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T]u- area of psychology concerned with learning and conditioning has
]:nm:lm'ml a rather well-defined body of literature explaining how ani-
mals and humans learn. Some of the most famous names in the history of
psychology have devoted their entire careers to this research—names that
are widely recognized even outside the behavioral sciences, such as Pavlov,
Watson, Skinner, and Bandura. Picking a few of the most influential studies
from this branch of psychology and from these researchers is no easy task,
but the articles selected can be found in nearly every introductory psychol-
ogy textbook and are representative of the mammoth contributions of
these scientists.

For Pavlov, we take a journey back nearly 100 years to review his work
with dogs, metronomes, salivation, and the discovery of the conditioned re-
flex. Second, Watson, known for many contributions, is pmbably most fa-
mous (notorious?), for his torturous experiment with Little Albert, which
demonstrated for the first time how emotions are a product of experience.
For the third study in this section, we discuss Skinner’s famous explanation
and demonstration of superstitious behavior in a pigeon and how humans
become superstitious in exactly the same way. Finally comes an examina-
tion of the well-known “Bobo Doll Study,” in which Bandura established
that aggressive behaviors could be learned by children through their mod-

eling of adult violence.

IT’S NOT JUST ABOUT SALIVATING DOGS!
Pavlov, L. P. (1927). Conditioned reflexes. London: Oxford University Press.

Have you ever walked into a medical building where the odor of the disin-
fectant made vour teeth hurt? If you have, it was probably because the odor
triggered an association that had been conditioned in your brain between
that smell and your past experiences at the dentist. When you hear “The
Star Spangled Banner” played at the Olympic Games, does your heart beat
a little faster? This happens to most Americans. Does the same thing hap-
pen when you hear the Italian national anthem? Unless you were raised in
Italy, most likely it does not, because you have been conditioned to respond
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RECENT APPLICATIONS
| citation of Spanos’s 1982 article 5

1 anry 1O €X rlain the idea t i

Ii:.“i:.:.uml!nmﬂis {}L‘_'-'lltl. s T:?: i:?élzir::;perfmm behaviors i!h'nhlt]tari]},
) veral reasons. First, such people enter hypriosis with tho o r o 21 fOF
the power h-.] iim_)%d lhe'_r behavior whether they voluntarily COOPt:rale or not,
And 11_m'd- g7, ’ltlllt?lltlon Lo cooperate with the hypnotist as well as the ex-
pectation 10 be able to do 50, create a heightened readiness to experience
these aCtIOUASE lllj\'(ﬂunta[-}.— (Lynn, 1997, p. 239). It is not surprising that
this researcher relied on Spanos’s work on hypnosis in that the theory mir-
rors and endorses the ideas set forth the article that is the subject of this
reading.

On the other hand, several recent articles have refuted Spanos’s posi-
tion and added support for Hilgard’s findings on hypnosis and pain reduc-
tion discussed above (e.g., Kihlstrom, 1998, 1999; Miller & Bowers, 1993;
Montgomery, DuHamel, & Redd, 2000).

Finally, researchers in Spain attempted to stake out some territory in
the middle of this debate by suggesting that it may be possible to condition
people to respond to hypnosis (Diaz & Alvarez, 1997). Using a methodology
developed by Skinner called shaping (see the discussion on Skinner in the
next section), 10 subjects who tested very low on hypnotic suggestibility
were given a series of exercises designed to teach them to respond to hyp-
notic-type suggestions. As subjects correctly completed each exercise, they
were reinforced (rewarded) by the therapist. After conditioning, 6 of the
10 subjects responded to hypnotic suggestions, while none showed any sug-
gestibility before the conditioning began. The authors concludt?d that
“these résults confirm the importance of situational variables 1n sug-
gestibility or hypnotic susceptibility” (p. 167). + _ el

Clearly the debate goes on. Spanos continued his research until his
untimely death in a plane crash in June 1994 Ssee McConkey & Sl{ee{lgélé
1995). A summary of his early workﬁon hypnosu: can F}e foumsi in hlswas ;
book, Hypnosis: The Cagnitiva-Behc.wmfal %’mp.ectwe, Nlu_zholas Pané)s s

prolific and well-respected behavioral scientist who wnll. be n;mse h? wm{
by his colleagues and by all those who learned and benef:tteail r;:nfn E:EMCh
(see Baker, 1994, for a eulogy to Nick Spanos). And, garh, o

legacy will be carried on by others. His work on hypnosis changed psychol-

g imentally-based alternative explana-
0gy in that he offered a recent, €Xper Y e

tion for an aspect of human consciousness and b
unchallenged for nearly 200 years.

PPeared in a 1997 article offering a

Baker, R, (1994). In memoriam: Nick Spanos. W“MIW*ﬂﬁ} 459,
Diaz, A., & Alvarez, M. (1997). Transformations of the instructic -
erant procedures. Psicothema, 9(1), 167-174. .'
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feats of superhuman strength or endurance. In thl.ﬁt ar[lcle: Spanos has
demonstrated how many of the more subtle aspects of hypnosis may be ex-

plained in less mysterious and more straightforward ways than that of the
hypnotic trance.
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Perception and Consciousness 59

[he third and perhaps most interesting demonstration of hypnosis dd
lircewd b :s'p.lm_n: was the claim that hypnosis can cause people to become
. sensitive to paint (the analgesia effect). One way that pain can be tested in
l Jaboratory without causing damage to the 51’ibjﬂcl is by using the “cold
pressor test.” If you Al subject in such a study, you would be asked to im-
merse your arm in ice water (zero degrees centigrade) and leave it there as
long as You could. After the first 10 seconds or so this becomes increasingly

: and most people will remove their arm within a minute or two. Hil-

painiil,

\aviop ::-.1:}5 ( ‘1{‘?5-; ;'[?}'l_)ulw'f-lﬁ:d thevft subjccts. who received ]?0[1:] }vaking and hypnotic
thods [['.UI!HI]; in .1.11.1 gesia (.pam _reduct.mn) r:eported mg.mflcantlyj less cold-pres-
h tha sor pain *1“_"'“?.-{ the hy I?HUll?-t:d tn_a.]s‘ l?hs explanation for this was that dur-

t ing hypnosis, 2 person is able to dissociate the pain from awareness. In this
Vpno- wav, Hilgard contended, a part of the person’s consciousness experiences
| statey the pain, but this partis hidden from awareness by what he called an “am-
E nesic barrier.”
1S was Again, Spanos rejected a hypnotic explanation for these analgesic
't one findings and offered evidence to demonstrate that reduction in perceived
nosis. pain during hypnosis is a result of the subjects’ motivation and expecta-
Cture tions. All of the research on hypnosis uses subjects who have scored high on
xhib- measures of hypnotic susceptibility. According to Spanos, these individuals
ever, 3 “have a strong investment in presenting themselves in the experimental set-
cord- ting as good hypnotic subjects” (p. 208). These subjects know that a waking
ce of state is being compared to a hypnotic state and want to demonstrate the ef-

. fectiveness of hypnosis. Spanos performed a similar study involving cold-
ition pressor pain, but with one major difference: Some subjects were told that
| im- they would first use waking analgesia techniques (such as self-distraction)

real and would then be tested using hypnotic pain-reduction methods, but other
how subjects were not told of the later hypnotic test. -

enes Figure 1 summarizes what Spanos found. When subjects expected the
hese hypnosis condition to follow the waking trials, they rated the analgesic ef-
imi- fect lower in order to, as Spanos states, “leave room” for improvement under
any hypnosis. Spanos claimed that this demonstrated how even the hypnotic be-
zed havior of pain insensitivity could be attributed to the subjects’ need to re-
ind, spond to the demands of the situation rather than automatically assuming
yNno- a dissociated state of cOnsciousness. :

are The most important question concerning all these findings reported
>th- by Spanos is whether we should reevaluate the phenomenon called hypno-
are } sis. And what does it mean if we were to decide that hypnosis is not the pow-
cer, erful mind-altering force that popular culture, and many psycholqgl-sm,
the _ have portrayed it to be? &
2 IMPLICATIONS OF THE FINDINGS i e
W1d | In evaluating Spanos’s research, you should remember that I
ns E | to prove that hypnosis does not exist, but rather to de
. we call hypnotic behaviors are the result of highly m

social behavior, not an altered and unique state of ¢
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First, Spanos referred to a study in which a lecture about hypnosis was
given to two groups of students. The lectures were identical except that one
group was told that arm rigidity was a spontaneous event during h}’pnosis.
Later both groups were hypnotized. In the group that had heard the lecture
including the information about arm rigidity, some of the subjects exhib-
ited this behavior spontaneously, without any instructions to do so. Howéalh
f"unung_lthe sub_jct:.ls in the other group, not one arm became rigid. At':cord:
::1?;:]?1355’: :1:;‘::: II]SgdlZn;:::zt 1}151;:.('[ }}'f"“'_ pe}uplc will enact their experience of :
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umln'1"~‘-'-”“1 ‘_hm 1]1(&1\' must voluntarily do something initi
i behavior and instead simply ot bk bt g to nitiate timlsug—
" Other subjects respond to the ﬁllggt‘sti:m— : drtTm- or body to begin to
- ving voluntarily. Finally, there are X A Chasbe e
pehaving ¥, there are those subjects who agree to both re-
quests; they respond to the suggestion and imc;-pr(\{ thiaiy e B
it e B : response as be-
Spanos tauggt-ﬁlvd that whether subjects interpret their behavior to be
voluntary or ml\'nll.llllm'}' depends on the way the suggestion is ;mrde-:l In
one of his st udies, Spanos put two groups of .:auh'l{?cts through :1. hvpnn%isl in-
duction 111'::(41!11!'(‘. Then to one group he made various hch;w{m' sﬁlggcs-
tions, such as, “your arm is very light and is rising.” To the other group he
gave direct instructions for the same behaviors, such as, “raise your arm.”
Afterward he asked the subjects if they thought their behaviors were volun-

ary or involuntary. The subjects in the suggestion group were more likely
those in the direct in-

ot
]

move

yvOIl

:
1o interpret their behaviors as involuntary than were
struction group. ,

Right now, while you are reading this p
out and keep it there for a couple of minutes.
feel heavy. This heaviness is not due to hypno
are hypmotized and given the suggestion that you
\eavy, it would be very easy for you to attribute your action of lowering
_ ntary forces (you want to lower it anyway!). But what if you
are given the suggestion that your arm is light and rising? If you raise your
-t should be more difficult to interpret that action as involuntary, be-
e the contradictory feedback provided by grav-
d found that such an interpretation was more
were hypnotized were significantly more
likely to define as involuntary their behavior of arm-lowering than that of
. the traditional view of hypnosis, the direction of the arm in
hould not make any difference; it should always be

age, hold your left arm straight
You will notice that it begins to
sis: it's due to gravity! So if you
r outstretched arm is becom-

ing
vour arm to involu

arm,
cause you would have to ignor

ity. Spanos tested this idea an
difficult. Subjects who believed they

arm-raising. In
the hypnotic suggcstion s

considered involuntary. : ;
Suggestions made to hypnotic subjects often ask them to imagine cer-

tain situations in order to produce a desired behavior. If you were a subject,
you might be given the :suggestion that your arm is rigid and you EaI:l]‘l-:’)I
bend it. To reinforce this suggestion, it might be added that your arm 1s 11l
a plaster cast. Spanos believed that some peop‘le may become absmt:?ed 11'1C
these imaginal strategies More than others, which could have the effect o

leading them to believe that their response (jchc inability. to move Lhe:ir
oluntary. His reasoning was that if you are highly absorbed,
‘ on information that alerts you to the fact that
gine the cast, its texture
likely you are to remem-

his deep absorption hap-

arm) was inv
you will not be able to focus : ;
the fantasy is not real. The more vividly you ima

and hardness, how it got there, and so on, the less
ber that this is only your imagination at \?fork. If t p :
pens, you might be more . hclined to believe that your Tigl
was im'olunmrv when actually it was not. In support of this, :
that when subjt;:t:ts were asked to rate how absorbed they were ina

d-arm behavior
Spanos fou;ld
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__'L{l~t‘:l1'[.f- :l‘ and as the [l'l'l}u'ﬁh nt. h:j} 2 I'}i—'('t}ll‘lil]g }lllt[}lﬂﬂ[’lc, imvolunt I'[““t",
Eirl:‘:-!: f-h'” their \‘J11:::::;1-4‘:(Him‘nnv. offers is that t‘grl‘_v' Il’_‘l tTe hYEnotic ht‘h.*f":_'
events. An example Ut. :R! !-,“[-[L{Hl-“ are given to lh{"l subject, hL'lc 1 as, re]ax qm..s..ll.[:l
procedure, .,-.{,]111_11111_‘.*1 ”,-. » but later these become involuntary suggestions, yond U
the muscles M your o - diheatrit :
such as, “youTr legs _h‘t't “Tnp (.l_ i (‘;;llt';lgllf'-'i and associates, Spanos de- yolunt

[n collaboration “'_”h "H.].m l sor to this 1982 article dem{mstrating one of
voted nf.*arly a decade of researc f I’?“ 'ibll't“fl to l‘n—‘pn{:ﬂ.i(' trances could be dm:tiO
how many of the effects commonly dl,“,, -iI\"j in h:a-':s mysterious ways. {ions,
explained just as easily (or even more N | ; gave ¢

-t
METHOD a _ by -f*“z 2
This article does not report on a sp{‘iflflf_‘ experiment, : ut rather Surnr‘na- mr.‘_. :
rizes numerous studies made by Spanos and othters pr:m’ to 198‘2, which to l“l
were designed to support his position against Hilgard’s FOIItelltlon (and struc
the popular belief) that hypnosis is a unique state of {:on.?cmusness. Most o.f f
the findings reported were taken from 16 studies in which Spanos was di- out
rectly involved, and that offered alternate interpretations of hypnotically feel |
prod'ucerl behavior. Therefore, as in the previous article on dream re- are |/
search. results and the discussion of them will be combined. ing |
our
RESULTS AND DISCUSSION T::e
Spanqs cla:lm.ed that there are two key aspects of hypnosis that lead people arm
making the action seem iriolumarv}Tg:::; "1% s th'an - SEI'f’ thl:ls ll‘.y%{
cussed previously that the hypnosis ;I:itual chth S 1% the.behef dist d.l _
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.rh'.v.fm.l'f-r.\. were a result of imbalances In a uniy
the body. During strange gatherings in -hi

the lights would dim, and

se?ab] magnetic fluid present in

e p

play, | ; : _ Mesmer, clothed E;::f?:é;ﬁﬂ g
iron rods from bottles of various chemicals and touct g5 Woulu_d'Lake
atients’ bodies. He believed that this would 5 e oD et
pat L : : uld transmit what he called the
animal magnetism in the chemicals into the patients and provide relief
their symptoms. Interestingly, history has recorded thatpin I| e relie frm.n
eatment appeared to be successful. It ; : L .thzs
trea Pl tul. It is from Mesmer that we acquired
the word _“”"-"""f”"'m mfd MAAIE bﬁ'llf-‘\‘ﬁ that his treatment included some of
the techniques we now associate with hypnosis,

Throughout the history of psychology, hypnosis (named after Hypnos,
the L;""F‘k god of S!Eﬁp) .has played a prominent role, especially in the treat-
ment of psychological disorders, and it was a major component in Freud's
psychoanalytic techniques. Ernest Hilgard has been at the forefront of mod-
ern researchers who support the position that hypnosis is an altered psycho-
logical state (Hilgard, 1978). His and others’ descriptions of hypnosis have
included characteristics such as increased susceptibility to suggestion, invol-
untary performance of behaviors, improvements in recall, increased intensity
of visual imagination, dissociation (the ability to be aware of some conscious
events while being unaware of others), and analgesia (lowered sensitivity to
pain). Until recently, the idea that hypnosis is capable of producing
thoughts, ideas, and behaviors that would otherwise be impossible that it is
an altered state of consciousness has been virtually undisputed.

However, it is the job of scientists to look upon the status quo with a
critical eye and, whenever they see fit, to debunk common beliefs. Just as
Hobson and McCarley proposed a new view of dreaming that was radically
different from the prevailing and popular one, social psychologist Nicholas
Spanos has suggested that the major assumptions underlying hypnosis, as
set forth by Hilgard and others, should be questioned. In this article Spanos
wrote, “The positing of special processes to account for hypnotic behavior
is not only unnecessary, but also misleading. . . . Hypnotic behavior is basi-

cally similar to other social behavior and, like other social behavior, can be
llStTfr'll“}' described as strategic and goal-directed” (p. 200). In mh:.er words,
Spanos contended that hypnotized subjects are actually engaging in volun-
tary behavior designed to produce a desired consequence. He furt.hcr.mau.l-
tained that while such behavior may result from increased motivation, 1t

does not involve an altered state of consciousness.

THEORETICAL PROPOSITIONS

Spanos theorized that all of the behaviors commonly attributed to a h}'pno-tic

trance state are within the normal, voluntary abilities of humans. He main-

tained that the only reason people define themselves as having bee.n .hypnu-

tized is that they have interpreted their own behavior under hypnosis in ways
that are consistent with their expectations about being hypnotized. Spanos
views the process of hypnosis as a ritual that in Western culture carries a
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\nd the research continues. M

i | : any studies see alle
- d Mc( arley’s conceptualization o b, i st

Ih'n-v]nicmu of their recent \‘-"ilking ‘dl\ld fi!‘(“c“.min .LI::{ ) .a’ml t:nw'll(mal
LaBerge. Levitan, & Zimbardo, 2000). The Fin(lingsgln:fil; ﬁf?ﬂ l“\fll‘l?tlh
researchers discovered that “dreaming cognition i 5 ]?I,me i The
enition than previously as - . oA e i S
cognition tha pruvi e assumed and that the differences between dream-
ing and waking cognition are more quantitative than qualitative” (Kahan
et al., 2000, p. 132). In other words, the authors contend, your (;‘xp(-'l’it‘lltt:‘()f
past dreaming events is pretty much the same as your é*.xperiencc of past
waking events; therefore, they are asking by implica’tinn. How could dreams
possibly involve only random bursts of electrical brain activity?

Yet another study demonstrated how the controversy alﬁ(:-ng sleep and
dream theorists lives on. The Freudian-based, psychoanalytic community
continues to express their annoyance that Hobson and McCarley’s theorie‘s
leave little room for the view that is central to their reason for being: Dreams
are messages from the unconscious. In a journal devoted to Freudian psycho-
analysis, Mancia (1999) demonstrates the differences between the psychoan-
alytic notion of dreaming and the theory proposed by Hobson and McCarley,
often referred to as the “neuroscientific” approach. Mancia describes the
clash between these two fundamental views with great clarity:

Whereas the neuroscientists are interested in the structures involved in
oduction and in dream organization and narratability; psycho-

dream pr
of dreams and on placing them in the

analysis concentrates on the meaning
context of the analytic relationship [with the analyst] in accordance with

the affective [emotional] history of the dreamer. . . . The brain structures
and functions of interest to the neurosciences . . . are irrelevant to their psy-

choanalytic understanding (Mancia, 1999, p. 1205).

Of course, Hobson and McCarley very likely would reply that there is

no psychoanalytic understanding possible, because there is no such thing
as an unconscious in the Freudian conceptualization of it. That debate,

while worth having, must be saved for another time and place. '
Finally, a fascinating study took a new look at what types of behaviors

people dream about most Frequemly (Hartmann, 20{]?]. The. goal ().['-lht:
study was to see if peuple dream about the “Three Rs -——re;:.dmg. writing,
and arithmetic—that are such a central part of most people’s W
The researchers anal}'zed 456 written dream reports and asked 24
dreamers” to complete a survey about how
reading, writing, and calculating. f |
there were no instances of reading and writing,
lating. Moreover, among the participants in the survey
90% reported that they “never”
activities even though they spent an average of 6 hours p
ing, or calculating. These resu
and McCarley's mode

aking lives.
0 “frequent
frequently they dreamed about

Out of the 456 descriptions of dreams,
and only one report of calcu-
portion of the study,

or “hardly ever” dreamed about any of these

er day reading, writ-
Its offer a provocative challenge to Hobson
| expressed in this reading. If dreams are made up of
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FIGURE 1 Psychoanalytic theory and activation-synthesis hypothesis compared

(adapted from p. 1346).

meaning, but should be interpreted

' ams oid of
And, he allows, dreams are not devo 1 .
: ates his somewhat more COmMpromis-

in more slmiglnf-:}rward ways. Hobson st

ing view as follows:
For all their nonsense, dreams have a clear import and a deeply personal
one. Their meaning would stem, I assert, from the necessity in .RE.\'I sl_ccp for
the brain-mind to act upon its own information and according to its own
lights. Thus, I would like to retain the emphasis of psychoanalysis upon the
power of dreams to reveal deep aspects about ourselves, but without recourse
to the concept of disguise and censorship or to the now famous Freudian
symbols. My tendency, then, is to ascribe the nonsense to brain-mind dys-
function and the sense to its compensatory effort to create order out of
chaos. That order is a function of our own personal view of the world, our

current preoccupations, our remote memories, our feelin i
That's all. (Hobson, 1989, p. 166) e

Another dream researcher took

Hobson’ i
Foulkes (1985), a leading ionAfeptiments:a step b ey

the notion that night d rescarcher on daydreaming, also subscribes to
during sleep. H E reams are generated by spontaneous brain activity
UHCUnSfiﬂuf}]]g:gagds suEgﬂsled that while dreams do not contain hidden 1
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instead it is activati itself i
: z ating itself internally. Since this activation origi
p S di - m
of the brain, it does not contain
e : or wishes. It is simple electrical
E : reaches the more : iti
Eye Aty ‘he: ore advanced, co e
structures of th Al ; - : o it
Is, the fi }t' h-l aln, you try to make sense out of it. “In other
VOT s, € "ebre: ay ] : : :
\l TC orebrain may be making the best of a bad job in pro-
wing even partially T am § _
ducing :1 partially coherent dream imagery from the relatively
noisy signals sent u it fr > brai 7 -
g P to it from the brain stem” (p. 1347).

nates in a relatively primitive part
" 3 : :

any ideas, emotions, stories, fears

('I'.F'.\l'—’\,"l' ,l\'\'. [ll:]'(h ;

: : : process, a synthesis, instead of a
distortion !il'ﬁlfi*ss by which unacceptable wishes are hidden from
your consciousness. Images are called up from your memory in an
attempt to match the data generated by the brain stem’s activa-
tion. It is precisely because of the randomness of the impulses,
and the difficult task of the brain to try to inject them with some
meaning, that dreams are often bizarre, di-s_'!nime.rl, and seem-
ingly mysterious.

(d) Freud’s explanation for our forgetting dreams was repression. He
believed that when the content of a dream is too disturbing for
some reason, you are motivated to forget it. Hobson and McCar-
ley, acknowledging that dream recall is poor (at least 95% of all
dreams are not remembered), offered a pure physiological expla-
nation that was concordant with the rest of their activation-syn-

thesis hypothesis. They claimed that when we awaken, there is an

immediate change in the chemistry of the brain. Certain brain
chemicals necessary for converting short-term memories into

long-term ones are suppressed during REM sleep. So unless a

dream is par[ic‘ularly vivid (meaning that it is produced by a large

amount of activation) and you awaken during or immediately
after it, the content of the dream will not be remembered.

ey’'s comparison between the

Hobson and McCarl
their activation-synthesis

Figure 1 illustrates
. dream process and

psychoanalytic view of the
model.

IMPLICATIONS AND RECENT APPLICATIONS
continued to conduct research in support of

Hobson and McCarley have port
conceptualization

their revolutionary hypothesis of dreaming. Their new ! :
has not been ll]]{\-CI:szlll}’ accepted, but no psychc}logicf&l discussion of
dreaming would be considered complete without its inclusion. e
Twelve vears after the appearance of Hobson and McCarley's qngma!

article on [[1.-}_ ac[iva[imvsynlhesis model, Allan Hobson published'hls.book
called, simply, Sleep. In this work, he explains his theory of clre-a.ml:ng in ex-
panded and greatly simplified terms. He ;.1150 elaburz.nes on his view about
what impact the theory may have on the interpretation of dream content.
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: animal. A rat, for example,
: the body size © : : . while for an e]

varies according to | NREM every six minutes, : €-

: M and NRES : ; .
will shift betweer! RIML : rwo-and-a-half hours! One explanation for

B s murle L2 es 2. % ” H - ‘.
phant a singl 2 hat the more vulnerable an cl””n‘l]_"' by EYEda-
this difference may h‘( tha cadd of sound sleep during which it is lesg
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. 2o 5 anoer & I . e

alert and thus in greater dar g findings as additional evidence that
son and McCarley took [hes-cl & ]

. Jeep is purely physiological.
dreaming sleep 18 purcly pro .
and McCarley claimed to have found the trigger, the power
e o * " .

! YL 7 -ator the

he clock of the “dream state generator = B Drass
be the pontine brain stem, located in the back
and near the base of the brain. Measurements of neu.ral_acu"“}’ (the
frequency of firing of neurons) in this part of the brain in cats found
significant peaks in activity corresponding to periods of REM sleep.
When this part of the brain was artificially inhibited, the animals
went for weeks without any REM sleep. Furthermore, reducing the ac-
tivity of the pontine caused the length of time between periods of D
state sleep to increase. Conversely, stimulation of the brain stem
caused REM sleep to occur earlier and increased the length of REM
pttrmd; Euc_h :?creises in REM have been attempted through con-
scious behavioral techni av
The authors’ inter 2 :lques, at lhese. ha':.e been mostly unsuccessful.

T pretation of these findings was that since a part of
the brain completely : P
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In consciousness, dreaming cannot b dp b e

, no 1 .
¢ driven by psychological forces.

d frffm Hobson and McCarley’s re-
% portion of their theory. They main-
this activation is what produces your

indings
REM and N
f the

4. The researchers -
| IC ou
all mammals cycle throug

. Hobson
supply, and t
They reported this to

4

E———

The first five points summarize
se?rch focused on the activation
tained that the synthesis of

Pa



I brajp s
- d§ ]1“:_.&“‘
I' parts of
(-;L‘i(_)]]ing.
1€ Sort of
{'lt‘ElS., and
A 1\'It}:_ we
.lr-:iing to

ussion jg
€ep and
that in-
d there,
explore
I under-
e.

vidence
am the-
mal as-
lalively
d ph}.'g-
. What
ally by
¢ true
Y con-

ms are

. mind

comes
ation.
/nthe-

Hob-
tually

. pro-

f re-
y re-
. the
- Sev-
arch
laim
v for

qre. (You may believe your pet drea
5 . d
you what the dream was abuut?} Howe

Jleep Hil]lil;il'. to those in humansg, Hobs McCarl
her and claimed that there is ng signifi cl.arley went one step fur-
.nd other animals in the Ph)’ﬁiolog?-
for their experimental subjects. Usi;
were able to stimulate or inhibit ce
record the effect on dreaming sleep

of dn?aming sleep. So they chose cats
'8 various laboratory techniques, they
rtain parts of the animals’ brains and

RESULTS AND DISCUSSION

The various findings detailed by Hobson and

McCarley were used to
demonstrate different aspe

: : -asp cts of their theory. Therefore, their results will
be combined with their discussion of the findings here. The evidence gen-

erated by the researchers in support of their theory can be summarized in
the following points:

1. The part of the brain in the brain stem that controls physical move-
ment and incoming information from the senses is at least as active
during dreaming sleep (which they called the D state) as it is when you
are awake. However, while you are asleep, sensory input (information
coming into your brain from the environment around you) and motor
output (voluntary movement of your body) are blocked. Hobson and
McCarley suggest that these physiological processes, rather than a psy-
chological censor, may be responsible for protecting sleep.

You will remember from the previous article that you are paralyzed
during dreaming, presumably to protect you from the potential dan-
ger of acting out your dreams. Hobson and McCarley reported that
this immobilization actually occurs at the spinal cord and not in the
brain itself. Therefore, the brain is quite capable of sending motor sig-
nals, but the body is not able to express them. The authors' suggested
that this may account for the strange patterns of movement in dreams,
such as your inability to run from danger or the perception that you
are moving in slow motion. i

2. The main exception to this blocking of motor responses is in the mus-
cles and nerves controlling the eyes. In part, this explm.ns why !‘flpid
eye movement occurs during D state, and may also explain de wiaval
images are triggered during dreaming, :

3. Hobson and McCarley pointed out another aspect of dreaming that

‘ological analysis of the D state and that could
Ehacipen fm.m o1 Ivtic interpretation. This was that the
not be explained by a psychoanalytic interpret x o 1o AR
brain enters REM sleep at regular and predictable IR e
each night’s sleep and remains in that- state for gPeCLﬁc-_ lengtns of
time. There is nothing random about this sleep cycle
terpreted this to mean that dreaming canflnt.h&f
events or unconscious wishes, because this wor
at any moment during sleep, according to the v

L
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able distillation and simplification is unavoidable.
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THEORETICAL PROPOSITIONS
Hobson and McCarley believed that modern neurophysiological evidence
“permits and necessitates important revisions in psychoanalytic dream the-
ory. The activation-synthesis hypothesis . . . asserts that many formal as-
pects of the dream experience may be the obligatory and relatively
}:mlismrlvcl psychological concomitant of the regularly recurring and phys-
iologically determined brain state called ‘dreaming sleep’ ” (p. 1335). What
they meant by thhis was simply that dreams are triggered automatically b
:::?5«“- _pl'iysmiugwal processes, and there is no censor distorting the truz
eaning to protect you from your unconscious wishes
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UNROMANCING THE DREAM

!
E Hobson; J. A & I“-ﬂcC-ar]ey, R.W. (1977). The brain as a dream-state

generator: An actwatlop-svnthesis hypothesis of the dream process.
| American Journal of Psychiatry, 134, 1335-1348,

The work ‘Iﬂ. Aserinsky ;}n(l Dﬁ.‘ﬂlﬁﬂt explored the apparent need for dream-
ing sleep 11 humans. Cartwright’s research led to an examination of the
reasons why you dream and some of the functions dreaming might serve.
The history of research on dreaming has been dominated by the belief that
Jreams reveal something about yourself; that they are products of your
inner 115\'('11{:1::5;'!(‘;11 experience of the world. This view can be traced back
{0 Sigmuml Freud’s psychoanalytic theories of human nature.

vou'll recall that Freud believed that dreams are the expression of un-
conscious wishes for things we are unable to have while awake. Therefore,
dreams offer insights into the unconscious that are unavailable in waking
thought. However, the psychoanalytic approach also contends that many of
these wishes are unacceptable to the conscious mind and, if expressed
openly in dreams, would disrupt sleep and create anxiety. Thus, to protect
the individual, the true desires contained in the dream are disguised in the
dream’s images by a hypothetical censor. Consequently, the theory asserts
the true meaning of most dreams lies hidden beneath the dream’s outward
appearance. Freud called this surface meaning of a dream the manifest con-
tent and the deeper, true meaning the latent content. In order to reveal the
meaningful information of a dream, the manifest content must be inter-
preted, analyzed, and p{tnetrated.

While the validity of a great portion of Freud’s work has been drawn

into serious question by behavioral scientists over the past 50 years, his
conceptualization of dreams remains widely accepted by psychologists
and Western culture in general. (See the reading on Anna Freud for a dis-
cussion of other enduring aspects of Freud’s theories.) Almost everyone
has had the experience of remembering an unusual dream and thinking,
“I wonder what it really means!” We believe that our dreams have deep
meaning about conflicfs that are hidden in the unconscious parts of our
psyches.
" In the late 1970s, Allan Hobson and Robert McCarley, both psychia-
trists and n{fumphysiologists at Harvard’s medical school, published a new
theory of dreaming that shook the scientific community so deeply that the
tremors are still being felt today. What they said, in essence, was that
dreams are nothing more than your attempt to interpret random electrical
impulses produced automatically in your brain during REM sleep.

They proposed that while you are asleep there is a part of your brain, e
cated in the brain stem, thatis periodically activated and produces electrical
- Toward S "npplse s. This part of your brain is re.]a[ed to physical movement and the pro-
ogy and lge : cessing of input from your senses while you are awake. When you are asleep,
1), 115-144:
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RECENT APPLICATIONS

It is generally accepted by experts in the field of sleep ﬂflld dreaming that
Aserinsky discovered REM. Most studies relating to sleeping, dreaming, or
sleep disorders attribute that basic fact to him. Consequently, his early
work with Kleitman is frequently cited in many recent scientific articles,
Dement's extension of Aserinsky’s work continues to be cited frequenlly’
in a wide range of research articles relati :
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There were several interest;
eres addit;
esting additional discoveries made in thi
= 2 i = 115

prief yet remarkable article, If yoy return to t}
/ - o the

see that two subjects, as mentioned before, did table for a moment, you'll
-ebound (subjects 3 and 7). It is alwavs o » d1d not show a significant REM-
5 ey “fr 3 FE .
, relatively small number Ul'gu],]-t..(.“'m l:m”‘”" In research incorporating
F : ) . atte W & "
pement found that the small increase & m}[?l to explain these exceptions.
' “.!. subject 7 was not difficult to ex-
‘I“'H recovery night was in all likeli-
A d several cocktails at a party before
coming to the laboratory, so the expected increase j i o SHPel ty h‘i"‘l”{
he depressing effect of -LEC ease in dream time was offset
by the depressing effect of the alcohol” (p. 1706)
Subject 3, however, was s res ]
: ; , was e - T
howed the: largest inEiREEaN more difficult to reconcile. Although he
showed the argest increase in the number of awakenings during depriva-
tion (from 7 to 30), he did not hav ‘ i Y

S L , 10t have any REM rebound on any of his five re-
covery nig ats. l?_t‘tl1f‘lll acknowledged that this subject was the one
exception in his findings and theorized that perhaps he had an unusually
stable sleep pattern that was resistant to change.

i*m;ill_}.'. the eight subjects were monitored for any behavioral changes
that they might experience due to the loss of REM sleep. All the subjects de-
veloped minor symptoms of anxiety, irritability, or difficulty concentrating
during the REM interruption period. Five of the subjects reported a clear
increase in appetite during the deprivation, and three of these gained
three to five pmmcls. None of these behavioral symptoms appeared during

the period of control awakenings.

SIGNIFICANCE OF THE FINDINGS AND SUBSEQUENT RESEARCH
More than 30 years after this preliminary research by Dement, we know a
great deal about sleeping and dreaming. Some of this knowledge was dis-

ier in this chapter. We know that most of what Dement re-
\We all dream, and if we

eaming one night, we dream more the next
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aktflilt?giq r,-ju can see in Table 1 (column 3a), gn
i h.[:[;,-. had to awaken the subjects between 7 anq 2
fiyst night, the cxrﬁ]lit[{]ilm[. However, as the study progressed, SUbjﬂ:&,
mdfl ff:f,[)i {n;urc and more often in order to prevent them £ _
i (”;11 l;](’ last deprivation night, the number of forc?‘d awakening
fIl’:H:E Ii:i;m 13 to 30 (column 3b). On average, there were twice as many ap =
;:nriis to dream at the end of the tlepr.""a“ﬂ” mghts.h increase iz
The next and perhaps most revealing result was the in - 1l dream.
ing time after the subjects were prevented ‘from dre.amlng or sev:.'eral
nights. The numbers in Table 1 (column ‘%:' reflect the f1r§t recovery nighg,
The average total dream time on this night was 11.2 minutes, or 26.6%
(compared with 80 minutes and 19.5% during baseline nights in column
1). Dement pointed out that there were two subjects who did not show a sig. -
nificant increase in REM (subjects 3 and 7). If they are excluded from the
calculations, the average total dream time is 197 minutes, or 29%. Thisisa .
50% increase over the average for the baseline nights. :
While only the first recovery night is reported in Table 1, it was noted

that most of the subjects continued to show elevated dream time (compared
with baseline amounts) for five consecutive nights.
“Wait a minute!” you're thinking,
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1:“]““.\.“& RS il?ghts of dream deprivation subjects entered the recov-
phase ot [l_“' experiment. nllring these nighu; (wh.il::|;L .\.'a.l“i{’d tf?fhrunfunf; to
the subjects were allowed to sleep undisturbed l.hrmlghlnm the nig-ht.
d to be monitored electronically and

six),
[heir periods of dreaming continue

dreamin the amount of dreaming was recorded as usual.
ince lherg Next, each S“_hflﬂ'“'t was given several nights off (something they were
illbﬁtan[ial very :41“"1_;“""',1', no doubt!). Then six of them returned to the lab for an-
whether o other series ot interrupted nights. These awakenings “exactly duplicated

the dream-deprivation nights in number of nights and number of awaken-

part of o
¥ ings per night. The only difference was that the subject was awakened in

- 1""0uld ¢

ly if the}t the intervals between cye-movement (dream) periods. Whenever a dream
amin br period began, the subject was allowed to sleep on without interruption and
¥ & De was awakened only after the dream had ended spontaneously” (p. 1706). Fi-

nally, subjects again had the same number of recovery nights as they did fol-
lowing the dream-deprivation phasenThese were called control recovery, and

g subjects were included to eliminate the possibility that any effects of dream depri-
t he tried vation were not due simply to being awakened many times during the night,
elves pro- whether dreaming or not.

 for valid

king sub- RESULTS
Table 1 summarizes the main findings reported. During the baseline nights,
when subjects were allowed to sleep undisturbed, the average amount of
sleep per night was 6 hours and 50 minutes. The average amount of time the
leep and subjects spent dreaming was 80 minutes, or 19.5% (see Table 1, column 1).
Dement discovered in these results from the first several nights that the

age from " s = -
amount of time spent dreaming was remarkably similar from subject to

his usual

€ eyes to e
ky study, TABLE 1 Summary of Dream-Deprivation Results
> subject

1 2 3a. ab. 4. 5. o0
: | PERGENT PER
PERCENT  NUMBER e £

1 n.lghLS, DREAM- g;.:ﬁ&:#om LAST TIME TIME
[his was TIME UNE NIGHTS RECOVERY  CONTROL
reaming SUBJECT BASE

340 15.6

2 ; 19.5 4.2 22.7
rive the : 18.8 17.8 20.2
mber of _ 195 26.3 18.8

L g 18.6
various 29.3 2
_ : 19.3 29.0 -
e infor- : 20.8 19.8 168

‘he sub- : 17.9 (@8.1)"

y awake a 20.8 s oS
Average 19.5

ts were
was be-
ontam-

*Second recovery night.
*Subject dropped out of study before recovery nights.

(adapted from p. 1707)
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Dement decided to try to answer these questions by studying subjects
who had somehow been deprived of the chance to dream. At first he tried
using depressant drugs m'prt?wiit dreaming, but the drugs themselves pro-
duced too great an effect on the subjects’ sleep patterns to allow for valid
results. So, he decided on “the somewhat drastic method” of waking sub-
jects up every time they entered REM sleep during the night.

METHOD

This article reported on the first eight subjects in
dreaming research project. The subjects were all mal
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sleep could be monitored. The subjects were t}
o g e - : > then
mally (subjects participated on more

night, subjects were awakened

allowed to fall asle ep nor-

1! more than one night each). During the
. . | and interrogated, eithe
qctivity or during periods when litt]e

[he idea was to wake the subjects and
and if they could remember

r during periods of eye
Or No eye movement was observed.
ask them if they had been dreaming

=) 1 A <
: the content of the dream. The results were
||1|i|e- revealing.

For all of the subjects combined, there

_ _ were a total of 27 awakenings dur-
ing [Jt'l'l’][l.‘\ of .~.|:’('1J :

. -P accompanied by rapid eye movements. Of these, 20 re-
P .“ﬂ g .?IHUHI dreams. The other seven reported “the feeling of
having dreamed,” but could not recall the content in detail. During periods

of no eye _”*“"“”“'“l- there were 23 awakenings; in 19 of these instances, the
subjects did not report any dreaming, while in the other four, the participants
felt vaguely as if they might have been dreaming, but were not able to de-
scribe the dreams. On some occasions, subjects were allowed to sleep through
the night uninterrupted. It was found that they experienced between three
and four periods of eye activity during the average of 7 hours of sleep.

While it may not have seemed so remarkable at the time, ASerinsks
had discovered what is very familiar to most of us now{ REM (rapid eye
movement) sleep, or dreaming sleep. From his discovery grew a huge body
of research on sleep and dreaming that continues to expand. Over the
years, as research methods and physiological recording devices have be-
come more sophisticated, we have been able to refine Aserinsky’s findings
and unlock many of the mysteries of sleep.

For example, we now know that after you fall asleep, you sleep in four
stages, beginning with the lightest sleep (Stage 1) and progressing into
deeper and deeper stages. After you reach the deepest stage (Stage 4), you
begin to move back up through the stages; your sleep becomes lighter and
lighter. As you approach Stage 1 again, you enter a very different kind of
d REM. It is during REM that you do most of your dreaming.
However, contrary to popular-belief, it has been found scientifically F]lat
you do not move around very much during REM. Your body is immobilized
by electrochemical messages from your brain that actually paral}f'ze your
muscles. This is a survival mechanism that prevents you from acting out
vour dreams and possibly injuring yourself or worse! ‘

Following a short period in REM, you proceed back into Lhe. ﬁ;&;
stages of sleep called non-rapid-eye-movement sleep (NON-REM or NR :
for short). During the night, you cycle between NREM a'nd REM abm_;_@gt;__
or six times (your first REM period comes about 90 1n}nutes after falhr;)g
asleep), with NREM becoming shorter and REM becoming longer (thereby
causing you to dream more toward mornmg.). an'?d, by the way, everyone
dreams, While there is a small percentage of individuals who never remem-
ber dreams, research has determined that we all have them. : :

All of this knowledge springs from the discovery of REM by Aserfnsky in
the early 1950s. And one of the leading researchers who followed Aserinsky in

0
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Dement, W. (1960). The effect of dream deprivation. Science, 131, 1705-1707.
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In regard to size constancy Turnbull’s

. an explanation forwhythisabilises : observational study may offer
['s s b, b O 1 l V18§ - . g A — T
"2 dDlity is learned rather than innate. Certain

v ,S""ar‘r' for our survival, but we do not all de-
dine s at - . P .
situation. Therefore, to maximize our survival

otential, some of our skills are ; : _
P _ ; : drf& allowed to unfold over time in ways that are
hest suited to our physical environment. ’

1
~rceptual skills may be
P - i nece

velop and grow in the s

sIGNIFICANCE OF FINDINGS AND RECENT APPLICATIONS

Tus “I_}”“ - _“m-k fm:]_c_cl_._‘bﬂifi.‘)f behavioral scientists who address the
question of ”'.“' relative influence of biology versus environment (learning)
on our behavior: the “nature-nurture” controversy. Turnbull's observations
of Kenge's pf"'("fl'?_l.i”_“fw’l}' to the nurture or environmental side
of the issue. In a fascinating series of studies by Blakemore and Cooper
(1970), kittens were raised in darkness except for exposure to either verti-
cal or horizontal stripes. Later, when the cats were taken out of the dark en-
vironment, the ones who had been exposed to vertical lines responded to
(he vertical lines on objects in the environment, but ignored horizontal
lines. Conversely, the cats exposed to horizontal lines during development
later appeared to recognize only the presence of horizontal figures. The
cats” ability to see was not damaged, but some specific perceptual abilities
had not developed. These particular deficits appeared to be permanent.
Other research, however, has suggested that some of our perceptual
abilities may be present at birth; that is, given to us by nature without any
learning needed. For example, one study (Adams, 1987) exposed newborn
infants (only 3 days old) to squares of various colors of light (red, blue,
green) and to squares of gray light at the exact same brightness. All these
very young infants spent significantly more time looking at the colorful
than at the gray ones. It is unlikely that infants had the opportunity
so these findings provide evidence that

squares
to learn that preference in 3 days,

some of our perceptual abilities are innate.
The overall conclusion from research in this area is that there is not a

single definitive answer regarding the source of our perceptual abilities.
Turnbull and Kenge clearly demonstrated that some are learned, but others
may be innate or part of our “factory-installed standard equipment.” The
one sure point here is that this area of research is bound to be pursued far
into the future.
It should be noted that this article by Turnbull, even though it ap-
peared in a psychology journal, has made lasting contributions to Turn-
bull’s own field of anthropology and has helped to illustrate important
crossovers between the two fields. Psychologists have continually been in-
formed about the underlying causes of human behavior by studying it
across cultural borders and ethnic boundaries. Conversely, anthropologists
have broadened their scope of study through an awareness of the psycho-
logical underpinnings of human behavior in societal and cultural sett

(e.g., see Fisher & Strickland, 1989; GalaniMoutafi, 2000). o
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huffalo to the ¥ | would do in the Sa”?e Si[uation-
Turnbull did pre e e with Kenge to the grazing buf‘falo_
He got back into the U”Ltm-( yvoung mar, but as he “'"‘”Chﬂd_the—au.@‘?l!
Kenge was & \-m'y.c‘t)hf!'ii?i(]“‘:" - ,..-.:-dhu‘-'l-‘f' next to Turnbull and \Ehj&ggr\eg
steadily increase 1N SIS ,H]llz. 4s they ;1ppwmrlu‘.‘d the buffalo and he
that_this was "\'n.d_m‘ﬂ,h_-, Iﬁ-!'“}::.:_u.-. %rtulh were he was no longer uf!'_':i‘l,-ch-!:"_"_"iie
for the size t o en so small before, and wondered if
e TS manieasile why they had been - f trickery going on —=
Ih_i‘.\-'-hiid grown larger or +f there was some form of Lric — bi dg; T
A similar event occurred when the two men continued driving and
came to the edge of Lake Edward. This is quil{*_u large |'dl\'-£.“, and there was.a
fishing boat two or three miles out. Kenge refused to hﬁl'?"i‘?—w
tant boat was something large enough to hold several -people. He claimed
that it was just a piece of wood, until Turnbull reminded him of the experi-
ence with the buffalo. At this, Kenge just nodded in amazement. '
During the rest of the day spent outside the jungle, Kenge watched for
animals in the distance and tried to guess what they were. It was apparent
to Turnbull that Kenge was no longer afraid or skeptical, but was working
on adapting his perceptions to these entirely new sensations. And he was
learning fast. The next day, however, he asked to be returned to his homein
the jungle and again remarked that this was bad country:
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aMbuti Pygmies. Because he E _
.I:l:~tllt}ff = risearch ol Wwas an anthjfop?][?]gautsE; Tﬂl;)l’ﬂbu.]lls primary
as it occurs in its natural setging: Thig i an important métm
psychologistsi SEREEEER example, differences in aggressive behavior be-
tween young boys and iels during play could be studied through observa-
tional techniques. Examining the social behavior of nonhuman primates,
such as chimpanzees, would also require a method involving naturalistic ob-
servation. Such research is often expensive and time consuming, yet some

behavioral phenomena eanfiot be properly researched in any other way.
[urnbull, on one €xcursion, was travelin u e
group of Pygmies to anather, He w § accompanied by a young man (about
22 years old) named Kenge, who was fro, R
Kenge always ﬂSSiSE'E.E‘_[ﬂbUU in_his research as a guide and introduced

Turnbull to groups of BaMbuytj who did not know him. Turnbull’s oDserte

tions that constitute_this published report began when he and Kenge
reached the eastern e i l

sionary station. Because of this@eariﬁg‘, there was a distant view over the
forest to the high Ruwenzori Mountains. Since the Ituri Forest is extremely
thick, it was highly unusual to see views such as this.

RESULTS

S—

Kenge had never in his life seen a view over great distances. He pointed to
the mountains and asked if they were hills or clouds. Turnbull told him that
tl?eﬁy were hills, but they were larger than any Kenge had seen before in his
forest. Turnbull asked Kenge if he would like to take a drive over to the
mountains and see them more closely. After some hesitation—Kenge had
never lcf;_thg_@gﬂﬁhefor:&—hg_ agreed. As they began driving, a violent
thunderstorm began and did not clear until they had reached their destina-

tion. This reduced visibility to about 100 yards, which prevent ge
from watching the approaching mountains. Finally, they reached the Is-

hango National Park, which is on the edge of Lake Edward at the foot of the
mountains. Turnbull writes:

As we drove through the park the rain.stopped and the sky cleared, and that
rare moment came when the Ruwenzori Mountains were completely free of
cloud and stood up in the late afternoon sky, their snow-capped peaks shin-
ing in the afternoon sun. I stopped the car and Kenge very unwillingly got
out. (p. 304)

Kenge glanced around and declared that this was bad country because

there were no trees. Then he looked up at the mountains and was literall
Sp_ge_i:b_lgss. The life and culture of the BaMbuti were limited to the dense
Jungle and, therefore, their language did not contain words to '
Sgtil;-i[:S'_i“ght. Kenge was fascinated by the distant snow caps and in
them to be a type of rock formation. As they prepared to |

stretching out in front of them also came clearly into view, T
vation makes up the central point of this article and '
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Airplane, we see a room shot from a low angle directly behind a telephone
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formation). The phone is so close to the camera lens that it appears huge on
the sereen, but we see it as a normal-size phone due to our ability of size
constancy. The perceptual surprise comes when the phone rings and the
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rception. Sensations are the raw :
Lerce [Ll W ilI’_f the rfm materials for perception. Your brain's per-
u-]m[nl.i{ IEH r“..j:“. l‘u Tnn]u'tl in three general activities: (1) selecting the
- - ] ! € b a - . - -
sensal . I i'”; ention to as discussed in the previous paragraph; (2) or-
anizing these into recognizable patterns 3 il | R
es and g gnizable patterns and shapes; and (3) interpreting
.

‘o preanization to explain ; .
this organization to explain and make judgments about the world. In other

wor [1..-._ FH']'I'.{‘]JT]U]} refers to how we take this jumble of sensations and create
meaning. Your visual sensations of the page you are reading are nothing
nlm't-.l]t;iﬂ nmdnu? hlack\ shapes on a white background. This is what is pro-
]c]"iﬂc that they ?;{‘{'f:rllt: words and ::-1:115“.1.. .m ,&.’,t’:lmze Iljt‘m, ';111:.1 interpret tham§o
* Shgrt el l.llr_-{ 'N"thfu. ('(.mt'd}n meaning. .
imp{) o biona T r;_u], ik 1. 5 ”;.?.“ t-lr{.g-lea H.\'é'lll}ll)"t_’ to assist in c;:g'ftn]_mng
: ‘ﬁ'ur;h SeNSaN"ad e 5, 4 C FIIIL'I;ISl:lI'Idrlblt' ways. To put Turnbull’s study
rlid in proper perspective, let’s take a look at several of these. The perceptual
NS canp strategy you probably use the most is called figure-ground. A well-known ex-
Ual ex. ample of the figure-ground relationship is pictured in Figure 1. When you
f, even look at the drawing, what do you see immediately? Some of you will see a
by fil]- white vase, while others will see two profiles facing one another. As you study
his ar. this drawing, you will be able to see either one and you will be able to switch
back and forth between seeing the vase and seeing the profiles. You'll notice
that if you look at the vase (figure), the profiles (ground) seem to fade into
the background. But focus on the profiles (figure) and the vase (ground) be-
enid comes l_}i{" h;i(:kgrmmd. We appear to have a natural tendency to div_idt" sen-
i sations into figure and ground relationships. If you think about it, this makes
::‘ . the world a much more organized place. Imagine trying to spot someone ina
gei crowd of people. Without your figure-ground abilities, this task would be im-
ith a possible. When soldiers wear camouflaged clothing, the distinction between
 and figure and ground is blurred so that it becomes difficult to distinguish the
e ob- ngre (the soldier) from the ground (the vegetation).
lti- Other m‘ganimliorml strategies we use routinely to create order and
e in meaning out of those chaotic sensations are called perceptual constancies.
s ent, These refer to our ability to know that the characteristics of objects stay the
1f11- same even though our sensations of them may change drastically. One of
a of these, for example, is shape constancy. If you stand up and walk around a
In chair, the image of that chair projecting onto your retina (the sensation)
r, a changes with every step you take. However, you perceive the shape of the
1, a chair to be unchanged. Imagine how impossibly confusing your world
ing
| sO
sa-
¥ a
o s : : : i
- FIGURE 1 Figure-ground relationship—a reversible figure.

From Charles G. Morris, Understanding Psychology, 7th ed.,
p. 101. Copyright 1990. Reprinted by permission of Prentice
1d Hall.
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THEORETICAL PROPOSITIONS ‘

I'wo large and important fields of study within psychology are those of sensa:
tion and perception. These are fundamentally separate areas, but they are
highly related. Sensation refers to the information vou are cor
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) PERCEPTION AND
~ CONSCIOUSNESS

—

Thv study of perception and consciousness is of great interest to psychol-

ogists because they define and reveal your psychological interaction
with your environment. Think for a moment about how your senses are
bombarded constantly by millions of pieces of information from the com-
bined stimuli that surround you at any given moment. It is impossible for
your brain to process all of it. So, your brain organizes this barrage of sen-
sory data into units that yield form and meaning. That’s what psychologists
refer to as perception.

Clearly, your level of consciousness, also commonly referred to as your
state of awareness, governs to a large extent what you perceive and how your
brain organizes it. As you go through your day, your night, your week, your
vear, and your life, you experience many and varied states of awareness: You
concentrate (or not), you daydream, you fantasize, you sleep, you dream,
maybe you've been hypnotized at some point, maybe you've used psychoac-
tive drugs (even caffeine and nicotine count!). These conditions are all
altered states of consciousness that produce various changes in your per-
ceptions of the world and that, in turn, influence your behavior.

Within the research areas of perception and consciousness, some of
the most influential and interesting studies have focused on vision, sleep,

dreams, and hypnosis. This section begins with a famous and influential
study which, takes us to a far-away culture to reveal how our perceptions of
the world around us are shaped by a lifetime of specific sensory input. The
article was published in a psychology journal, but written by an anthropol-
ogist, who discovered an amazing phenomenon in his research in the Ituri
Forest in what is now the nation of Congo, about how our brains learn to see
and interpret the world around us. The second reading in this section con-
tains two articles that changed psychology because they (1) discovered
REM (rapid eye movement) sleep and (2) revealed the relationship be-
tween REM and dreaming. Third is an influential and controversial study
proposing that dreams are not mysterious messages from your unconscious,
as Freud and others would have it, but that they consist of purely physical
and random electrical impulses in your brain while you sleep. And fourth is
one of many studies that has influenced traditional psychological thinking
by arguing against the widespread belief that hypnosis is a unique and pow-

erful state of consciousness. This last study offers evidence suggesting that
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CONCLUSION
Through the inventiveness of Gibson and Walk, behavioral scientists }
been able to study depth perception in a clear and systematic way.
question of whether this and other perceptual abilities are innate
learned continues to be debated. The truth may lie in a compromise
propom:s an interaction between nature and nurture. Perhaps, as vario
studies have indicated, depth perception is present at birth (even in ¢
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(liff, they had already learned to avoid
vounger infants, ages 2 to 5 months. o;
visual cliff. When this happened

such situations, A later study placed
1 the glass over the deep side of the
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[t is important to notice howevér lﬁatmt : sibson and Walk's .po:j‘ntlnrl.

L e ’ s while there was and still is con-
troversy over just when we are able to perceive depth (the nativists vs. the
empiricists), much of the research that is done to find the answer {ncc;rp&
rates the visual cliff apparatus developed by Gibson and Walk. Additionally,
other related research using the visual cliff has turned up some fascinating
findings.

One example is the work of Sorce, Emde, Campos, and Klinnert
(1985). They put l-year-old infants on a visual cliff for which the drop-off
was neither shallow nor deep but in between (about 30 inches). As a baby
crawled toward the cliff, it would stop and look down. On the other side, as
in the Gibson and Walk study, the mother was waiting. Sometimes the
mother had been instructed to maintain an expression of fear on her face
while other times the mother looked happy and interested. When infants
saw the expression of fear, they refused to crawl any further. However, most
of the infants who saw their mother looking happy checked the cliff again
and crawled across. When the drop-off was made flat, the infants did not
check with the mother before crawling across. This method of nonverbal
communication used by infants in determining their behavior is called so-

cial referencing.

RECENT APPLICATIONS
Gibson and Walk's ground-breaking invention of the visual cliff still exerts a
major influence on current studies of human development, perception, emo-
tion, and even mental health.

A recent study by Adolph and Eppler cited Gibson and Walk’s cla-arly
study in their research on how toddlers acquire the abilities to navigate
variations in terrain as they progress from crawling to walking (Adf:nlph &
Eppler, 1998). You may have noticed that toddlers are virtually driven to
engage in exploratory behaviors, especially over novel surfaces such as
stones, beach sand, or (the best one) mud. Well, Adolph and Eppler con-
tend that this is precisely how the human visual system learns about the ef-
fect such surface irregularities have on our balance and, c?nsequenﬂy, how
we learn to compensate for changes under our feet. That is why, according
to their theory, we eventually, and conveniently, stop falllng.df]‘:ﬂ‘fl SO mu.f:hi

Another recent and very topical study looked at the possibilities of using
virtual reality to help developmentally disabled children learn to deal safely
with the physical environment around them. Strickland (19

A
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many & nswers are found 1h1“011gh the development of new methods for study-

ing the questions. And the results of Gibson and Walk’s early study provide .
an excellent example of this.

RESULTS AND DISCUSSION

Nine children in the study refused to move off the center board. This was not
p:.;i_:luitl{‘(l by the researchers, but perhaps it was just infant stubbornness.
When the mothers of the other 27 called to them from the shallow side, all
the infants t:rawleFi off the board and crossed the glass. Only three of them,
however, crept, with great hesitation, off the brink of the visual cliff when
called by their mothers from the deep side. When called from the cliff side,
most of the children either crawled away from the mother on the shallow side
or cried in frustration at being unable to reach the mother without moving
over the cliff. There was little question that the children were perceiving the
depth of the cliff. “Often they would peer down through the glass of the deep
side and then back away. Others would pat the glass with their hands, yet de-
spite this tactile assurance of solidity would refuse to cross” (p. 64).

Do these results prove that humans’ ability to perceive depth is innate
rather than learned? Well, obviously it does not, since all the children in
this study had at least six months of life experience in which to learn about
depth through trial and error. However, human infants cannot be tested
prior to 6 months of age because they do not have adequate locomotor abil-
ities. It was for this reason that Gibson and Walk decided to test various
other animals as a comparison. As you know, most nonhuman animals gain
the ability to move about much sooner than humans. The results of the ani-
mal tests were extremely interesting, in that the ability of the various ani-
mals to perceive depth developed in relation to when the species needed
such a skill for survival.

For example, baby chickens must begin to scratch for their own food
soon after hatching. When they were tested on the visual cliff at less than 24
hours of age they never made the mistake of stepping off onto the deep side.

Kids and lambs are able to stand and walk very soon after birth. From
the moment they first stood up, their response on the visual cliff was as ac-
curate and predictable as that of the chicks. Not one error was made. When
one of the researchers placed a one-day-old baby goat down on the deep
side of the glass, it became frightened and froze in a defensive posture. If it
was then pushed over toward the shallow side, it would relax and jump for-
ward onto the seemingly solid surface. This indicated that the visual sense
was in complete control and that the animals’ ability to feel the solidity of
the glass on the deep side had no effect on the response. iy

For the rats, it was a different story. They did not appear to st
significant preference for the shallow side of the table. Why ¢ y
this difference was found? Before you conclude that rats
consider Gibson and Walk’s much more likely expla
depend very much on vision to survive. In fact, it




yior
gy and Human Beha

—

piolo
28 |
————i
— F = 1
B =
i 1 !-l-l 1 |
f — — _____j‘ll
= £ ! }—._n{.- = e ||
"-, _‘1:_1::*_ II'I':I' Glass over
2l 1I_ "~ T patterned surface
- e \
& | 1 IIIII
el
L —— ——————— —
_i 5 Shallow shde
1(.' ________ = vt I
o mr et | e
Rl —Fr T H
| L f | | i
vl |
N o -
| | ) L | sl
> _IL_ _IL_| |!- Floor pattern Séen  §
[ { LT through glass
' ) S | “-
e e - |
' [ £ 5

ol

N
FIGURE 1 Gibson and Walk’s visual cliff. From Introduction to Child Deve!opmen%
5th edition, by . Dworetzky © 1993. Reprinted with permission of Wadsworth, an im=
print of the Wadsworth Group, a division of Thomson Learning. Fax (800) 730-2215,

between the shallow and deep sides and avoid stepping off “the cliff.” You
can imagine the rather unique situation in the psychology labs at Cornell
University when the various baby animals were brought in for testin 'Ihe’y
included chicks, turtles, rats, lambs, kids (baby goats, that 18), pi E:

: » P1gs, Kittens,

and puppies. One has to wonder if
if they w ;
Remember. the y were all tested on the same day!
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These researchers wa el 2

Il : wanted to study this visual ability of depth percep-
I'o do this, they conceived of and de-

n, 202' o scientifically in the |}1})0l':_ll(1l"w'.
they called the “visual cliff.”

veloped an experimental device

THEORETICAL PROPOSITIONS

V-Cg 3 yut them on the edge of a cliff : 13 .E]j-t.]' it g thls:' “r(.ml.d s
m- pucts g 8 cliff and see if they are able to avoid falling off.
;10red‘ This |hl‘l !.Id." ulous mﬁgf'tifl(nl because of the ethical considerations of the
y per. i-"““'_“_l_“'] g b L “1_'1_].}‘2—""-[-‘5 who were unable to perceive depth (or more
Of thig specifically, II““'\‘»{E"T_}- T'he “visual cliff” avoids this problem because it pre-
eareq sents thvlsulyt:('l with what appears to be a drop-off, when no drop-off ac-
1t the [nullh' exists. I-..\;ac.ll}-' .hﬁw this is done will be explained in a moment, but
craw] 1.Iu~ importance of this apparatus lies in the fact that human or animal in-
v his fants can be plac'f-.-fl .rm t‘he visual cliff to see if they are able to perceive the
fromt ({mp-:_:!l and avoid it. If .they are unable to do this and step off the “cliff,”
werl there is no danger ?f falling.
i Gibson ‘and Walk took a “nativist” position on this topic, which means
atds that they hf‘-'.llm:?d that depth perception and .f.he ;{x'nidanc.e of a drop-off
appear automatically as part of our original biological equipment and are
1tral not, therefore, products of experience. The opposing view, held by empiri-
?call cists, contends that such abilities are learned. Gibson and Walk’s \-'idsual chiff
“the allowed them to ask these questions: At what stage in development can a
reat person or animal respond effectively to the stimuli of depth and height?
his And do these responses appear at different times with animals of different
ces- species and habitats?
1le
the METHOD
vi- The visual cliff consisted of a table about four feet high with a top made
ills from a piece of thick, clear glass (Figures 1 and 2). Directly under half of
the table (the shallow side) is a solid surface with a red-and-white check-
is ered pattern. Under the other half is the same pattern, but it is down at the
le, level of the floor underneath the table (the deep side). At the edge of the
to shallow side, then, is the appearance of a sudden drop-off to the floor al-
£ though, in reality, the glass extends all the way across. Between the shallow
n and the deep side is a center board about a foot wide. The process of testing
: infants using this device was extremely simple.
. : The subjects for this study were 36 infants between the ages of 6
i months and 14 months. The mothers of the infants also participated. Each
: i infant was placed on the center board of the visual cliff and was the.n called
F by the mother first from the deep side and then from the s'ha.llm«.r side.
: In order to compare the development of depth perception in humans

1 : with that in other baby animals, the visual cliff allowed for similar tests with
; other species (without a mother’s beckoning, however). These animals were
placed on the center board and observed to see if they could discriminate
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E VISUAL CLIFF! >
bl ]og ; aFIkOi]%2 r[ETI%OL The “visual cliff.” Scientific American, 20
Gibson, E. J 1% |

&7-71.

e e - concerns a man
f the most often told anecdotes 1n P“?’"}"}I”g—" e calleq
One ot Ih i

3 . ivials used to protect his privacy). S = h_dd bde‘;?n o entige
5"',8' s 2oe of 52, when a newly developed operation (the NOW-Com.
e mm\] Il-:i‘;:i:]:;:]-.;:nl} was pf:rl'urnﬁ'rl on him and his sight was restored.
:;;::::r": Ba new ability to see did not mean Fhat he automatically per.
ceived what he saw the way the rest of us do. One lmptf:-rtaluF example of this
became evident soon after the operation, before his 1.-'1510[71 had cleareg
completely. S. B. looked out his hospital window and was curious about the
small objects he could see moving on the ground below. He began to crawl
out on his window ledge, thinking he would lower himself down by his
hands and have a look. Fortunately, the hospital staff prevented him from
trying this. He was on the fourth floor, and those small moving things were
cars! Even though S. B. could now see, he was not able to perceive depth.
~ Ourvisual ability to sense and interpret the world around us is an area
of Interest to experimental psychologists. And within this lies the central
?Tltslitm of whether S.“d] abilities are inborn or learned. As you will recall
};:":.;]bi: ]E:c-;:n::ucle 'll"ulrrluhlull addre:ssecl this issu_e in his report of the
distances Kg;*n e h ‘if ;lndb-ﬂ-lty (o perceive the true size of objects at great
life had been ﬁig?fntdin[d:rlt::iilsltlzgtl{:‘ F;;“;E:ﬂ“e deﬁth' e bm‘ Dectm
.sfqr,‘r’ Lo develnp the capacity for t-i;e visu !nnlz- i tl:m €Xperiences neces-
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Some studies claim that the researchers

ompletely as they should and
endently evaluated.

are not I‘]ll]“‘\hi.'llH their data as
y therefore, their findings cannot be
. These same critics also claim that there are many
porting on case studies demonstrating strong environmental in-
on ins that Bouchard and Lvkken fail to "-“,,\-'”h... Finally. as
DNA analysis becomes increasingly accurate,

1 ™ Y
ICTILC S 1 LYY

: Tk : researchers who question
| and Lvkken’s findinos are & : s :

_ ke ”. § Iindings are suggesting that DNA testing needs to
sed to test the validity of the twin findings.

RECENT APPLICATIONS

99 book chapter, Bouchard reviews all of the nature-nurture evi-
> from the Minnesota twin registries (Bouchard, 1999), He concludes
overall, 40% of the variability in personality and 50% of variation in

Iligence appears to be genetically based. In this book, he also reiterates

1€ T

wosition discussed above that your genes drive your selection of envi-
iments and your selection or avoidance of specific personality-molding
environments and behaviors.

Research at the Minnesota twin centers continues to be very active.

I'he most current updates on their findings may be found on their Web site
at http://www.psych.umn.edu/psylabs/. Some fascinating new research is
examining very complex human characteristics and behaviors that few
would have even guessed to be genetically driven, such as love, divorce, and
even death (see http://www.psych.umn.edu/psylabs/mtfs/special.htm
2000). They have studied people’s selection of a mate to see if “falling in
love” with Mr. or Ms. Right is genetically predisposed. It turns out that it is
not! However, believe it or not, the researchers did find a genetic link to di-
vorce. If one member of a pair of identical twins was divorced, the chance
that the other would also divorce was found to be 45%. This was signifi-
cantly higher than the 90% rate of divorce in Minnesota overall.

Finally, even death appears to be genetically influenced. Researchers
at the Minnesota twin labs found that identical twins are quite likely to die
at the same age (even if reared apart) while fraternal twins tend to die at
different ages.

Arvey, R., Bouchard, T., Segal, N., & Abraham, L. (1989). Job satisfaction: Environmental

and genetic components. Journal of Applied Psychology, 74(2), 187-195.

Arvev, R.. McCall, B., Bouchard, T., & Taubman, P. (1994). Genetic influences on job satis-

faction and work value. Personality and Individual Differences, 17(1), 21-38.

Billings, P., Beckwith, J., & Alper, ]J. (1992). The genetic analysis of human behavior: A new

era® Social Science and Medicine, 35(3), 227-238. .
Bouchard, T. (1994). Genes, environment and personality. Science, 264(5166), 1700-1702,
Bouchard. T. (1999). Genes, environment, and personality. In S. Ceci et al. (Eds.), The

nature- nurture debate: The essential readings, pp. 97-103. Malden, MA: Blackwell.
DiLalla, D., Gottesman, 1., Carey, G., & Bouchard, T. (1996). Heritability of MMPI person-

ality indicators of psychopathology in twins reared apart. Journal of Abnormal Psychol-
oy, J105(4), 491-500.

http:/ -‘-.nmv.pwrh.un'ln_calu "]Jn\lilhs {2000)
http:/ /www.psych.umn.edu/psylabs/mtfs/special.htm (2000)
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CRITICISMS AND RELATED RESEARCH |
As you might imagine, a great deal of related studies have been carried ou

using the database of twins developed by Bouchard and Lykken. In general,
the findings continue to indicate that many human personality characteris-
tics and behaviors, are strongly influenced by genes. Many attributes that

have been seen as stemming largely or completely from environmental

sources are being reevaluated as twin studies reveal that heredity con-
gnificantly larger pro‘-'

tributes either the majority of the variation or a si
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1Q test score has increase

d in recent years. The prese indings
I_Elt]{il'l'l".' llii”“l ; I”l.\(nl i”l H.I

d i |
: efine or limit what might be conceivably achieved in
an optimal environment. (p. 227) j

Basically, what he is saying is that while 70% of the variation in IQ is

due to naturally occurring genetic variation, 30% of the variation re-

mains -‘uh]mt to increases or decreases due to environmental influ-
ences. These influences include many that are well-known, such as
education, family setting, toxic substances, and socio-economic status.
['he basic underlying =1"‘*“"lpfmn in Bouchard and Lykken’s research is
that human characteristics are determined by some combination of ge-
netic and environmental influences. So, when the environment exerts
less influence, differences must be attributed more to genes. The con-
verse is also true: as environmental forces create a stronger influence
on differences in a particular characteristic, genetic influences will be
weaker. For example, most children in the United States have the op-
portunity to learn to ride a bicycle. This implies that the environment’s
effect on bicycle-riding is somewhat similar for all children, so differ-
ences in riding ability will be more affected by genetic forces. On the
other hand, variation in, say, food preferences in the United States are
more likely to be explained by environmental factors because food and
taste experiences in childhood and throughout life are very diverse
and will, therefore, leave less room for genetic forces to function.
Here's the interesting part of the researchers’ point: They maintain
that personality is more like bicycle-riding than food preferences.

The authors are saying, in essence, that family environments exert
less influence over who the kids grow up to be than do the genes they
inherit from birth. Understandably, most parents do not want to hear
or believe this. They are working hard to be good parents and to raise
their children to be happy individuals and good citizens. The only
parents who might take some comfort from these findings are those
who are nearing their wit's end with out-of-control or incorrigible
sons or daughters and would appreciate being able to take less of the
blame! However, Bouchard and Lykken are quick to point out that
genes are not necessarily destiny and devoted parents can still influ-
ence their children in positive ways, even if they are only working on a
small percentage of the total variation.

The most intriguing implication that Bouchard and Lykken suggest is
that it’s not the environment influencing people’s characteristics, but
vice versa. That is, people’s genetic tendencies actually mold their en-
vironments! Here's an example of the idea behind this theory: The
fact that some people are more affectionate than others is usually
seen as evidence that some parents were more affectionate with their
children than were other parents. In other words, affectionate kids
come from affectionate environments. When this kind of assumption
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carried out individually so that th

s e . ere was no possibilit i

might inadvertently influence the answers and '"'?Eponses gf :::t ?}?:r twin
As you mi i i o .

ot .':::riﬂj;l 'll_lglzt;nm&g}ne, the hours of testing created a huge database of

informe ) ost important and surprising results will be discussed

here.

RESULTS

Table .l summarizes tht.f similarities for some of the characteristics mea-
sured in the monozygotic twins reared apart (MZA) and includes the same
data for monozygotic twins reared together (MZT). The degree of similar-
ity is expressed in the table as correlations or “R” values. The larger the cor-
relation, the greater the similarity. The logic here is that if environment is
responsible for individual differences, the MZT twins who shared the same
environment as they grew up, should be significantly more similar than the
MZA twins. As you can see, this is not what the researchers found.

The last column in Table 1 expresses the difference in similarity by di-
viding the MZA correlation on each characteristic by the MZT correlation.
If both correlations were the same the result would be 1.00; if they were en-
tirely dissimilar, the result could be as slow as 0.00. Examining column 4 in
the table carefully, you'll find that the correlations for characteristics were
remarkably similar, that is, close to 1.00, and no lower than .700 for MZA

and MZT twin pairs.

elations (R) of Selected Characteristics for Identical
d 1dentical Twins Reared Together (MZT)*

SIMILARITY
R(MZA) R(MZT) RMZA)+RMZD™

Table 1 Comparison of Corr
Twins Reared Apart (MZA) an

CHARACTERISTIC

Physiological = — -
Brain wave activity .80 81 987
Blood pressure .64 70 - 914
Heart rate .49 .54 007

Intelligence — 2 =3
WAIS 1Q .69 .88 784
Raven intelligence test .78 .76 1.03

Personality = = atrg .
Multidimensional personality questionnaire (MPQ) ig 49 o LU

California personality inventory

Psychological interests
Strong Campbell interest inventory
Minnesota occupational interest scale

Social attitudes

Religiosity
Nonreligious social attitudes

+ Adapted from Table 4, p. 226.
* 1,00 would imply that MZA twin pairs were fou
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Biology and Human Behavior 19

You would find it much more difficult to recognize biological influences
and say, “I became a writer because my DNA contains a gene that has been
mpTL‘S"“d in me that predisposes me to write well.” You can't see, touch, or
remember the influence of your genes and you don’t even know where in
our body they might be located!

Finally, many people are uncomfortable with the idea that they mi
be the product of their genes rather than the choices they have made in th
lives. Such ideas smack of determinism and a lack of “free will.” Most people
have a strong dislike for any theory that might in some way limit their con-
scious ability to determine the outcomes in their lives. Consequently, genetic
causes of behavior and personality tend to be avoided or rejected. In reality,

nfluences interact with experience to mold a complete human, and
he question as it

ght

eir

genetic 1
the only question is, which is more dominant? Or to phrase t

frequently appears in the media: “Is it nature or nurture?’

This article by Thomas Bouchard, David Lykken, and their associates
at the University of Minnesota in Minneapolis, is a review of research began
in 1979 to examine the question of how much influence your genes have in
determining your personal psychological qualities. This research grew out
of a need for a scientific method to separate genetic influences (nature)
from environmental forces (nurture) on people’s behavior and personality.
This is no simple task when you consider that nearly every one of you, as-
suming you were not adopted, grew and developed under the direct envi-
ronmental influence of your genetic donors (your parents). You might, for
example, have the same sense of humor as your father (no offense!) be-
cause you learned it from him (nurture) or because you inherited his
“sense-of-humor” gene (nature). It appears that there is no systematic way
to tease those two influences apart, right?

Well, Bouchard and Lykken would say “wrong.” They have found a way
to determine with a reasonable degree of confidence which psychological
characteristics appear to be determined primarily by genetic factors and

which are molded more by your environment.

THEORETICAL PROPOSITIONS
It's simple really. All you have to do is take two humans who have exactly

the same genes, separate them at birth, and raise them in significantly dif-

ferent environments. Then, you can assume that those behavioral and per-
sonality characteristics they have in common as adults must be genetic. But
how on earth can researchers possibly find pairs of identical people (don’t say
“cloning;” we’re not there yet!)? And even if they could, it would be unethi-
cal to force them into diverse environments, wouldn’t it? Well, as you've al-
ready guessed, the researchers didn’t have to do that. Society hadalsm
done it for them. Identical twins have virtually the same genetic strus -
They are called monozygotic twins because they start as one
called a zygote, and then split into two identical embryos.

are the result of two separate eggs fertilized by two !

)

i
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the caregiver 1s stressful and unsatisfying, the hormones created in the in-

pt’'s nervouS aySEIEE At the abnormal development of specific struc

Jotional circuits in the cortex. According to Shore, this
onmental factors

fa
tures and en
a] brain development, triggered by negative envir

during infancy, creates an enduring increased susceptibility to yvarious psy-
c]mlngicn! disorders later in life (p. 59). Post echos Schore’s findings and
a step further to suggest that stress and early episodes of psychn]ogical
ers such as depression or bipolar mental illness may actually leave
residues in the central nervous system (CNS) in relation to
patterning, severity, and recurrence” (p. 273). In other words, Post
and his colleagues are saying that an inherited tendency toward mental ill-
hess may create early abnormal psychological episodes, that, in turn, cause
;;hj.-.s-imf changes in the nervous system, leading to ongoing mental illness
later in and throughout life. Based on these findings, Post suggests that
early interventions may be more important than previousiw; thought in pre-

venting mental illnesses in adulthood.

abnorm

oOEeSs
o

disord
"hi:_wiwmicul. i

their

erience and training. In

(1976). Cerebral effects of differential exp
rning and memory.

Bennett, E. L.
E. L. Bennett (Eds.), Neural mechanisms of lea

M. R. Rosenzweig &
Cambridge, MA: MIT Press.
ersation with Marian Diamond.

anmn.]. (1984). A love affair with the brain: A PT conv
Today, 11, 62-75. (1992). Environmental enrichment: The influences of re-

Psychology
stricted daily exposure and subsequent exposure to uncontrollable stress. Physiology
and Behavior, 51, 309-318.
Post, R., Weiss, S., Leverich, G., George, M., Frye, M., & Ketter, T. (1996). Developmental
eutic interven-

psychobiology of cyclic affective illness: Implications for early therap

tion. Development and Psychapa:hoiﬂgy, 8(1), 273-305.
Schore, A. (1996). The experience-dependent maturation of a regulatory system in the or-

bital prefrontal cortex and the origin of developmental psychopathology. Develop-
ment and Psychopathology, 8(1), 59-87.

ARE YOU A “NATURAL?"
Bouchard, T., Lykken, D., McGue, M., Segal, N., & Tellegen, A. (1990).

Sources of human psychological differences: The Minnesota study of
twins reared apart. Science, 250, 223-229.

This study represents a relatively recent and on-going fundamental change

in how many psychologists view human behavior in its broadest sense. You

can relate to this change in a personal way by first taking a moment to an-
swer in your mind the following question: “Who are you?” This may feel like
a huge and complex question, but you don’t have to delve too deeply or
wander too far into philosophical or metaphysical territory. Just think for a
moment about some of your individual characteristics: your “pe
traits.” Are you high strung or “laid back?” Are you shy or out
you adventurous or do you seek out comfort and safety? A
along with or do you tend toward the disagreeable? A
mistic or more pessimistic about the outcome of £
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RELATED RESEARCH AND RECENT APPLICATIONS ,
This work by Rosenzweig, Bennett, and Diamond served as a catalyst or
continued research in this area. Over the more than 25 years since the pub-
lication of their article, these scientists and many others have continued to
confirm, refine, and expand their findings.

For example, it has been found that learning itself is enhanced by en-
riched environmental experiences and that even the brains of adult animals
raised in impoverished conditions can improve when placed in an enriched
environment (see Bennett, 1976, for a complete review). _
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: H[_‘I {_-”,“[_.mu o dl”“”_"”'iﬂl handling was a valid one in that the en-
riched rats were I1;1m1hﬂ twice each day when they were removed from the
cage as the toys were being changed, while the -Hnlﬂ(l-\'('l'iﬁhf_‘fl rats were not
handled. It was ]‘:usmhhf__ therefore, that the handling might have caused the
.-t-mhs .'mn.l not the enriched environment. To respond to this potential con-
founding factor, the researchers handled one group of rats every day and did
not handle “””',‘“‘"_?%_"_“-‘“P of their litter mates (all were raised in the same
en\ imnm:-m].l No differences in the brains of these two groups were found.
Additionally, in their later studies, both the enriched '.!.Ilt’ll impoverished rats
were handled equally and, still, the same pattern of results was found.

\s for the criticisms relating to stress, the argument was that the iso-
Jation experienced by the impoverished rats was stressful and this was the
reason for their less developed brains. Rosenzweig et al. cited other re-
search that had exposed rats to a daily routine of stress (cage rotation or
mild electric shock) and had found no evidence of changes in brain devel-
opment due to stress alone.

One of the problems of any research carried out in a laboratory is that
it is necessarily artificial. Rosenzweig and his colleagues were curious
about how various levels of stimulation might affect the brain development
of animals in their natural environments. They pointed out that laboratory
rats and mice often have been raised in artificial environments for as many
as 100 generations and bear little resemblance genetically to rats in the
wild. To explore this intriguing possibility, they began studying wild deer
mice. After the mice were trapped, they were randomly placed in either
natural outdoor conditions or the enriched laboratory cages. After 4 weeks,
the outdoor mice showed greater brain development than did those in the
enriched laboratory environment. “This indicates that even the enriched
laboratory environment is indeed impoverished in comparison with a nat-
ural environment” (p. 27).

Finally, the most important criticism of any research involving animal
subjects is the question of its relationship, if any, to humans. There is no
doubt that this line of research could never be performed on humans, but it
is nevertheless the responsibility of the researchers to address this issue,
and these scientists did so.

The authors explained that it is difficult to generalize from the find-
ings of one set of rats to another set of rats, and consequently much more
difficult to try to apply rat findings to monkeys or humans. And, although
they report similar findings with several species of rodents, they admit that
more research would be necessary before any assumptions could be made
responsibly about the effects of experience on the human brain. They pro-
posed, however, that the value of this kind of research on animals is that “it

allows us to test concepts and techniques, some of which may later prove
useful in research with human subjects.”

Several pﬂlenlial benefits of this research were suggested by the authors
i their article. One possible application was in the study of memory.
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DISCUSSION AND CRITICISMS
After nearly 10 years of research, Rosenzweig, Bennett, and Diamond were
willing to state with confidence, “There can now be no doubt that many as-
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3. The enriched environment was virtually a rat's Disneyland (no offense
. & F Ll wa - -'. : g :
intended to Mickey!). Six to eight rats lived in a “large cage furnished
with a variety of objects with which they could play. A new set of play-

things, drawn out of a pool of 25 objects, was placed in the cage every
day” (p. 22).

The rats were allowed to live in these different environments for vari-
Al1S [H-rin(].\- of time, ranging from 4 to 10 weeks. Following this differential
rreatment period, the experimental rodents were humanely sacrificed so
that autopsies could be carried out on their brains to determine if any dif-
ferences had developed. In order to be sure that no experimenter bias
would occur, the examinations were done in random order by code number
so that the person doing the autopsy would not know in which condition the
rat was raised. The researchers’ primary focus was on the differences in the
brains of the enriched rats versus the impoverished rats.

The rats’ brains were dissected and the various sections were mea-
sured, weighed, and analyzed to determine amount of cell growth and levels
of neurotransmitter activity. In this latter measurement, there was one
brain enzyme of particular interest called acetylcholinesterase. This chemical
is important because it allows for faster and more efficient transmission of
impulses among brain cells.

Did Rosenzweig and his associates find differences in the brains of rats
raised in enriched versus impoverished environments? Here are their results.

RESULTS

Results indicated that the brains of the enriched rats were different from
the impoverished rats in many ways. The cerebral cortex of the enriched
rats was significantly heavier and thicker. The cortex is the part of the brain
that responds to experience and is responsible for movement, memory,
learning, and all sensory input (vision, hearing, touch, taste, smell). Also,
greater activity of the nervous system enzyme acetylcholinesterase, men-
tioned previously, was found in the brain tissue of the rats with the en-
riched experience.

While there were no significant differences found between the two
groups of rats in the number of brain cells (called neurons), the enriched
environment produced larger neurons. Related to this was the finding that
the ratio of RNA to DNA, the two most important brain chemicals for cell
growth, was greater for the enriched rats. This implied that there had been
a higher level of chemical activity in the enriched rats’ brains.

Rosenzweig and his colleagues stated that “although the brain differ-
ences induced by environment are not large, we are confident that they are
genuine. When the experiments are replicated, the same pattern of differ-
ences is found repeatedly. . . . The most consistent effect of experience on
the brain that we found was the ratio of the weight of the cortex to the
weight of the rest of the brain: the sub-cortex. It appears that the cortex




12 Biology and Human Behavior

was the belief that animals .raised in
demonstrate differences in brajy
animals reared in plain or dul]
d in this article, 12 sets
were studied.

Implicit in Rosenzwelg s I‘I_‘.‘-?"..".LILT'::
3 = o ~ r1
highly stimulating environments w s
l is yared wi
growth and chemistry when comparec

' s periments reporte
circumstances. In each of the experiments rej

of three male rats, each set from the same litte

METHOD
Three male rats were chosen from each litter. Thf}' w.ere then randomly as.
signed to one of three conditions. One rat remained in the Iabﬂra.tor}? cage
with the rest of the colony; another was assigned to what Rosenzweig t.ermed
the “enriched” environment cage; and the third was assigned to the “impoy-
erished” cage. Remember that there were 12 rats in each of these condj
tions for each of the 16 experiments.

The three different environments (Figure 1) were described as follows:

1. The standard laboratory colony cage contained several rats in an ade-
quate space with food and water always available.

2. The impoverished environment was a slightly smaller cage isolated in
A separate room in which the rat was placed alone with adequate food
and water,
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The question of whe
in the brain has been a topic of conjecture
and scientists for centurijes In 1?3.5, Mal
ied pairs of dogs from the same litter and
batches of eggs. For each pair, he would trai;
long period of time while the other would be
trained. He discovered later, in autopsies of

the trained animals appeared more complex,

and fissures. However, this line of research was, for unknown reasons, dis-

continued. In the late nineteenth century, th

circumference of the human head with the amount of learning a person had

experienced. While some early findings claimed such a relationship, later re-

search determined that this was not a valid measure of brain development.
By the 1960s, new technologies had been developed that gave scien-

tists the ability to measure brain changes w

magnification techniques and assessment of levels of various brain enzymes

and neurotransmitter chemicals. Mark Rose

ward Bennett and Marian Diamond, at the University of California at
Berkeley, incorporated those technologies in an ambitious series of 16 ex-

periments over a period of 10 years to try to

of experience on the brain. Their findings were reported in the article dis-

cussed in this chapter. For reasons that will

use humans in their studies, but rather, as in many classic psychological ex-

periments, their subjects were rats.

THEORETICAL PROPOSITIONS

Since psychologists are ultimately interested
nonhuman subjects must be justified. In the

cal foundation concerned why rats had been chosen as subjects. The au-
thors explained that for several reasons, it is more convenient to use rodents
than to use higher mammals such as carnivores or primates. The part of the

brain that is the main focus of this research

and complex as it is in higher animals. Therefore, it can be examined and
measured more easily. In addition, rats are small and inexpensive, which is
an important consideration in the world of research laboratories (usually
underfunded and lacking in space). Rats bear large litters, and this allows

for members from the same litters to be assi
conditions. Finally, the authors point out,

have been produced, and this allows researchers to include the effects Of..-gg‘-,-

netics in their studies if desired,
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developed iI]I(}_I'Elt']'-i'()r you to improve certain skills, Jarre Levy, a psychobiol-
ogist i the { niversity ot Chicago, has been in the l'dr{-l'rf;n; {'n""%c‘ic';lli i.c;tq who
SrctiyIiig & mg.p{..l the notion that we have two separately Iunm%n.nim-’,Ih‘"'ﬂi”-‘i-
She claims that itis precisely because each hemisphere has separate functions

G : o

a2 T %"] _'"“c - III:lEt'gl'nlu_m. your brain is able to perform in
nd ways [|171| are greater than and different from the abilities of either side alone.

cals K _ "f\ hen i read a story, for example, your right hemisphere is special-

ight izing in emotional content (humor, pathos), picturing visual descriptions,

Ces keeping track of the story structure as a whole, and appreciating artistic

writing style (such as the use of metaphors). While all this is happening,
your left hemisphere is understanding the written words, deriving meaning
from the complex 1'1r|;1tiun.i;hip3 among words and sentences, and translat-
ing words into their phonetic sounds so that they can be understood as lan-
guage. The reason you are able to read, Ll]ldt?:[’ﬁt;ll](!.. and appreciate a story
is that your brain functions as a single, integrated structure (Levy, 1985).
In fact, Levy explains that there is no human activity that uses only
one side of the brain. “The popular myths are interpretations and wishes,
not the observations of scientists. Normal people have not half a brain, nor
two brains, but one gloriously differentiated brain, with each hemisphere
contributing its specialized abilities” (Levy, 1985, p. 44).

and

two
cad
Cits

RECENT APPLICATIONS
The continuing influence of Sperry’s and Gazzaniga’s split-brain research
echoes the quote from Levy. A review of recent medical and psychological lit-
erature reveals numerous articles in various fields referring to the early work
and methodology of Roger Sperry as well as to more recent findings by Gaz-
zaniga and his associates. For example, a study from 1998 conducted in
France (Hommet & Billard, 1998) has questioned the very foundations of
which Sperry’s and Gazzaniga's studies, namely that severing the corpus cal-
losum actually divides the hemispheres of the brain. The French study found
that children who were born without a corpus callosum (a rare brain malfor-
mation) demonstrated that information was being transmitted between their
brain hemispheres. The researchers concluded that significant connections
other than the corpus callosum must exist in these children. Whether such
subcortical connections are present in split-brain individuals is as yet unclear.
Later that same year, a study was published by a team of neuropsycholo-
gists that included Gazzaniga, from several prestigious research institutions
in the United States (University of Texas, Stanford, Yale, and Dartmouth)

0 og O Lo L -
— .Ei =] E [V ,? ’FFU (3
i e R R L LI s = 0 B T T

y demonstrated that split brain patients may routinely perceive the world dif-
}; ferently from the rest of us (Parsons, Gabrieli, Phelps, & Gazzaniga, 1998).
The researchers found that when subjects were asked to identify whether

v

drawings presented to only one brain hemisphere were drawn by right- or
left-handed people, the split-brain patients were only able to do so correctly
when the handedness of the artist was the opposite of the hemisphere to which
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solving problems involving spatial relationships, symbolic reasoning, and
artistic activities. : T
Our increased knowledge of the specialized functioning of the gy
hemispheres of the brain allows us to better treat victims of stroke or h ead
injury. By knowing the location of the damage, we can predict what deficitg
are likely to exist as the patient recovers. Through this knowledge,
priate relearning and rehabilitation strategies can be employed to help pa:
tients recover as fully and quickly as possible.
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the right hemisphere excel? Sperry and Gazzani
that visualtasks invelvifig Spasl seliti na e
with greater prnf'icir_nr}, by the left b

all right-handed). As can be seen in
drawings (using the pencil behind th
with the left hand.

e I'“WI”}? _'h‘f;rn?sﬁarch?rs wanted to explore emotional reactions of split-
brain pd.T.l‘t'[I[h. hlltt performmg visual experiments, Sperry and Gazzaniga
suddenly flashed a picture of a nude woman to either the left or right hemi-

-“Ph*'f"- In one Instance, when this picture was shown to the left hemisphere
of a female patient:

ga found in this early work
Ps and shapes were performed
and (even though these patients were
Figure 2, copying three-dimensional
€ screen) was much more successful

She laughed and verbally identified the picture of a nude. When it was later
presented to the right hemisiphcre, she said . . . she saw nothing, but almost
immediately a sly smile spread over her face and she began to chuckle. Asked
what she was Iaughing at, she said: “I don’t know . . _'nmhing .. . oh—that
funny machine.” Althnugh the right hemisphere could not describe what it
had seen, the sight nevertheless elicited an emotional response like the one
evoked in the left hemisphere. (p. 29)

DISCUSSION

The overall conclusion drawn from the research reported in this article was
that there are two different brains within each person’s cranium, each with
complex abilities. Gazzaniga notes the possibility that if our brain is really
two brains, then perhaps we have the potential to process twice as much

EXAMPLE RIGHT HAND'

FIGURE2 Drawings
- made by split-brain
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their left hand and touch a seleczlim.l Dfi:hj Cte
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ell. Gazzaniga re : 2 |
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the screen that did not include a cigarette, and select an ob.
losely related to the item pictured—in this case an agh,

der the screen with

they

objects
shown
objects behind
ject that was most €

trav. He went on to explain: |

. I(-[)ddh- enough, however, even ;_1([{‘:‘_ their correct re:;pr:l:;slfl,eatgdn:nl;ge th
were holding the ashtray in their left hand, they wr.-ge_}:l ble tojiuaeng t]:;r de-
scribe the object or the picture cJ:f the cigarette. (‘;lken %-,d e i
sphere was completely divorced, in perception an nowledge, from the

right. (p. 26)

Other tests were conducted to shed additional light on the. langl.lage-pro-
cessing abilities of the right hemisphere. One very famous, ingenious, and
revealing use of the visual apparatus came when the word HEART was pro-
Jected to the patients so that HE was sent to the right visual field and ART
was sent to the left. Now, keeping in mind (your connected mind) the func-
tions of the two hemispheres, what do you think the patients verbally re-
ported seeing? If you said ART, you were correct. However, and here is the
revealing part, when the subjects were presented with two cards with the
words HE and ART printed on them and asked to point with the left hand
to the word they had seen, they all pointed to HE! This demonstrated that
the right hemisphere is able to comprehend language, although it does so
in a different way from the left: in a nonverbal way.
The audi[c_nry tests conducted with the patients produced similar re-
;ults}.f‘;\"hen patients were asked to reach with their left hand into a grab
ag hidden from view and pull out certain specific objects (a watch, a mar-

ble, a comb, a coin) they had no trouble Thi
: ’ - This demonstrated th :
hemisphere was comprehending language. It ed that the right

a related aspect of an jtem with the same

arrange the

. M correctly into
this task, the subjects

Clearly, the lefy hemisp
(in some left-handeqd P
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Biology and Human Behavior 5
Visual Abilities

One of the first tests involved a board
a patient sat in front of this board and

lights, the bulbs would flash across both the right and left visual fields.
However, when the patients were asked to explain what they saw, they said
that only the lights on the right side of the board had flashed. Next when
the researchers flashed only the lights on the left side of the visual field,
the patients claimed to have seen nothing. A logical conclusion from these
findings was that the right side of the brain is blind. Then an amazing
thing happened. The lights were flashed again, only this time the patients
were asked to point to the lights that had flashed. Although they had said
they only saw the lights on the right, they pointed to all the lights in both vi-
sual fields. Using this method of pointing, it was found that both halves of
the brain had seen the lights and were equally skilled in visual perception.
The important point here is that when the patients failed to say that they
had seen all the lights, it was not because they didn’t see them, but because
the center for speech is located in the brain’s left hemisphere. In other
words, in order for you to say you saw something, the object has to have
been seen by the left side of your brain.

Tactile Abilities

You can try this test yourself. Put your hands behind your back. Then have
someone place familiar objects (a spoon, a pen, a book, a watch) in either
your right or your left hand and see if you can identify the object. You would
not find this task to be very difficult, would you? This is basically what Sperry
and Gazzaniga did with the split-brain patients. When an object was placed
in the right hand in such a way that the patient could not see or hear it, mes-
sages about the object would travel to the left hemisphere and the patient was
able to name the object and describe it and its uses. Then, when the same ob-
Jects were placed in the left hand (connected to the right hemisphere), the
patients could not name them or describe them in any way. But did the pa-
tients know what the object was? In order for the researchers to find out, the
subjects were asked to match the object in their left hand (without seeing it,
remember) to a group of various objects presented to them. This they could
do as easily as you or I. Again, this places verbal ability in the left hemisphere
of the brain. Keep in mind that the reason you are able to name unseen ob-
jects in your left hand is that the information from the right side of your
brain is transmitted via the corpus callosum to the left side, where ybur cen-

>

ter for language says “that’s a spoon!” “H sraney e
PR i i SRR

with a horizontal row of lights. When
stared at a point in the middle of the

Visual Plus Tactile Tests "
Combining these two types of tests provided support
and also offered additional interesting results. If
ture of an object to the right hemisphere only, th
or describe it. In fact, there might be no verb
nial that anything had been presented. But if t
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ject could be sear
see Figure 1). ‘
bilities was somewhat more tricky. W

brain and the same ob f
ious objects behind the .‘-ulf'll'l‘.'f'-l‘lt |

Finally, testing auditory a
sound enters either of your v:lu* sat]
L. Therefore, it is not possible to limit ry . one
- 'nwa“-f:::in. split-brain patients, However, it 1S possible to limit the o
:-jf:r:i:‘::_ﬁnstl\:ii inp-uit to one hl'ili!"l hemisphere. ‘l {{11“{: is h{)“'t:[hls was. doggl
Imagine that several common objects (a SPG?IL a an: a ‘mar e)/are Placgﬁ
into a cloth bag, and you are then asked to find certain items by touc‘}_]' You
would probably have no trouble doing so. If you pluceryour Ieft. hand in the
bag, it is being controlled by the right side of your brain, and vice versa. Dg
you think either side of your brain could do this task alone? As you will see
in a moment, both halves of the brain are not equally capable of perform-
ing this task. What if you are not asked for specific objects, but are simply
requested to reach into the bag and identify objects by touch? Again, this
Eou‘ld not be difficult for you, but it would be quite difficult for a split-
rain patient.

: :C}aza_:.aniga combined all of these testing techniques to reveal some fas-
cinating findings about how the brain functions.

RESULTS

Firs:t of all, it should be noted that follow
patients’ intelligence level, personality,
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But can scientists divide the brains of humans? This sounds like psy-
chology a la Dr. Frankenstein! Obviously, research ethics would never allow
<uch drastic methods simply for the purpose of studying the specialized
abilities of the brain’s two hemispheres. However, in the late 1950s, the
field of medicine provided psychologists with a golden opportunity. In
some people with very rare and very extreme cases of uncontrollable
epilepsy, seizures could be virtually eliminated by surgically severing the
corpus callosum. This operation was (and is) extremely successful, as a last
resort, for those patients who cannot be helped by any other means. When
this article was written in 1966, there had been 10 such operations, and
four of the patients had consented to participate in examination 'dﬂl:l_ test-
ing by Sperry and Gazzaniga to determine how their perceptual and intel-
lectual skills were affected as a result of this surgical treatment.

THEORETICAL PROPOSITIONS

The researchers wanted to explore the extent to which the two halves of the
human brain are able to function independently, and whether they have
separate and unique abilities. If the information 1rax-'efling between lhi_e two
halves of your brain is interrupted, would the right side of your body sud-
denly be unable to coordinate with the left? If language is controlled by the
left side of the brain, how would your ability to speak and understand worfi.s
be affected by this surgery? Would thinking and reasoning processes exist
in both halves separately? If the brain is really two separate bram.s, would a
person be capable of functioning normaH}f when Lhesie two pralns are 11110
longer able to communicate? Since we receive sensory input from bEt]‘: t F
right and the left, how would the senses of vision, hearing, and touch be a ;
fected? Sperry and Gazzaniga woulc.l attempt to answer these and many
other questions in their studies of split-brain individuals.

METHOD .
There were three different types of tests de»'ffl(1ped to explore a wide range
of mental (cognitive) capabilities of the patients. One was .dcmgned to c;
amine visual abilities. A technique was devlsed‘so that a picture .nf an o '
ject, a word, or parts of words could be transmlt.l_ed onl:y to the visual area
(called a “field”) in either the right- or left-brain hemlsphere: and not to
both. It should be noted that, normally, both of your eyes send mformatmn
to both sides of your brain. However, with exact place‘m_ent c:f items or
words in front of you, and with your eyes fierl on a specific Pomt, images
can be fed to only the right or the left visual field of your brain. . ;
Another testing situation was designed fo-r tactile (touch) stimulation.
Here an object, a block letter, or even a word in blo:ck letters, could b(;e felt
but not seen. The apparatus consisted of a screen “tlth a spaFe under it for
the subject to reach through and touch the items without 1_3emg able to see
them. The visual and the tactile devices could be used mmultam:uual_e?_:m-
that, for example, a picture of a pen could be projected to one side of th
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BIOLOGY AND
HUMAN BEHAVIOR

#

Nem-ly all general psychology texts begin with chapters relating to the
biology of human behavior. This is not simply due to convention, but
rather it is because biological processes form the basis of all behavior.
Each of the other subfields of psychology rests on this biological founda-
tion. The branch of psychological research that studies these processes is
called physiological or biological psychology, and focuses on the interaction of
your brain and nervous system, the processes of receiving stimulation and
information from the environment through your senses, and the ways in
which your brain organizes all this information to create your perceptions
of the world.

The studies chosen to represent this basic component of psychological
research include a wide range of research and are among the most influen-
tial and most often cited. The first study discusses a famous research pro-
gram on right-brain/left-brain specialization that shaped much of our
present knowledge of how the brain functions. Next is a study that sur-
prised the scientific community by demonstrating how a stimulating “child-
hood” might produce a more highly developed brain. The third study is
new to the fourth edition and represents a fundamental change in the
thinking of many psychologists about the basic causes of human behavior,
personality, and social interaction: namely, a new appreciation for the sig-
nificance of your genes. Fourth is the invention of the famous “visual cliff”
method of studying infants’ abilities to perceive depth. All these studies,
the latter two in particular, also address an issue that underlies and con-
nects nearly all areas of psychology and provides for an ongoing and fasci-
nating debate: the pnature-nurture CONtroversy.

ONE BRAIN OR TWO?
Gazzaniga, M. S. (1967). The split brain in man. Scientific American, 217,
24-29. -

You are probably aware that the two halves of your brain are
and that they perform different functions. For one thing,
your brain is responsible for movement in the right side of
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