P4 15 g H ( CIP) Bl

SRR B 40 THUFSE : 55 S . Se30/ () B TE(Hock, R., R.) &, —FEEIAS.
= b ARSHEAL R fiREE, 2010. 1
ISBN 978 -7 — 115 -21784 -4

.- M. OQE--- WM. O-EfE—asE—3 V. ©B84
o AR [ 54 CTP B R 4% 7 (2009) 55 226575 =

Roger R. Hock
Forty Studies That Changed Psychology, Fifth Edition
ISBN 0 - 13 - 114729 -3
Copyright (¢) 2005 by Pearson Education, Inc.
Posts & Telecom Press is authorized by Pearson Education to publish and distribute exclusively this reprint edition. This
edition is authorized for sale in the Peoples Republic of China only (excluding Hong Kong SAR, Macao SAR and Taiwan) .
Unauthorized export of this edition is a violation of the Copyright Act. No part of this publication may be reproduced or
distributed by any means, or stored in a database or retrieval system, without the prior written permission of the publisher.
A5 8 SCRE BB Pearson Education 23 fil F2ACA LIS SRR HRRACA 50 BERRASALBR A 1A A LS SRR BE A
A 1 e 0 140007 PRI KO T B £ 15 M) R o R ZREZALIAAS 151141 DREBE S 1 SURBGL IR A 1
A2 L7 UG 1500 T AN LAATA Jr 2L ) sl A A5 A 15T AR 5893 o
4\' 15 B IS A7 Pearson Education 2% 1] i T bR obi 28 #1 AT BE

OB HEARLT IR . 01 —2008 — 1154
IJMBU'JMJ BT

MO ESH) 40 BIEASK (555 i)

L I [Xe] UA - s

£ WeoxoJr B S
sifTamt x1 Jr 0

o S B el AT e atli i UK A B T 14 0 A
Meghi 100061 1L 7 paf r- 315@ ptpress. com. cn
fHl http://www. plpress. com. ¢n
WS (4% 010 - 84937150 (i i)010 - 84937152
(HVBI %5110 ) 010 - 84931276
[N 8 E (a1 DRI
iﬂ(‘f"- B £

& JiA: 787 x1092 1/16
[gk: 21.5
PH 500 T 200104 1 JIHS 1R 20004011 J1ES 1 KDk
SRR 7 01 -2008 — 1154
ISBN 978 =7 — [15 —21784 -4/
S 39.00 oL
ARPMBENRRBEE, FSFHBFR  ABIG:010 - 84937153




WERFELEANBRIER, B5iT, tEEERTHLERALRS W
¥RRECHEY TACESELEINEEREREE, CEFHALATE Y,
NEBY¥NEERELET A RETREENER , AMANE. BRLH
EALEAR, TERSREABMBREEFCESNER BN OZS,
XA TREBERTNATHELRGENEA, HILEF, RE A —
HHRCESFRES , — S REMEATEL, &, FHEHARA
REHW ., BT

HEBGEERNEFRER I ER LR EARL TR R IV ESH
EHEHRT, FWIM, A KA T ERCESEE AL B H LN K% Ao
KENE REXTBRBRULKTHAAES RNSENSSREK
MM AYE, fEH — AN KB TR, HitR . 282 #3053 AN RE A, UM
RERECEEHFNREAFRRE.

BAXEHFREAENRCEEREM T TEHLEE, WRI H o H M
KWREEESAER  HEBRIEWAEL B EERKENRFRAM. AR
XEHM Y B RENEL L REFERARIRE, B HHM N FE
RETEENEAEA ., EREMX LS R FH FRED 0R M E !

FEREEMABROCESKEAFHY, ARERENCELE
CEHEEVEHEE !

A
RERECEERE
BEBELIRCESREHFERL LM



S MEAT W R R RO R T AP MEAT A R A A B E o L,
Ekman # Friesen # R #M A AN EH R AL WK, ZIEH KWK W
XAk, MEN “REEBEMRYR” ; Holmes Fr Rahe & 1t & 4 MK £ 7%
FPRBEH, FHE - IHETXHENLLBENER, BEX "4,
E Ao B 5 Festinger #u Carlsmith # izt AR 547 4 F —H i34, 8
TR AR KB AW AE, HEN “ABER

(7) Ao B 7 Rotter il th A fnst sk, ME N “Hheg £
FHOMAED? " BemEHHBE L HAKFEER, BAHLTANAE
TN AR, HMEN “FHARLHEA--ERXMEA? " ; Friedman
1 Rosenman Bt & BER A M H K, £ EABABBA, # AN
MEERFOXAA® -FHIAR, BEN “FQOBEEHR"; Triandis,
Bontempo. Villareal. Asai # Lucca % A ¥ X b2 4 4+ X XL fo Mk
EXXMA, RAFREB XA AMNATHER®, BEH “MPA5ERK",

(8) NHEHFEY¥, A T Rosenhan % A LUK AL A & 3T 8 4% A 5 #F
FRAEHTR, RABBBAXEZBELHNRAERTEN S EHE, HE
H &)L, BEETF? "sFreud AEEROEEWNAKE, BFRTANAEE
HEFBFRDARMGE PRI, BEN “RELREGHH” ; Seligman Fu
Maier i SER AR, RIS KA. KSR RITGHTE, HEH “I4/
HIAL” 5 Calhoun AERAMBRAXR T BEFTHANEKLENCEH B,
BEANMEETEAATHHAR, BES “HHERRTHEE.

(9) NERT¥, BT Smith fn Glass XA T F %, H4AS
BETRRATTIRLAR, BREAAEH AT T EWRRSANNEL
FHE, MEH “KHECHESEBTIH"; Wolpe A R AEBBUE R0
BT, BT oMEBAMNSRECE, BB “GHRNRECE",
Rorschach A B B, M MAHCEMEB L, BENY “RFpBETWAER;
Murray R EBEX ME, ERAMBEHKE, UTHREABEL, &
BA “GA%RER! 7,

(10) H& VW E¥, AT LaPiere RARF LB %, ZAAMNEWSE
ERBEAT %, MEN “FAF-";Ah AZA4KETRANEGER, &
AEBRKEIT LB WHAB T HA KRN, HEHX “ARBHE";
Darley fu Latané RA LB EE®H, HHTHL2HRTAN T2 LH M H
REZF, BN “ReMHBEF D2 7 ; Milgram B 1N LR FHE 5,



Preface xix

rights activists take the view that all living things are ordered in value by their
ability to sense pain. In this conceptualization, animals are equal in value to
humans and, therefore, any use of animals by humans is seen as unethical.
This use includes eating a chicken, wearing leather, and owning pets (which,
according to some animal-rights activists, is a form of slavery).

At one end of the spectrum, many people believe that research with ani-
mals is inhumane and unethical, and should be prohibited. However, nearly
all scientists and most Americans believe that the limited and humane use of
animals in scientific research is necessary and beneficial. Many lifesaving
drugs and medical techniques have been developed through the use of animal
experimental subjects. Animals have also often been subjects in psychological
research to study issues such as depression, brain development, overcrowding,
and learning processes. The primary reason animals are used in research is
that to carry out similar research on humans clearly would be unethical. For
example, suppose you wanted to study the effect on brain development and
intelligence of raising infants in an enriched environment with many activities
and toys, versus an impoverished environment with little to do. To assign
human infants to these different conditions would simply not be possible.
However, most people would agree that rats could be studied without major
ethical concerns to reveal findings potentially important to humans (see the
reading in this book on research such as this by Rosenzweig and Bennett).

The American Psychological Association, in addition to its guidelines
on human subjects, has strict rules governing research with animal subjects
designed to ensure humane treatment. These rules require that research ani-
mals receive proper housing, feeding, cleanliness, and health care. All unnec-
essary pain to the animal is prohibited. A portion of the APA’s Guidelines Sfor
the Ethical Conduct in the Care and Use of Animals (2004) reads as follows:

Animals are to be provided with humane care and healthful conditions during

their stay in the facility. . . . Psychologists are encouraged to consider enriching

the environments of their laboratory animals and should keep abreast of litera-

ture on well-being and enrichment for the species with which they work. . . .

When alternative behavioral procedures are available, those that minimize dis-

comfort to the animal should be used. When using aversive conditions, psychol-

ogists should adjust the parameters of stimulation to levels that appear minimal,
though compatible with the aims of the research. Psychologists are encouraged

to test painful stimuli on themselves, whenever reasonable (see / /www.apa
.org/science/anguide.html).

In this book, several studies involve animal subjects. In addition to the
ethical considerations of such research, there are also difficulties in generaliz-
ing from animal findings to humans. These issues are discussed within each
chapter that includes animal research. Edach individual, whether a researcher
or a student of psychology, must make his or her own decisions about animal
research in general and the justifiability of using animal subjects in any spe-
cific instance. If you allow for the idea that animal research is acceptable
under some circumstances, then, for each study involving animals in this book,

you must decide if the value of the study’s findings supports the methods
used.
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What do
you see? £ What do
o : you see?

nothing

B

FIGURE 1 A typical visual testing device for split-brain subjects.

Finally, testing auditory abilities was somewhat more tricky. When
sound enters either of your ears, sensations are sent to both sides of your
brain. Therefore, it is not possible to limit auditory input to only one side of
the brain even in splitbrain patients. However, it is possible to limit the
response to such input to one brain hemisphere. Here is how this was done.
Imagine that several common objects (a spoon, a pen, a marble) are placed
into a cloth bag, and you are then asked, verbally, to find certain items by
touch. You would probably have no trouble doing so. If you place your left
hand in the bag, it is being controlled by the right side of your brain, and
vice versa. Do 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
responding to this auditory task. What if you are not asked for specific ob-
Jjects, but are simply requested to reach into the bag and identify objects by
touch? Again, this would not be difficult for you, but it would be quite diffi-

- cult for a split-brain patient. '

Gazzaniga combined all of these testing techniques to reveal some fasci-

nating findings about how the brain functions.

RESULTS

First of all, you should know that following this radical brain surgery, the pa-
tients’ intelligence level, personality, typical emotional reactions, and so on
were relatively unchanged. They were very happy and relieved that they were
now free of seizures. Gassaniga reported that one patient, while still groggy
from surgery, joked that he had “a splitting headache.” When testing began,
however, these subjects demonstrated many unusual mental abilities.
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Visual Abilities

One of the first tests involved a board with a horizontal row of lights. When a

patient sat in front of this board and stared at a point in the middle of the

lights, the bulbs would flash across both the right and left visual fields. How-

ever, 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 re-

searchers flashed only the lights on the left side of the visual field, the pa-

tients 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 hap-

pened. 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 visual 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. However, when the same
objects 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
patients know what the object was? In order for the researchers to find out,
they asked the subjects 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 1. Again, this places verbal ability in the left hemi-
sphere of the brain. Keep in mind that the reason you are able to name un-
seen objects 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 your
center for language says “that’s a spoon!”

Visual Plus Tactile Tests

Combining these two types of tests provided support for the findings above
and also offered additional interesting results. If subjects were shown a pic-
ture of an object to the right hemisphere only, they were unable to name it or
describe it. In fact, there might be no verbal response at all or even a denial
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that anything had been presented. But if the patients were allowed to reach
under the screen with their left hand and touch a selection of objects, they
were always able to find the one that had been presented visually.

The right hemisphere was found to be able to think about and analyze
objects as well. Gazzaniga reported that when the right hemisphere was
shown a picture of an item such as a cigarette, the subjects could touch 10 ob-
jects behind the screen that did not include a cigarette, and select an object
that was most closely related to the item pictured—in this case an ashtray. He
went on to explain:

Oddly enough, however, even after their correct response, and while they were
holding the ashtray in their left hand, they were unable to name or describe the
object or the picture of the cigarette. Evidently, the left hemisphere was com-
pletely divorced, in perception and knowledge, from the right. (p. 26)

Other tests were conducted to shed additional light on the language-process-
ing abilities of the right hemisphere. One very famous, ingenious, and reveal-
ing use of the visual apparatus came when the word HEART was projected 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 functions of the two
hemispheres, what do you think the patients verbally reported 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 com-
prehend language, although it does so in a different way from the left: in a
nonverbal way.

The auditory tests conducted with the patients produced similar results.
When patients were asked to reach with their left hand into a grab bag hid-
den from view and pull out certain specific objects (a watch, a marble, a
comb, a coin) they had no trouble. This demonstrated that the right hemi-
sphere was comprehending language. It was even possible to describe a re-
lated aspect of an item with the same accurate results. An example given by
Gazzaniga was when the patients were asked to find in a grab bag full of plas-
tic fruit “the fruit monkeys like best,” they retrieved a banana. Or when told
“Sunkist sells a lot of them,” they pulled out an orange. However, if these
same pieces of fruit were placed out of view in the patients’ left hand, they
were unable to say what they were. In other words, when a verbal response
was required, the right hemisphere was unable to speak.

One last example of this amazing difference between the two hemi-
spheres involved plastic block letters on the table behind the screen. When
patients were asked to spell various words by feel with the left hand they had
an easy time doing so. Even if three or four letters that spelled specific words
were placed behind the screen, they were able, left-handed, to arrange them
correctly into words. However, immediately after completing this task, the
subjects could not name the word they had just spelled. Clearly, the left hemi-
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sphere of the brain is superior to the right for speech (in some left-handed
people, this is reversed). But in what skills, if any, does the right hemisphere
excel? Sperry and Gazzaniga found in this early work that visual tasks involv-
ing spatial relationships and shapes were performed with greater proficiency
by the left hand (even though these patients were all right-handed). As can
be seen in Figure 2, copying three-dimensional drawings (using the pencil
behind the screen) was much more successful with the left hand.

Finally, the researchers wanted to explore emotional reactions of split-
brain patients. While performing visual experiments, Sperry and Gazzaniga
suddenly flashed a picture of a nude woman to either the left or right hemi-

sphere. In one instance, when this picture was shown to the left hemisphere
of a female patient:

She laughed and verbally identified the picture of a nude. When it was later pre-
sented to the right hemisphere, she said . . . she saw nothing, but almost imme-
diately a sly smile spread over her face and she began to chuckle. Asked what
she was laughing at, she said: “I don’t know . . . nothing . . . oh—that funny ma-
chine.” Although the right hemisphere could not describe what it had seen, the

EXAMPLE LEFT HAND RIGHT HAND

EE
B kit mp i

. .
N

~N

FIGURE 2 Drawings made by split-brain patients. (Adapted from
“The Split Brain in Man,” by Michael S. Gazzaniga.)
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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 informa-
tion if the two halves are divided. Indeed, there is some research evidence to
suggest that split-brain patients have the ability to perform two cognitive tasks
as fast as a normal person can carry out one.

SIGNIFICANCE OF FINDINGS

These findings and the subsequent research carried out by Sperry and Gaz-
zaniga and others are extremely significant and farreaching. We now know
that the two halves of your brain have many specialized skills and functions.
Your left brain is “better” at speaking, writing, mathematical calculation, and
reading and is the primary center for language. Your right hemisphere, how-
ever, possesses superior capabilities for recognizing faces, solving problems
involving spatial relationships, symbolic reasoning, and artistic activities.

Our increased knowledge of the specialized functioning of the brain al-
lows us to treat victims of stroke or head injury more effectively. By knowing
the location of the damage, we can predict what deficits are likely to exist as
the patient recovers. Through this knowledge, therapists can employ appro-
priate relearning and rehabilitation strategies to help patients recover as fully
and quickly as possible.

Gazzaniga and Sperry, after years of continuous work in this area, con-
cluded that each hemisphere of your brain really is a mind of its own. In a
later study, split-brain patients were tested on much more complex problems.
than have been discussed here. One question asked was, “What profession
would you choose?” A male patient verbally (left hemisphere) responded that
he would choose to be a draftsman, but his left hand (right hemisphere)
spelled by touch in block letters automobile race (Gazzaniga & LeDoux, 1978).
In fact, Gazzaniga has taken this theory a step further. He now maintains that
even in people whose brains are normal and intact, there may not be com-
plete communication between the two hemispheres (Gazzaniga, 1985). For
example, if certain bits of information, such as those forming an emotion,
are not stored in a language format, the left hemisphere may not have access
to it. The result of this is that you may feel sad and not be able to say why.
Since this is an uncomfortable cognitive situation, the left hemisphere may
try to find a verbal reason to explain the sadness (after all, language is its
main job). However, since your left hemisphere does not have all the neces-
sary data, its explanation may actually be wrong!
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the United States (University of Texas, Stanford, Yale, and Dartmouth). The
study demonstrated that split brain patients may routinely perceive the world
differently from the rest of us (Parsons, Gabrieii, Phelps, & Gazzaniga, 1998).
The researchers found that when subjects were asked to identify whether
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
the picture was projected. Normal control subjects were correct regardless of
which hemisphere “saw” the drawings. This implies that communication be-
tween your brain hemispheres is necessary for imagining or simulating in
your mind the movements of others, that is, “putting yourself in their place”
in order to perceive their actions correctly.

Finally, researchers continue to explore the idea that our two brain
hemispheres have separate, yet distinct consciousnesses. One such study
(Morin, 2001), focused on the idea of inner speech (internal dialegue with
and about yourself) as a signpost for self-awareness and consciousness. Morin
proposed that your self-awareness may be quite different in your right and
left cerebral hemispheres due to the greater ability of the left brain for lan-
guage. However, the right brain may have the ability to perceive “the self” in a
physical or bodily way, rather than through an awareness of mental processes.
Therefore, Morin suggested an alternative interpretation of cemmissuro-
tomy [surgical separation of the corpus callosum] according to which split-
brain patients exhibit two uneven streams of self-awareness: a “complete”
one in the left hemisphere and a “primitive” one in the right hemisphere”
(p. 594).

Some have carried this idea a step further and applied it to some psy-
chological disorders, such as dissociative, multiple personality disorder (e.g.,
Schiffer, 1996). The idea behind this notion is that in some people with in-
tact, “nonsplit” brains, the right hemisphere may be able to function at a
greater-than-normal level of independence from the left, and may even take
control of a person’s consciousness for periods of time. Is it possible that mul-
tiple personality disorder might be the expression of hidden personalities
contained in our right hemispheres? It’s something to think about . . . with
both of your hemispheres.

Gazzaniga, M. S. (1985). The social brain. New York: Basic Books.

Gazzaniga, M. S., & Ledoux, J. E. (1978). The integrated mind. New York: Plenum Press.

Hommet, C., & Billard, C. (1998). Corpus callosum syndrome in children. Neurochirurgie,
44(1), 110-112.

Levy, J. (1985, May). Right brain, left brain: Fact and fiction. Psychology Today, 42—44.

Morin, A. (2001). The split brain debate revisited: On the importance of language and self recog-
nition for right hemispheric consciousness. Journal of Mind and Behavior, 22, 107-118.

Parsons, L., Gabrieli, J., Phelps, E., & Gazzaniga, M. (1998). Cerebrally lateralized mental repre-
sentations of hand shape and movement. Neuroscience, 18(16), 65639—6548.

Puente, A. E. (1995). Roger Wolcott Sperry (1913-1994). American Psychologist, 50(11), 940-941.

Schiffer, F. (1996). Cognitive ability of the right-hemisphere: Possible contributions to psycholog-
ical function. Harvard Review of Psychiatry, 4(3), 126-138.

Sperry, R. W. (1968). Hemisphere disconnection and unity in conscious awareness. American Fsy-
chologist, 23, T23-733.



Biology and Human Behavior 13

e C
= = =
e o, 4’
2N, q
Il IIIIII ‘V r/
’
L Cal 4 H
=~ = ‘J TN
’ )/ S }/
L~ b/é ¥ \~
L] 9 \ v <
/ -
1 | T

FIGURE 1 The three cage
environments.

rotransmitter activity. In this latter measurement, there was one brain enzyme
of particular interest called acetylcholinesterase. This chemical is important be-
cause 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 re-
sponds to experience and is responsible for movement, memory, learning,
and all sensory input (vision, hearing, touch, taste, smell). Also, greater activ-
ity of the nervous system enzyme acetylcholinesterase, mentioned previously,
was found in the brain tissue of the rats with the enriched experience.

While there were no significant differences found between the two
groups of rats in the number of brain cells (called neurons), the enriched en-
vironment produced larger neurons. Related to this was the finding that the
ratio of RNA to DNA, the two most important brain chemicals for cell
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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 increases in
weight quite readily in response to experience whereas the rest of the brain
changes little” (p. 25). This measurement of the ratio of the cortex to the rest
of the brain was the most accurate measurement of brain changes. This was
because the overall weight of the brain varies with the overall weight of each
individual animal. By considering this ratio, such individual differences are
canceled out. Figure 2 illustrates this finding for all of the 16 studies. As you
can see, in only one experiment was the difference not statistically significant.

Finally, there was a finding reported relating to the synapses of the
brains of the two groups of rats. The synapse is the point at which two neu-
rons meet. Most brain activity occurs at the synapse, where a nerve impulse is
either passed from one neuron to the next so that it continues on, or it is in-
hibited and stopped. Under great magnification using the electron micro-
scope, it was found that the synapses themselves of the enriched rats’ brains
were 50% larger than those of the impoverished rats.
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FIGURE 2 Ratio of cortex to rest of brain: Enriched com-
pared with impoverished environment. (Results in experi-
ments 2 through 16 were statistically ‘significant.) (Adapted
from p. 26.)
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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 proposed, however, that
the value of this kind of research on animals is that “it allows us to test con-
cepts and techniques, some of which may later prove useful in research with
human subjects.”

Several potential benefits of this research were suggested by the authors
in their article. One possible application was in the study of memory.
Changes in the brain due to experience might lead to a better understanding
of how memories are stored in the brain. This could, in turn, lead to new
techniques for improving memory and preventing memory loss due to aging.
Another area in which this research might prove helpful was in explaining
the relationship between malnutrition and intelligence. The concept pro-
posed by the authors in this regard was that malnutrition may make a person
unresponsive to the stimulation available in the environment and conse-
quently may limit brain development. And, the authors noted, some concur-
rent research suggested that the effects of malnutrition on brain growth may
be either reduced by environmental enrichment or enhanced by deprivation.

RELATED RESEARCH AND RECENT APPLICATIONS

This work by Rosenzweig, Bennett, and Diamond served as a catalyst for con-
tinued research in this area. Over the more than 25 years since the publica-
tion 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).

Some evidence exists to indicate that experience does indeed alter
brain development in humans. Through careful autopsies of humans who
have died naturally, it appears that as a person develops a greater number of
skills and abilities, the brain actually becomes more complex and heavier.
Other findings come from examinations during autopsies of the brains of
people who were unable to have certain experiences. For example, in a blind
person’s brain, the portion of the cortex used for vision is significantly less
developed, less convoluted, and thinner than in the brain of a person with
normal sight.

Marian Diamond, one of the authors of the original article, has applied
the results of work in this area to the process of human intellectual develop-
ment throughout life. She says, “For people’s lives, I think we can take a more
optimistic view of the aging brain. . . . The main factor is stimulation. The
nerve cells are designed for stimulation. And I think curiosity is a key factor.
If one maintains curiosity for a lifetime, that will surely stimulate neural tissue
and the cortex may in turn respond. . . . I looked for people who were ex-
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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 ongoing fundamental change in
the way 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 answer
in your mind the following question: “Who are you?” Think for a moment
about some of your individual characteristics: your “personality traits.” Are
you high strung or “laid back”? Are you shy or outgoing? Are you adventur-
ous or do you seek out comfort and safety? Are you easy to get along with or
do you tend toward the disagreeable? Are you usually optimistic or more pes-
simistic about the outcome of future events? Think about yourself in terms of
these or any other questions you feel are relevant. Take your time. . . . Fin-
ished? Now, answer this next, and, for this reading, more important question:
“Why are you who you are?” In other words, what factors contributed to “cre-
ating” this person you are today?

If you are like most people, you will point to the child-rearing practices
of your parents and the values, goals, and priorities they instilled in you. You
might also credit the influences of brothers, sisters, grandparents, aunts, un-
cles, and peers, teachers, and other mentors who played key roles in molding
you. Still others of you will focus on key life-changing events such as an ill-
ness, the loss of a loved one, or the decision to attend a specific college,
choose a major, or take a particular life course that seemed to lead you to-
ward becoming your current self. All of these influences share one character-
istic: they are all environmental phenomena. Hardly anyone ever replies to the
question “Why are you who you are?” with, “I was born to be who I am; it’s all
in my genes.” '

Everyone acknowledges that physical attributes, such as height, hair
color, eye color, and body type are genetic. More and more people are realiz-
ing that tendencies toward many illnesses such as cancer, heart disease, and
high blood pressure have significant genetic components. But almost no one
thinks of genes as the main force behind who they are psychologically. This
may strike you as odd when you stop to think about it, but in reality there are
very understandable reasons for our “environmental bias.”
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perception. Sensations are the raw materials for perception. Your brain’s per-
ceptual processes are involved in three general activities: (1) selecting the
sensations to pay attention to as discussed in the previous paragraph; (2) or-
ganizing these into recognizable patterns and shapes; and (3) interpreting
this organization to explain and make judgments about the world. In other
words, perception refers to how we take this jumble of sensations and create
meaning. Your visual sensations of the page you are reading are nothing
more than random black shapes on a white background. This is what is pro-
Jected onto the retinas of your eyes and sent to the visual fields of your brain.
However, you pay attention to them, organize them, and interpret them so
that they become words and sentences that contain meaning.

Your brain has many tricks or strategies available to assist in organizing
sensations in meaningful and understandable ways. To put Turnbull’s study
in proper perspective, let’s take a look at several of these. The perceptual
strategy you probably use the most is called figure-ground. A well-known exam-
ple of the figure-ground relationship is pictured in Figure 1. When you look
at the drawing, what do you see immediately? Some of you will see a white
vase, while others will see two profiles facing one another. As you study 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-
comes the background. We appear to have a natural tendency to divide sensa-
tions into figure and ground relationships. If you think about it, this makes
the world a much more organized place. Imagine trying to spot someone in a
crowd of people. Without your figure-ground abilities, this task would be im-
possible. When soldiers wear camouflaged clothing, the distinction between
figure and ground is blurred so that it becomes difficult to distinguish the fig-
ure (the soldier) from the ground (the vegetation).

Other organizational strategies we use routinely to create order and
meaning out of those chaotic sensations are called perceptual constancies. These

FIGURE 1 Figure-ground relationship—a re-
versible figure. From Charles G. Morris, Under-
standing Psychology, 7th ed., p. 101. Copyright
1990. Reprinted by permission of Prentice Hall.




