
events, such as kinds of
animals and plants, or
the stars above, and to
develop insights into their
nature and the laws that
govern their behavior.
Existential intelligence
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to problems. It is creative to quickly relate no lu i
tions to familiar situations (ic., to perceive siml S
and differences). Psychologists who consider r:rle::aes
to be separate from analytical intelligence or academz
ability note that there is only a moderate relationshi
between academic ability and creativity (Simonton 2009$
To Sternberg, however, creativity is a form of imell:igenm.

Practical intelligence (“street smarts”) enables peo:
ple to deal with other people, including difficult people.
and to meet the demands of their environment. Fm:
example, keeping a job by adapting one’s behavior to the
employer’s requirements is adaptive. But if the employer
is making unreasonable demands, finding a more suitable
job is also adaptive. Street smarts appear to help people
get by in the real world, especially with other people,
but are not particularly predictive of academic success
(Heng, 2000).

just as academic
Deonarine, 2015,

that “the skills

There are thus many views of intelligence—what
intelligence is and how many kinds of intelligence there
may be. We do not yet have the final word on the nature
of intelligence, but I would like to share psychologist
Linda Gottfredson’s definition: Intelligence is “a very
general mental capability that, among other things,
involves the ability to reason, plan, solve problems, think
abstractly, comprehend complex ideas, learn quickly and
learn from experience. It is not merely book learning,
a narrow academic skill, or test-taking smarts. Rather it
reflects a broader and deeper capability for comprehend-
ing our surroundings— catching on,’ ‘making sense,” of
things, or ‘figuring out what to do™ (Nisbett, 2009).

7-4¢ CREATIVITY AND INTELLIGENCE

Think of artists, musicians, poets, scientists and other
creative individuals who innovate research methods.
Like the concept of intelligence, the concept of creativ-
ity has been difficult to define. One issue is whether cre-
ativity is distinct from intelligence, or is, as Sternberg
suggests, a type of intelligence. For example, we would
not ask the question, “Do creative people tend to be
intelligent?” unless we saw creativity as distinct from
intelligence. If you consider creativity to be an aspect
of intelligence, then the two concepts—intelligence and
creativity—overlap. But if you think of intelligence as
more closely related to academic ability, it is not always
true that a highly intelligent person s creative or that a
creative person is highly intelligent. Research findings
suggest that the relationship between intelligence test
scores and standard measures of creativity is only moder-
ate (Simonton, 2009).

Within his triarchic theory, Sternberg defines

\creativity as the ability to do things that e novel and

seful (Sternberg et al., 2012). Creative people can solve
problems to which there are o preexisting solutions and
10 proven formulas. Creative people share a number of
qualities (Plucker et al., 2015): they take chances. They
refuse to accept limitations. They appreciate art and music.
They use common materials to make unique things. They
challenge social norms and take unpopular stands. They
challenge ideas that other people accept at face value.
Creative problem solving demands divergent rather
than convergent thinking. In convergent thinking,
thought is limited to pres-
ent facts; the problem
solver narrows his or her
thinking to find the best
solution. (You use con-
vergent thinking to arrive
at the right answer to a

convergent thinking
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Tests of creativity determine how flexible a person's think-
ing is. Here is an item from a test used by Getzels and
Jackson (1962) to measure associative ability, a factor in
creativity: “Write as many meanings as you can for each of
the following words: (a) duck; (b) sack; () pitch; (d) fair.”
Those who write several meanings for each word, rather
than only one, are rated as potentially more creative.

Now that we have begun speaking of scores on
intelligence tests, let’s see how psychologists go about
measuring intelligence. We will also see how psycholo-
gists attempt to validate their measures of intelligence—
that is, how they try to demonstrate that they are in fact
measuring intelligence.

THE MEASUREMENT
OF INTELLIGENCE

Although psychologists disagree about the nature of intel-
ligence, laypeople and educators are concerned with “how
much” intelligence people have, because the issue affects
educational and occupational choices. However, we must
keep in mind that “intelligence” is a moving target, and
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thinking by fling i the issing words when they are asked

g correctly when they are asked questions such as:

I an old cemetery, sclentsts.
Washington when he was only.
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that 1Q scores are at best somewhat fuzzy snapshots of an
individual's intellectual functioning at a specific point in
time (Greenwood, 2015; Otero, 2015). In this section we
consider two of the most widely used intelligence tests.

7-5a THE STANFORD-BINET
INTELLIGENCE SCALE

Many of the concepts of psychology have their origins
in common sense. The commonsense notion that aca-
demic achievement depends on children’ intelligence
led Alfred Binet and Theodore Simon to invent measures
of intelligence.

Early in the 20th century, the French public school
system was looking for a test that could identify children
who were unlikely to benefit from regular classroom
instruction. If these children were identified, they could
be given special attention. The first version of that test,
the Binet-Simon scale, came into use in 1905. Since that
time it has undergone extensive revision and refinement.
The current version is the Stanford-Binet Intelligence
Scale (SBIS).

Binet assumed that intelligence increases with age, so
older children should get more items right than younger
children. Binet therefore included a series of age-graded

questions, as in Figure 7.4, arranged in order of difficulty:

coordination by building a tower of

‘Mike Kemp/Rubberball/Getty Images

| home; and “integrity and prestige”

o qestons ke a cartumed tothe ight ohead norh i whatdrecion was
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7-5b THE WECHSLER SCALES

In contrast to the SBIS, David Wechsler developed a
series of scales for use with children and adults, The
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age test result at any age level is
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7-5c GROUP TESTS

The SBIS and Wechsler scales

are administered to one person e oo e o o 130 -
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is optimal because it allows the Ty

examiner to observe the test

taker closely. Examiners are
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7-5e DIFFERENCES IN INTELLECTUAL
FUNCTIONING

The average IQ score in the United States is very close
to 100. Yet for some socioeconomic and ethnic groups in
the United States, the average is higher, and for others, it
Questions have also been raised about whether
males or females are more intelligent overall, and whether
re gender differences in the kinds of intellectual
ive skills valued in society. Tests of intellectual

is low

there

or cogn
functioning have thus been seen as divisive and as main-
taining a class system or social order that is based on
prejudices and “tradition” as much as on science, In this
section we discuss (a) socioeconomic and ethnic differ
ences and (b) gender differences in cognitive skills.

SOCIOECONOMIC AND ETHNIC DIFFERENCES
There is a body of research suggestive of differences
in intelligence—or, more precisely, intelligence test
scores—between sociocconomic and ethuic groups
Lower-class U.S. children obtain 1Q scores some 10
to 15 points lower than those obtained by middle- and
upper-class children. African American children teng
10 obtain 1Q scores some 15 points lower than thoe
obtained by their European American age-mates (Nishett
et al., 2012; Saklofske et al,, 2015). Latin Americ:
Native American children also tend to score bel
norms for European Americans,

Many studies of IQ confuse the factors of social
and ethnicity because. disproportionate numbers of Afy
Americans, Latin Americans, and
found among the Joy,
2006; Nishett, 2009)

nd
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Most psychologists believe that such erhv’uc differ-
ences reflect cultural attitudes toward education rather:
than inborn racial differences (Nisbett et al., 2012),
That is, the Asian children may be more motivated
to work in school. Research shows that Chinese and
Japanese students and their mothers tend to attribute
academic successes to hard work (Bae et al., 2008).
European Americans are more likely to attribute their
children’s academic successes to “natural” ability (Bae
etal., 2008).

Intelligence tests may be said to have a cultural bias
':(l':‘":::v“«y!x-llflr:-; reared in African American or Latin
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Intelligence tests measure many things other than
intelligence. -

GENDER DIFFERENCES It was once widely believed
that males were more intelligent than females because
of their greater knowledge of world affairs and their
skills in science and industry. But these differences did
ot reflect differences in cognitive ability. Rather, they
reflected exclusion of females from world affairs, science,
and industry. Moreover, intelligence tests do not show
overall gender differences in cognitive abilities (Miller &
Halpern, 2014).

Reviews of the research suggest that girls are
somewhat superior to boys in verbal abilities, such as
vocabulary, ability to generate sentences and w(?rds
that are similar in meaning to other words, spe"l,lg,
knowledge of foreign languages, and pronunciation
(Andreano & Cahill, 2009; Halpern, 2012). Girls seem
to acquire language somewhat faster than l.)oys do.
Also, in the United States, more boys than girls have
reading problems, ranging from reading below grade
level to severe disabilities (Halpern, 2012)-

it has been believed that male

adolescents generally outper-
form females in mathematics,
and research has tended to
support that belief (Else-Quest et al., 2013; Miller &
Halpern, 2014). But a study by Janet Hyde and her
colleagues (2008) of some 7 million children in sec-
ond through eleventh grade found no gender differ-
ences for performance in mathematics on standardized
tests. Although there are no overall gender differences
in average scores on math tests in the United States,
 than females to per-
in the percentage of individu-
als who obtain scores under 300 or over 700 on the
quantitative scale of the SAT (Else-Quest et al., 2010).
Nevertheless, most Americans have different expect:

tions for boys and girls, and these expectations may still
dissuade some math-proficient girls from entering so-

are apparently more lik
form at the extremes

called STEM (science, technology, engineering, and
mathematics) fields (Else-Quest et al., 2013). But note
that the reported gender differences are group differ-
ences. There is greater variation in these skills between
individuals within the groups than between males and
females (Miller & Halpern, 2014). That is, there may
be a greater difference in, say, verbal skills between two
women than between the typical woman and the typi-
cal man. Millions of females outdistance the “average”
male in math and spatial abilities. Men have produced
their verbally adept Shakespeares. Moreover, in most
cases, gender differences in cognitive skills are small
(Else-Quest & Grabe, 2012). Differences in verbal,
math, and visual-spatial abilities also appear to be nar-
rowing as more females pursue course work in fields
that had been typically populated by males.

While scholars sit around and debate gender dif-
ferences in intellectual functioning, women are voting
on the issue by flooding fields once populated almost
exclusively by men (Cox & Alm, 2005). Figure 7.8 on
page 198 shows that women are tossing these stereo-
types out the window by entering the sciences and pro-
fessional fields ranging from business to law to medicine
in increasing numbers.
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words, about half
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EDUCATION Although intelligence is viewed as per-
mitting people to profit from education, education also

Figure 7.10. i
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