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Biology & Human Behavior 

Study # 1: One Brain or Two 
Study # 2: More Experience == Bigger Brain? 
Study # 3: Are You a "Natural"? 
Study # 4: Watch Out for the Visual Cliff1 



Study # 1 

One Brain or Two 
Gazzaniga, M.s. 
The split brain in man 

Introduction: 

The two sides of the brain are not the same. The left side controls the ability to 
use language, while the right side is involved more in spatial relations. A stroke victim 
who suffers damage to the left side will usually lose their ability to speak (this can return 
with practice). Many people believe that each hemisphere may be a completely separate 
mental system. R.W. Sperry conducted many experiments on cats' brains. He would cut 
the connection between the two halves, and observe the cats' behaviors. The cats' 
behaviors demonstrated confusion in communication between the two sides of the brain. 
Michael Gazzaniga decided to follow up on Sperry's research, but Gazzaniga was going 
to use humans. 

The corpus collosum is the structure that connects the two hemispheres ofthe 
brain. If the corpus callosum is cut, there is no communication between the left and right 
side. In some rare cases, severing the corpus collosum will eliminate severe seizures in 
epileptics. So Gazzaniga decided to use four patients of this surgery to conduct split brain 
research. 

Theoretical Propositions: 

1. If the corpus collosum is severed, will the right side of the body be unable to 
coordinate with the left? . 

2. Will you be able to speak and understand properly? 
3. Can a person function normally after this procedure? 
4. How will the senses of vision, hearing and touch be affected? 

l\-lethod: 

Gazzaniga administered three different tests: 

1. Visual: a picture or word was transmitted to only one visual area (either right 
or left). If sent the left, the eye receptors sent the information to the right hemisphere, If 
sent to the right, the eye receptors sent the information to the left hemisphere. 



Discussion: 

There seems to be two different brains in our cranium, each with complex abilities. 
If we really possess two brains, maybe we have the potential to process twice as much 
information when the brains are divided. 

Significance of Findings: 

We now know that the two halves of the brain have specialized skills and 
functions. The left side is better at speaking, writing, math calculations, reading, and is the 
primary center for language. The right hemisphere is superior for recognizing faces, 
solving spatial problems, symbolic reasoning, and artistic activities. This information 
allows us to better treat victims of stroke and brain damage. 

Criticisms: 

The main criticism is not of the study itself, but of how the rightlleft brain 
specialization has filtered down to popular culture. Rather than focusing on the 
specialization of each side, we need to integrate the two sides to maximize brain 
perfonnance. All human activities naturally use both sides of the brain. 



2. Tactile (touch): The subjects would reach under a table and feel an object. 
Sometimes, they would conduct the visual and tactile test simultaneously. They would 
project a picture of a pen into one hemisphere, and the subject would search for the object 
(among various objects) with either hand. 

3. Auditory abilities: the subject was asked to grab an item out of a bag with their 
left hand. Gazzaniga also wanted to know if the surgery affected verbal responses. The 
subjects were asked to reach into a bag and touch an object, and then state what they were 
touching. 

Results: 

First, theses patients were the same as before the surgery in many ways. Their 
emotions, intelligence level, personality were unchanged. They were also very happy and 
relieved to be free of the seizures. However, there were some changes, as demonstrated 
by the above tests. 

1. Both sides of the brain can see, but only one side of the brain can speak. So in 
order for a patient to communicate what he saw, the object must be sent to the left side of 
the brain. 

2. When objects were placed in the right hand, the message was sent to the left 
side of the brain, and the subject coald state what the object was. But if the object were 
placed in the left hand the message was sent to the right side of the brain. Since the right 
side is not used in speaking, and it cannot communicate with the left side, the subject was 
unabkto state what the object was. But, if asked to match the object to a group of 
objects presented to them, they could easily do that. 

3. When shown a picture to the right hemisphere, the subject could not state the 
name, but could pick the object out with his hands from a group of objects. 

4. When asked to put hand in a grab bag and pull out a specific object with their 
left hands, the subjects had no problems. However, if you placed a familiar obj~ in the 
subjects left hand and asked them to state what it was, they could not. The right side of 
the brain knew what the object was, but could not send the message to the speaking side 
of the brain (left side), so they could not say the object's name. 

5. The left side is superior in speech, and right side excels in spatial relations. 



Study # 2 

More Experience = Bigger Brain? 
Rosenzweig, Mark, Bennet, Edward, and Diamond, Marian 
Brain changes in response to experience. 

Introduction: 

We decorate our babies' rooms with many stimulating colors because we believe 
this will help stimulate our children's academic development. In 1785, an Italian 
researcher found that animals that were trained (versus not trained) had more complex 
brains with more folds and fissures. Rosenzweig, Bennett and Diamond decided to do a 
similar experiment to see how experience affects the brain. 

Theoretical Propositions: 

Rats were chosen as subjects, because using humans would be unethical. Rats are 
convenient to use because a rats brain is smooth, rather than folded. It is easier to 
examine and measure than many other animals' brains. Also, rats are small, inexpensive, 
and have large litters. 

**Rosenzweig believed that animals raised in highly stimulating environments will 
demonstrate differences in brain growth and chemistry when compared with animals 
reared in plain or dull circumstances. Twelve sets of three male rats were studied. 

Method: 

There were a total of 36 rats in the experiment. Twelve were assigned to a lab 
cage with the rest of the colony. Twelve were assigned to the "enriched" environment 
cage. The final twelve were assigned to the "impoverished" environment cage. The first 
group lived in a standard lab cage with adequate roo~ food and water. The 
"impoverished" group lived in a smaller cage in a separate room with adequate food and 
water. The "enriched" group lived in a large cage with lots of objects to play with. New 
toys were placed in the cage everyday. 

The rats lived in these environments anywhere from 4 to 10 weeks. The rats were 
than humanely sacrificed and the brains were autopsied. The person doing the autopsy 
was unaware from which conditions the rats came. The brains were dissected and 
measured and weighed. They also studied ceil gro\vih and neurotransmitter activity. 



Results: 

The brains of the enriched rats were different from the others. Their cerebral 
cortexes were heavier and thicker. Also there seemed to be more neurotransmitter 
activity. There were more glial cens in the enriched rats' brains. There were not more 
brain cells, but the brain cells of the enriched rats were larger. The synapses of the 
enriched rats' brains were larger than those of the impoverished rats. 

Discussion and Criticisms: 

It appears that brain anatomy and brain chemistry are changed by experience. 
However, one criticism was that maybe it was not environmental differences, but maybe 
there were other factors, such as handling or stress. The enriched rats were handled more 
than the impoverished rats. So, the experimenters did this again, and in the enriched 
group, handled half of the rats once a day, and did not handle the others. No brain 
differences were found. 

Another criticism was, can animal research be generalized to human beings? The 
researchers admit that more research would be necessary before any assumptions could be 
made responsibly about the effects of experience on the human brain. 

This research can give us great infonnation about malnutrition and intelligence. 
Malnutrition can cause a person to be unresponsive to environment stimulation, and may 
have limited brain development. 

ReIate~ Research and Recent Applications: 

It has been found that learning is enhanced by enriched environmental experiences 
and the brains of adult animals raised in impoverished conditions can improve when placed 
in enriched environments. There is evidence to indicate that experience does indeed alter 
brain development in humans.- Autop'~ies done on people who died ofnaturaI causes show 
the brain is more complex and heavier in people who develop a greater number of skills 
and abilities. Also, in the brain of a blind person, the visual cortex is much less developed, 
convoluted, and thinner than a seeing person' 5 brain. 

Recent research contends that impoverished environments produce may result in 
inflexible behavior patterns and an inability to cope with new situations. 



Study # 3 

Are You A Natural? 
Bouchard, T., Lykken, D., McGue, M., Segal, N., & Tellegan, A. (1990) 
Sources of human psychological differences: The Minnesota study of twins reared 
apart. 

Introduction: 
Take a moment to answer in your mind the following question: "Who are you?". 

Just 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 
adventurous or do you seek our comfort and safety? Why are you who you are? In other 
words, what factors contributed to "creating" this person you are today? 

If you are like most people, you will point to child-rearing practices of your 
parents and the values, goal, and priorities they instilled in you. You will also look to 
your grandparents, brothers, sisters and teachers. You may also focus on life-changing 
events. All of these influences share one characteristic in common: they are all 
environmental phenomena. Hardly anyone ever replies to the question: "Why are you 
who you are?" with, "1 was born to be who I am; it's all in my genes." 

Everyone acknowledges that physica1 attributes, such as height, hair color, eye 
color, and body type are genetic. More and more people are realizing 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 which they are psychologically. We are very "environmentally biased" when we 
discuss causes for our personal attributes. 

What causes this environmental bias? First, behaviorism dominated 
psychological thought for the first half of the 20th century. The theory of behaviorism 
states that all human behavior is controlled by environmental factors. 

Another reason for these environmental explanations of behavior is that genetic 
and biological factors do not provide visible evidence of their influence. It's easy for 
someone to say' "1 became a writer because I was deeply inspired and encouraged by my 
seventh grade composition teacher." We rarely say, <01 became a writer because my DNA 
contains a gene that has been expressed in me that predisposes me to write well." 

Finally, many people are uncomfortable with the idea that they might be the 
product of their genes rather than the choices they have made in their lives. Such ideas 
smack of determinism and a lack of "free will". 

Theoretical Propositions: 

It's simple really. .A..lI you have to do is take two humans who have exactly the 
same genes, separate them at birth, and raise them in significantly different environments. 
Then, you can assume that those behavioral and personality characteristics they have in 
common as adults must be genetic. 



.Method: 

Participants: This 1990 article reports on the results from 56 pairs of monozygotic 
reared-apart (MZA) twins from the U.S. and seven other countries who agreed to 
participate in week-long sessions of intensive psychological and physiological tests. 
These were identical twins that were separated early in life, reared apart for all of most of 
their lives, and reunited as adults. 

Procedure: Each twin completed approximately 50 hours of testing on nearly every 
human dimension you might imagine. They completed four personality trait scales, three . 
aptitude and occupational interest inventories, and two intelligence tests. 

Results: 

Table I summarizes the similarities for some of the characteristics measured in 
the monozygotic twins reared apart (MZA) and includes the same data for monozygotic 
twins reared together (MZT). The degree of similarity is expressed in the table as 
correlations ro "R" values. The larger the correlation, 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 differences in similarity by dividing the 
MZA correlation on each characteristic by the MZT correlation. Ifboth correlations were 
the same the result would 1.00 . You will find that the correlations for characteristics 
were remarkably similar. 

Table 1 Comparison of Correlations (R) of Selected Characteristics for Identical 
Twins Reared Apart (MZA) and Identical Twins Reared Together (MZT)* 

SIMILARITY 
CHARACTERISTIC R(MZA) R(MZT) R(MZA) .,. R(MZrr' 

Physiological 
Brain wave activity .80 .81 .987 
Blood pressure .64 .70 .914 
Heart rate .49 .54 .907 

intelligence 
WAISIQ .69 .88 .784 
Raven intelligence test .78 .76 1.03 

Personality 
Multidimensional personelity questionnaire (MPQ) .50 .49 1.02 
Cal!fornia personality inventory .48 .49 .979 

Psychological interes~s 
Strong Campbell interest inventory .39 .48 .813 
Minnesota occupational interest scale .40 .49 .816 

Social attitudes 
Religiosity .49 .5: .961 
Nonreligious socia: attitudes .34 .28 1.21 

, Adapted ff':)r;[ Tabie 4, p. 22E 
...... 1.00 vVDu!d impiy :het MZJl. tv/:n Gairs ws~e fOUi1d to be exa.::::t/',' 2S simila, 2S l\~ZT tvvlr: pairs. 



Discussion and Implications oj Findings: 

These findings indicate that genetic factors (or "the genome") appear to account 
for most of the variation in a remarkable variety of human characteristics. This finding is 
demonstrated by the data in two important ways. One is that genetically identical 
humans who were raised in separate and often very different settings, grew into adults 
who were extraordinarily similar, not only in appearance, but in basic psychology and 
personality. The second demonstration in this study of the dominance of genes is the fact 
that there appeared to be so little effect of the environment on identical twins that were 
raised in the same setting. 

This thought of the environment having little effect on many behaviors can cause 
us to think "why bother?" Why bother working hard to be good parents? Why bother 
trying to help those that are down and out? Well, Bouchard and Lykken want to be the 
first to disagree with their own findings. In this article, they offer three of their own 
implications of their conclusions: 

1. Clearly, intelligence is primarily determined by genetic factors (70010). 
However, what that means, is that intelligence is also determined by the 
environment (30%). So thereis some environmental control over this trait. 

2. The basic underlying assumption in Bouchard and Lykken's research is that 
human characteristics are determined by some combination of genetic and 
environmental influences. In some situations the genetic factors are greater; 
in other situations the environmental factors are greater. So, genes are not 
necessarily destiny and devoted parents can still influence their children in 
positive ways, even is they are only working on a small percentage of the total 
variation. 

3: People's genetic tendencies actually mold their ·environments. Do affectionate 
environments produce affectionate children? Or do naturally affectionate 
children cause the environment around them to respond more affectionately? 

Criticisms and Related Research: 

Studies from the University of Minnesota team found that not only is the job you 
choose largely determined by your genes, but job satisfaction and work ethics is also 
influenced by genetic factors. Other studies have shown that people's variation on the 
characteristics of extraversion-introversion (out-going vs. shy), neuroticism (tendency to 
suffer from anxiety), and conscientiousness (degree to which a person is 
competent/responsible) is explained more by genetic differences than by environmental 
factors. 

One criticism of this study is that Bouchard and Lykken are not publishing their 
data as fully and completely as they should, and therefore, their finding cannot be 
independently evaiuated. 



These same critics also claim that there are many articles reporting on case studies 
demonstrating strong environmental influences on twins that Bouchard and Lykken fail 
to consider. 

Recent Applications: 

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, aIld even death. Researchers did find a genetic link to divorce. If one member 
of a pair of identical twins was divorced, the chance that the other would also be divorced 
was found to be 45%. This was significantly higher than the 20% 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 ifreared apart) while fraternal twins tend to die at different ages. 



Study # 4 

\Vatch Out For The Visual Cliff! 

Gibson. EJ., and \Valk, R.D. 
The "visual cliff'. 

Introduction: 

Our visual ability to sense and interpret the world around us is an area of interest 
to experimental psychologists. The central question s whether these visual perceptions 
are inborn or leamed. Turnbull addressed this with his study on Kenge, but he did not 
use a systematic study of visual perception in a lab. Eleanor Gibson and Richard Walk 
Iloticed that infants are prone to falls from higher places, and they do a poorer job of 
going down stairs. So, they decided to study depth perception in the laboratory. 

Theoreticall)roposHiollS: 

Gibson and Walk believed that depth perception and the avoidance of a drop-off 
appear automatically as pari of our original biological equipment and are not, therefore, 
products of experience. 

Method: 

The visual cliff consisted of a table about 4 feet high with a top made D:om a piece 
of thick, clear glass. Under half of the table was a solid surface with a red and white 
checkered pattern. Ullder the other half is the same pattern, but it is at a lower level than 
the other checkered part. This gi yes the illusion that the checkered surface is "dropping 
off". 

The subjects were 36 infallts between the ages of6 months and 14 months. The 
mothers also participated. The infants were placed on a centerboard in the middle of the 
cliff, and the mother called for the infant to crawl to her first from the deep side, and then 
from the shallow side. 

Gihson also conducted this test with other animals to use as a standard of 
cO/lJparison. 

Remember, the goal of this study was to determine if perceptioll is learned or 
j ll11ate. 

Results and Viscussiun: 

Ni1le cllilulen refused (0 move ofr the centerboard. Tile other 27 all crawled over 
the slwlknv portion. Only three cnlYvled over the deeper portion. The other children 
appeared to be fearful of the deep side. 



This does not tell us that depth perception is inborn, because all of the infants 
were at least 6 months old. So we do know depth perception is prevalent at 6 months. So 
we looked at the results of the tests with the animals. 

Baby chicks, at 24 hours, never stepped on the deep side. Baby lambs never 
stepped on the deep side. IIowever, rats stepped on the deep side. Their visual systems 
are not very developed. 

Gibson and Walker concluded thal depth perception is a survival ability. For 
humans this does not occur until 6 months, but in other species, it occurs almost 
immediately. However, children's motor skills develop later. So they might perceive the 
different depth, but might not have the motor skills to adjust. 

Criticisms and Subsequent Research: 

The biggest criticism is if they really proved depth perception is innate in humans. 

What was more important was the "visual cliff' itself. This method of testing 
infants in a lab setting was the first of its kind. In another study using the cliff, the 
mother would give a certain facial expression to the child. Sometimes the mother would 
have a fearful expression, and sometimes she would have a happy expression. When the 
infants sensed fear, they would not crawl. When they saw happiness, they would crawl. 

Recent Applications: 

Eppler, Adolph, and Weiner (1996) used a method similar to Gibson's to explore 
infants' perception of slanted surfaces. They determined that infants at differing 
developmental levels can perceive differing degrees of slope. 

Strickland (1996) used virtual reality to help autistic children safely explore and 
interact with the world around them. Virtual reality is used to design custom programs 
that allow each individual child to gain valuable experience without danger of physical 
Injury. 





Perception & Consciousness 

Study # 5: What You See is What You've Learned 
Study # 6: To Sleep, No Doubt to Dream ... 
Study # 7: Unromancing the Dream ... 
Study # 8: Acting As If You Are Hypnotized . 



Study # 5 

What You See Is \Vhat You've Learned 

Tumbull, C.M. (1961) 
Some observations regarding the experiellces and 
Behavior or the BaMbutie Pyglllies 

Theor·eticall'ropositions: 

Sensation refers to the informa(ioll you are cOllstantly receiving frolll your 
environment through your senses. (light, smells , sound. etc) Perception refers to how we 
take this j umble of sensations ami create meaning. We take tlle sensations of smell, sight 
and taste and organize to know that we are eating a pizza. 

There are a number of different perceptual tricks that help liS mnke sense of our 
world. I will discliss three of them: 

I) figure-ground: \vl!en looking at a picture, object. we are able to determine the 
figure as it stands from the ground. We can find a red marble in a bag of blue 
marbles. It "sticks out" visually. This is \vIJy soldiers wear camouflage -so 
they don't stick out. 

An example of figure ground: 

2) Shape cOl1stallcy: tile shape of an object slays the same even though our 
sensations change them drastically. If you walk arollIld a chair, the image 
changes with every step you lake- yet you perceive the sbape of the chair to be 
unchanged. 

3) Size constancy: perceiving a familiar object as being the same size regardless 
of its distance from you. YOtl know that a scllool bus two blocks away is not a 
(oy bus, but a full sized bus. 

The question is. are these perceptual abilities learned or !nbom? Some research 
shows tlw{ figure-ground is, ulleas( in part, innate or present fWIlI birth. However, 
perceptual constancies appc()[ [0 be learned . 



lVlethod: 

Turnbull is an unthropologist 'vvho studied the life and culture of the BaMbuti 
Pygmies ill the 1950s und I 960s. Turnb!lll used naturalistic observation as his research 
method. Turnbull was traveling through the forest with a young Pygmie man by the 
name of Kenge (abollt 22 years old). Kenge had always lived in a very thick forest with 
Iitlle visibility, nnd Turnbull took him to an edge of a hill with a very distant view. 

Results: 

Kenge had never witnessed the world from a great distance. He did not know if 
the mountains were hill or clouds. Turnbull then took Kenge for a drive to the base ofthe 
mountains, and in a large, treeless plain. 

Kenge saw a herdofbuffalo feeding in the distance. Kenge thought they were 
insects! TUfllbuIl told him they were large buffalo, and Kenge thought he was being told 
a stupid story. So Turnbull drove Kenge toward the buffalo. As they neared the buffalo, 
Kenge watched them increase steadily in size. Kenge believed this was witchcraft. 

Later they witnessed a fishing boat on a lake from a distance. Kenge could not 
believe it was a boat - it was too small to hold people. Turnbull reminded him of the 
buffalo - and then Kenge agreed in amazement. 

Discussion: 

We acquire the perceptual abilities of size constancies. Culture and environment 
have a huge impact on these abilities. Kenge did not develop these because he had Jived 
in the dense jungle his entire life, and his vision was limited to about 100 feet. 

Significance of Findings and Recent Applications: 

Turnbull's work re-ignited the debate over nature/nurture and perceptual abilities. 
Blakemore and Cooper (J 970) raised in kittens in darkness, except for exposure to either 
vertical or horizontal stripes. When the cats were taken out of the dark environment, the 
kittens exposed to vertical lines responded only to vertical Jines and ignored horizontal 
lines. These purticular deficits were permanent. 

However, studies do show that some perceptual abilities are present at birth. 
Newborn infants prefer bright colors over grays and blacks. 



Study # 6 

To Sleep, No Doubt to Dream ... 

Aserinsky and Kleitman (1953) Regularly occurring periods of eye mobility and 
concomitant phenomena during sleep 

Dement, William (1960) The effect of dream deprivation. 

Introduction: 

Aserinsky first did a study on rapid eye movement associated with dreaming. He 
used 20 adults as his subjects. He let them sleep, then when he noticed rapid eye 
movement, he woke them and asked if they could remember the content of their dreams. 
There were a total of27 awakenings; of these, 20 reported visual dreams. Aserinsky 
concluded that REM sleep is dreaming sleep. 

Therefore, we acknowledge that Aserinsky discovered REM sleep in the early 
1950s. Dement wanted to build on these findings, and study the basic function and 
significance of dreaming. 

Theoretical Propositions: 

One of the results of Aserinsky's study was that dreaming occurs every night in 
everyone. So Dement's obvious question was "Would it be possible for human beings to 
continue to function normally if their dream life were completely or partially suppressed? 
Should dreaming be considered necessary in a psychological sense or a physiological 
sense or both?" 

Method: 

Dement used eight males. They would come to the sleep laboratory at their usual 
bedtimes. Small electrodes were attached to their scalps and near their eyes to measure 
brain-wave patterns and eye movements. 

For the first few nights, the subjects were able to sleep peacefully, to establish 
baseline sleeping patterns. 

Then over the next several nights, each participant would be awakened every time 
he began to dream. The subject was required to sit up in bed and become fully awake 
before he was allowed to go back to sleep. The subjects were asked to not sleep at other 
times (nap) during the course of this study. 



Following the nights of dream deprivation, the subjects entered the "'recovery 
phase" of the study. During these nights the subjects slept undisturbed. 

Next, each subject was given several nights off. Then six of them returned to the 
lab for another series of interrupted nights. But this time, the subjects were not 
awakened at the beginning of the dream, but at the conclusion of the dream. This was a 
control condition, to make sure that it \-vas the interruptions of the dreaming, not the 
interruption of sleep that causes behavioral differences. 

Results: 

The baseline results showed that the average amount of dreaming by the subjects 
was 80 minutes ( out of 6 hours and 50 minutes of sleeping). 

Then we get to the dream interruption stage. On the fITSt night, the experimenter 
had to wake the subjects up 11 times (on average) to block REM. However, as the study 
went on, the subjects tried to dream more and more every night. By the final night, the 
subjects had to be awakened 22 times (on average). Because of dream deprivation, the 
subjects were attempting to dream more. 

When deprived of REM sleep, the average amount of dream time increased to 1]2 
minutes per night. This elevated dream time continued for five consecutive nights. 

Dement threw out the results of one subject because he came to the lab under the 
influence of alcohol one of the nights, and alcohol inhibits dreaming. 

Discussion: 

Dement concluded that we need to dream. When we are not allowed to dream, 
we try to make up for it in later nights. This "making up of dreaming" is called "REM 
Rebound". 

The subjects behavior was also monitored. All subjects developed minor 
symptoms of anxiety, irritability, or difficulty concentrating during the REM interruption 
phase. Five reported an increase of appetite, and three of these gained 3 to 5 pounds. 

Significance of Findings and Subsequent Research: 

We all dream, and if we are somehow prevented from dreaming one :night, we 
dream more the next night. One way people mat be deprived of REM sleep is through 
the use of alcohol or other drugs such as amphetamines and barbiturates. Vlhen they stop 
takinQ the substance. REM-rebound can be so strom! and disturbin2 thev become afraid c",..;, ...., _ ",. 

to sleep and retlli-n to the drug to avoid dreaming. 



Alcoholics who may have been depriving themselves of REM sleep for years can 
experience dreams while they wake after they quit using alcohol. This is known as 
"delirium tremens" (terrible and frightening hallucinations). 

Finally, further research suggests that there is a greater syntheses of proteins in 
the brain during REM sleep than non-REM sleep. 



Study # 7 

Romancing the Dream 
Hobson, JA., & McCarley, R. W. 
The brain as a dream-state generator 

Introduction: 

For years people have wondered why people dream. The history of research on dreaming 
has been dominated by the belief that the dreams reveal something about yourself. This view can 
be traced to Sigmund Freud who believed that dreams are the expression of unconscious wishes for 
things that we are unable to have when we are awake. It was also believed that these unconscious 
wishes were so unacceptable to the conscious mind that they were disguised in the dreams images 
and acts. As a result, Freud thought it was necessary to fmd the surface meaning of a dream, which 
he called its manifest content, and look deeper into the dream's hidden meaning or what he called 
its latent content. This view persisted throughout most of the 20th century. 

In the late 1970's, Allan Hobson and Robert McCarley, both psychiatrists and 
neurophysiologists at Harvard's medical school, published a new theory of dreaming that stated that 
dreams are nothing more than yoUr brain's attempt to interpret random electrical impulses produced 
automatically in your brain during REM sleep. They suggested that while you sleep there is a part 
of your brain, located in the brain stem that is periodically activated and produces impulses. This 
part of your brain is related to physical movement and the processing of information from you 
senses when you are awake. When you are asleep, your sensory and motor abilities shut down but 
this part of your brain does not. It continues to create meaningless bursts of neural static and when 
some of these impulses reach other areas of the brain that are responsible for higher thinking and 
reasoning, your brain tries to make senses of these impulses in the form of a dream. 

Theoretical Propositions: 

Hobson and McCarley challenged Freud's psychoanalytic perspective that stated your brain 
distorts the true meaning of dreams to protect you from their upsetting true content. They 
contended that dreams are not disguises of unacceptable urges but the results of the mind making 
sense of neural activity during sleep. They explained that images we see in dreams are the result of 
the mind finding stored memories to combine with these neural impulses produced in REM sleep. 
In other words, REM sleep causes dreaming. 

Method: 

Hobson and McCarley used two methods of research: 
1. Study previous work on dreaming. They cited 37 different studies that backed up their 

hypothesis that REM sleep causes dreaming. 
2. Study research on the sleep and dreaming patterns of animals. Believing that all mammals 

experience the same stages of sleep they looked at how animals' brains reacted during 
dreaming sleep. Using cats, they were able to stimulate or inhibit certain parts of the 
animals' brains and record the effect on dreaming sleep. 

Results and Discussion: 

1. The part of the brain stem that controls physical movement and incoming information from 
the senses is at least as active during dreaming sleep as it is when you are awake. However, 



while you are asleep, sensory information from the environment around you and voluntary 
muscle movements are blocked. This immobilization actually occurs at the spinal cord and 
not in the brain so the brain can send motor information but the body can't act them out. 
This is why people will report not being able to run from danger or moving in slow motion 
in dreams. 

2. The main exception to this blocking of muscle movements is in the nerves controlling the 
eyes. This why rapid eye movement occurs when dreaming. 

3. REM sleep occurs at predictable patterns throughout the night, which would not be possible 
if it were due to a person's unpredictable unconscious wishes. 

4. All animals studied cycled through the various stages of sleep with larger animals taking 
longer than smaller animals. This demonstrated that dreaming sleep is physiological in all 
animals. 

5. Hobson and McCarley claimed to have found the "dream state generator" in the brain. The 
pontine brain stem, located in the back and near the base of the brain was active during 
periods of dream (REM) sleep. When they inhibited this area in cats, they would go weeks 
without going into dream (REM) sleep. When they activated this area during sleep they 
caused longer periods of REM sleep. 

Implications: 

Hobson & McCarley created the Activation-Synthesis Model of Dreaming, which follows: 
1. The primary motivating force for a dream comes not from our unconsciousness but from a 

physiological process that occurs nightly when we experience REM sleep. 
2. During dreaming, the brain stem ~s not responding to sensory input or motor output based on 

the world around you. Instead, it is activating itself internally. Since this area of the brain 
does not have the ability to create ideas, emotions, stories, fears, or wishes those must come 
from the electrical activity being sent to the higher functioning forebrain that tries its best to 
make sense of this information in the form of a dream. 

3. Images are called from your memory in an attempt to match the data generated by the brain 
stem '·s activation. It is because these neural impulses from the brain stem are so random that 
your dreams seem so bizarre. 

4. The reason we forget our dreams is not repression as Freud stated but the fact that when we 
are in REM sleep our brain suppresses certain chemicals needed for converting short-term 
memories into long-term memories. 

5. See a comparison of the two theories below: 

PSYCHOANAl YTIC THEORY 

SLEE? -----------------.J>..~ WAK1NS -----'~~ 

Acm'4TION - SYNTHEStS HYPOTHESIS 

; JS~~ ... • STATE ; A~"'lV,L: ,O\;: ~Yr':k'::S-S: 

,~~,c/'>!rFESJ CCNTEi,>!T 
(c;::...,s6~-i..!!: 

G~!'~EF ... l...TO~. :~i (;t se:s'2'''~' ~:.~ 1'IiO:C:~ ~ """',tE-grE~b-, C" [,;;'!:':t",,; ,--p.- ');:'.E-t-.r~.·~ 
GenG-r;;;1~ I'1t'...'r;; i ; '1e.;rQ<I:5 'I.'/lt(,:Ji, b~a::-- _ ' e-,~::'"i.:s; z:::,\/;::. 

: ..... >~C....:2:.-.. 8~e~~d ;.!er,':~tG~ 

'''(15<"",3'1;.- J'""C"HH;.e-s ;:~Odt:C:E 

\~. ':::n~S:= ;::E7:('---· :-;-,::"'~e2 

CTG,;::·:s (:CE"€ 2;;::' D;C'~ !:''"';;f:~. 



Study # 8 

Acting as If You Are Hypnotized 
Spanos, N. P. .' 
Hypnotic behavior: A cognitive, social, psychological perspective 

Introduction: 

Many psychologists believe that hypnosis is a separate and unique state of awareness, 
different from both waking and sleep. Nicholas Spanos (1942-1994), however, led the opposing 
view that hypnosis is in reality, nothing more than an increased state of motivation to perform 
certain behaviors and can be fully explained without resorting to trances or altered states. 
Spanos contended that hypnotized subjects are actually engaging in voluntary behavior designed 
to produce a desired consequence and does not require an altered state of consciousness. 

Theoretical Propositions: 

Spanos stated that hypnosis is a ritual that in Western culture has a great deal of meaning. 
Subjects expect to relinquish control over their own behavior, and as the process of hypnosis 
occurs, they begin to believe that their voluntary acts are becoming automatic, involuntary 
events. 

Method: 

Spanos col1ected data from 16 studies from over a period of more than ten years to 
support his conclusions. 

Results and Discussion: 

Spanos claimed there are two key aspects of hypnosis that lead people to believe they are 
in an altered state of consciousness. 

1. The Believe that Behavior is Involuntary -
a. As subjects are being hypnotized they are usually asked to perform various "tests", 

to determine if a hypnotic state is being induced. Spanos said these tests are 
carried out in such a way as to convince the person that something out of the 
ordinary is occurring. He noted that hypnotic "tests" first asks a person to do 
something and then ask them to interpret that action as having occurred 
involuntarily. If a person responds to both requests they are hypnotized. 

b. For example, you are told to hold your ann straight forward and keep it there for a 
few minutes (asking you to do something). Later, you are told that your arm is 
getting very light and rising up in the air (asking you to believe this is happening 
involuntarily}. According to Spanos, the fact is your ann is defYing gravity shows 
this must be voluntary but you are choosing to believe it is involuntary. Those 
people who are told to see things when under hypnosis Spanos explained were 
just overly absorbed in the information being fed to them from the hypnotist and 
actively ignoring the fact they were voluntarily engaging in this visualization. 

2. Creation of Expectations in Hypnotic Subjects-
a. Spanos looked at three studies to show how people's expectations influence their 

hypnotic behavior. In one study a group of subjects were told their arms would 
become rigid when hypnotized and the other group was not given this info. Later, 
when hypnotized, only the group who had earlier been told that they should 
expect this ann rigidness experienced it. 



b. In a second study Spanos asked subjects to imagine scenes in which they are 
performing certain behaviors. Then the same subjects are hypnotized and told to 
imagine the same thing and rate how vivid it was under hypnosis. The group 
always reported it was more vivid. However when this was done without 
hypnosis subjects did not report their images to be more vivid. Spanos said this 
showed that they expected hypnosis to make their images more vivid. 

c. The final study examined the belief that hypnosis can increase pain tolerance by 
causing the person to ignore the pain while in an altered state. Spanos said that 
what is actually happening is the person's expectation and motivation to 
withstand pain has increased. He used ice cold water and timed how long people 
could withstand it for this test and found that when given the expectations that 
they would perform better under hypnosis, people were motivated to prove this . 
right and kept their arm in the water longer. 

Implications of the Findings: 

Whether hypnosis is an altered state of consciousness or not, Spanos did admit that it can 
be beneficial to people who believe in the power of it The debate continues today as more brain 
research is used to see if the brain is acting differently under hypnosis. Many recent articles 
point to surgeries being done without anesthesia and with hypnosis only to prove that it is more 
than just expectations as Spanos contended. 
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Study # 9 

It's Not Just About Salivating Dogs 

Pavlov, Ivan. P (1927) 
Conditioned Reflexes 

Introduction: 

Have you ever had a situation where a smell, sound, or taste has caused you to 
have a reaction? A certain song makes you feel happy, or the smell of a dentist's office 
makes you nervous. This process is known as classical conditioning. Pavlov was a 
physiologist studying digestive processes. But his discoveries dramatically change the 
history of psychology. As Pavlov worked with dogs and their digestive systems, he 
noticed that the dogs would begin to salivate before there was food in their mouths, or 
before they could smell the odor. They just needed to hear the sound of the footsteps of 
the person delivering their food. 

Theoretical Propositions: 

Pavlov theorized that the dogs had learned from experience in the lab to expect 
food following the appearance of certain signals. These "signal stimuli" do not naturally 
produce salivation, but the dogs came to associate them with the food, thus they salivated . 

. Pavlov said there were two kinds of response reflexes: 
Unconditioned responses (VCR): inborn, automatic, salivating when food 

enters the mouth 
Conditioned responses (CR): acquired through experience, learned; 

salivating when dog hears footsteps 



There are also two different kinds of stimuli: 
Unconditioned stimulus (UCS): naturally causes response: food 
Conditioned stimulus (CS): learned to cause response: footsteps 

Pavlov also theorized that the order in which the conditioned stimulus and 
unconditioned stimulus were presented contributed to the learning process. The 
conditioned stimulus must be presented first: 

Stepl: UCS )0- UCR 
food salivation 

Step 2: CS + UCS 
footsteps food 

Step 3: Repeat step 2 several times 

Step 4: 

Method and Results: 

CS 
footsteps 

CR 
salivation 

.., DCR 
salivation 

Pavlov chose food as his unconditioned stimulus. The food will elicit the 
unconditioned response of salivation. He chose the sound of a metronome for his 
conditioned stimulus. A ticking metronome does not naturally elicit salivation in dogs. 
Over several conditioning trials, the dog was exposed to the sound of the metronome and 
then immediately presented with food. After repeating several times, the dog staned to 
salivate at the sound of the metronome. The metronome became a conditioned stimulus 
for the conditioned response of salivation. 

Pavlov attempted to teach salivation using other CSs. He was able to produce 
salivation by pairing the odor of vanilla with food, and he also produced salivation with a 
visual CS, a rotating object. 

One important finding was that the CS must corne before the DCS. If the food is 
presented before the sound of the ticking metronome, the dog ignores the metronome in 
anticipation of the food, and does not make the association. 



Significance of the Findings: 

The theory of classical conditioning (pavlovian conditioning) is universally 
accepted and has remain virtually unchanged since its conception. It helps us explain a 
wide range of behaviors, like phobias and other emotional responses. 

Classical conditioning focuses on reflex behavior: behaviors that are not 
voluntarily controlled (salivation, nervousness, etc.). 

Related Research and Recent Applications: 

Two other studies that relate to this study are the Little Albert study (which you 
will read after this one), and Joseph W olpe' s use of classical conditioning to teach people 
to relax in the presence of the source of their phobia. He used the object offear as the CS 
and paired it with relaxation (DCS) to produce the conditioned response of relaxation. 

Classical conditioning is frequently used in the advertising industry. Most 
advertisements try to pair their product with something that produces a positive response. 
Pairing automobiles with beautiful women and certain brands of pop with "fun times" so 
that people find the product to be more attractive. 

Classical conditioning also seems to be effective in the field of medicine. Recent 
research has shown that the activity of the immune system can be altered using Pavlovian 
principles. Ader and Cohen (1985) gave mice water flavored with saccharine. They then 
paired the saccharine water with an injection of a drug that weakened the immune system 
of the mice. Later, when these conditioned mice drank the saccharine water, they showed 
signs of a weakening of the immune system. Now we are seeing if the reverse is possible: 
can we strengthen the immune system in a similar way? 



There are also two different kinds of stimuli: 
Unconditioned stimulus (DCS): naturally causes response: food 
Conditioned stimulus (CS): learned to cause response: footsteps 

Pavlov also theorized that the order in which the conditioned stimulus and 
unconditioned stimulus were presented contributed to the learning process. The 
conditioned stimulus must be presented first: 

Stepl: 

Step 2: 

Step 3: 

Step 4: 

ucs 
food 

---9'? UCR 
salivation 

CS 
footsteps 

+ UCS 
food 

---) UCR 

Repeat step 2 several times 

CS 
footsteps 

CR 
salivation 

salivation 

Method and Results: 

Pavlov chose food as his unconditioned stimulus. The food will elicit the 
unconditioned response of salivation. He chose the sound of a metronome for his 
conditioned stimulus. A ticking metronome does not naturally elicit salivation in dogs. 
Over several conditioning trials, the dog was exposed to the sound of the metronome and 
then immediately presented with food. After repeating several times, the dog started to 
salivate at the sound of the metronome. The metronome became a conditioned stimulus 
for the conditioned response of salivation. 

Pavlov attempted to teach salivation using other CSs. He was able to produce 
salivation by pairing the odor of vanilla with food, and he also produced salivation with a 
visual CS, a rotating object. 

One important finding was that the es must come before the ues. If the food is 
presented before the sound of the ticking metronome, the dog ignores the metronome in 
anticipation of the food, and does not make the association. 



Study # 10 

Little Emotional Albert 

Watson, J.B., & Rayner, R. (1920) 
Conditioned Emotional Responses 

Introduction: 

Have you ever wondered where your emotional reactions come from? Freud's 
view of human behavior was based on the idea that we are motivated by unconscious 
instincts and repressed conflicts from early childhood. Watson theorized that emotional 
responses exist in us because we have been conditioned to respond emotionally to certain 
stimuli in the environment. In other words, we learn our emotional reactions. He 
believed that all human behavior was a product of learning and conditioning. 

Theoretical Propositions: 

Watson theorized that if a stimulus that automatically produces a certain emotion 
in you (such as fear) were repeatedly experienced at the same moment as something else, 
such as a rat, that rat would become associated in your brain with fear. In other words, 
you will eventually become conditioned to be afraid of the rat. 

Method and Results: 

The subject, Albert, was recruited for this study at the age of 9 months. He was 
healthy, both emotionally and physically. He was judged to see if he was afraid of 
certain stimuli he was presented with, such as a white rat, a rabbit, a monkey, a dog, 
masks v.ith and without hair, and white cotton wool. Albert was interested in the objects 
and would reach for them but never showed the slightest fear for any of them. These are 
referred to as "neutral stimuli". 

The next phase of the experimentation involved determining if fear can be 
produced in Albert by exposing him to a loud noise. Since no learning is necessary for 
this response to occur it is called "an unconditioned stimulus". The loud noise made 
Albert cry. 

At the age of 11 months, the conditioning began. This stage tested the idea that 
the emotion of fear can be conditioned in Albert. They presented a white rat just prior to a 
frightenL'lg noise. This process was repeated a total of seven times. Albert began to react 
\vith extreme fear to the rat. He began to cry, turned away, rolled over on one side away 
from the rat, and began to crawl as fast as he could. 

The researchers wanted to know if this lea..rned fear could be transferred to other 
objects (generalization). A week later, Albert was retested and was still afraid of rats. 



Now the researchers began to present Albert with other similar items. A white rabbit was 
presented, and it produced fear. Soon anything Albert saw that was furry or white 
produced a fearful response. Even a Santa Clause mask produced a response of fear. 

Watson wanted to know if this fear was situational, or if this fear would exist in a 
new environment. So Watson brought Albert to a different room with bright lighting and 
people present. Albert still exhibited fear to the different items. 

Finally, Watson wanted to know if this fear would persist over time. After one 
month, Albert still feared all of these items. Watson had planned to recondition Albert to 
not fear these objects, but Albert was adopted and they lost track of him. 

Discussion and Significance of Findings: 

Watson had two goals in this study: 1) to demonstrate that all human behavior 
stems from learning and conditioning are 2) to demonstrate that the Freudian connection 
of psychology, that are behavior stems from unconscious processes, is ""Tong. This study 
succeeded in convincing a great portion of the psychological community that emotional 
behavior could be conditioned. This finding helped launch one of the major schools of 
though in psychology, behaviorism. 

Watson defended his theory by pointing out that his findings could explain human 
behavior in a rather straightforward and simple way, compared with psychoanalytic 
theory. Watson demonstrated that one could learn a behavior with a simple stimulus­
response relationship, where Freud stressed unconscious wishes and desires. 

Questions and Criticisms: 

The main criticisms are that it is unethical to teach a child to become fearful. This 
study was done eighty years ago, prior to our current set of ethical standards. Watson 
was apprehensive about conducting the study, but then decided that the results would 
justify the method. 

Another criticism was that Albert was allowed to leave the orphanage prior to 
being reconditioned. It is possible that this fear persisted throughout life. 

However, others criticize Watson's results that the fears are long lasting. Albert 
may lose his fear over time and lack of supportive conditioning. If he starts to associate 
Santa with presents, he will no longer fear Santa If he does not see a white rabbit for a 
long time, he may forget and not fear white rabbits. 

Recent Applications: 

Many researchers believe that phobias are conditioned in the same way the Albert 
learned to fear the rat. An item is paired with something that is truly scary, and therefore 
people learn to h-rrationally fear the paired item in all circumsta.Tlces. 



StudY # 11 
'" 

Knock Wood! 

Skinner, B.F. (1948) 
Superstition in the pigeon. 

Introduction: 

Skinner is referred to as a radical behaviorist because he believed that everything 
psychological is , essentially, behavioral, including public or external behavior, and 
private or internal events, such as feelings and thoughts. In any given situation, your 
behavior is likely to be followed by consequences. Some of these consequences will 
make the behavior more likely to be repeated in future similar situations. These 
consequences are called reinforcers. Other consequences that tend to make the 
behavioral less likely to be repeated in similar situations are called punishers. 

Once a behavior has been reinforced, and the reinforcement is then discontinued, 
the behavior will slowly decrease until it disappears completely (extinction). 

A superstition is a belief in something, and we do not usually attribute such 
"beliefs" to animals. Skinner said in essence that superstitious behavior could not be 
explained as easily bas any other action by using the principles of operant conditioning. 

Theoretical Propositions: 

Skinner said that the reason people display superstitious behavior is that they 
believe or presume that there is a connection between the superstitious behavior and 
some reinforcing consequence, even though, in reality, there is not. You believe that 
there is a causal relationship between the behavior and the reward, when no such 
relationship exists. 

Method: 

To conduct the experiment, he used a Skinner box (or conditioning chamber), 
which consists of a cage or box that is empty except for a dish or tray into which food 
may be dispensed. This allows a researcher to have control over when the animal 
receives reinforcement, such as pellets of food. The conditioning chambers were 
designed with disks that could be pecked that would release some food. 

One of the chambers was rigged so that it would not drop food when the disk was 
pecked, but rather dropped food into the tray at intervals of 15 seconds. The pigeon 
received a reward eVery 15 seconds, regardless of its behavior. 

Subjects in fu,::: study were g pigeons. These birds were fed less than their normal 
daily amount for several days, so that when tested they would be hungry and therefore 



highly motivated to perform behaviors for food. After several days of conditioning in this 
way, two independent observers recorded the birds' behavior in the cage. 

Results: 

In six of the eight cases the resulting responses were clearly defmed. One bird 
was conditioned to tum counterclockwise about the cage, making two or three turns 
between reinforcements. Another repeatedly thrust its head into one of the upper comers 
of the cage. A third developed a tossing response as if placing its head beneath an 
invisible bar and lifting it repeatedly. Two birds developed a pendulum motion of the 
head and body in which the head was extended forward and swung from right to left with 
a sharp movement followed by a somewhat slower return. Another bird was conditioned 
to make incomplete pecking or brushing movements directed toward but not touching the 
floor. The pigeons behaved as if a certain action would produce the food; that is, they 
became superstitious. 

Time intervals between reinforcements were extended to one minute. The 
pigeon's movements became more energetic until finally the stepping became so 
pronounced that it ap~'Jeared the bird \-vas perforrrling a kind of dance during the minute 
between reinforcement. 

Finally, the new behavior of the birds was put on extinction. Superstitious 
behaviors gradually decreased. In the case of the "hopping" pigeon with a reinforcement 
interval that had been increased to a minute, over 10,000 responses were recorded before 
extinction occurred! 

Discussion: 

The birds behaved as if there were a causal relationship between their actions and 
receiving the food. The next step \-vould be to apply these findings to human beings. He 
described "the bowler who released a ball down the alley but continues to behave as ifhe 
were controlling it by twisting and turning his arm and shoulder as another case in point". 
As Skinner points out in the case of the pigeons in this study, the food was going to 
appear no matter what the bird did. 

It is not completely correct to conclude that there is not relationship between the 
twisting and turning cfthe bowler (md direction of the ball. In other words, it is a fact 
that on some occasions, the ball might happen to move in the direction of the bowler's 
body movements. That movement of the ball, coupled \-'lith the consequence of a strike 
or a spare, is enough to accidentally reinforce the twisting behavior and maintain the 
superstition. 

Finally, when any behavior is reinforced once in awhile, it becomes very difficult 
to extinguish. This is because the f!~pe-ctation stays high so that the superstitious 
behavior might work to produce the reinforcing consequences. 



Criticisms and Subsequent Research: 

Carl Rogers, the founder of humanism, summed up his criticism: 

In this world of inner meanings, humanistic psychology can investigate issues 
which are meaningless for the behaviorist: purposes, goals, values, choice, 
perceptions of self, perceptions of others, the personal constructs with which we 
build our world. 

Carl Rogers believed there was more to behavior than just observable actions, such as 
goals, perceptions, etc. 

Behaviorists would argue in tum that all of these human characteristics are open 
to behavioral analysis. The key to this is a proper interpretation of the behaviors and 
consequences that constitute them. 

Recent Applications: 

Brugger, Dowdy, and Graves (1994) contend that a single brain structure, the 
hippocampus, locatec in the temporal lobe of the brain, may "be responsible for 
conditioned superstitions in animals, for common everyday superstitions, and for 
schizophrenic delusions". 

Conclusion: 

Some supersftions are such a part of a culture that they produce society wide 
effects (no labeled 13th floor on most high rise buildings). Most psychologists believe 
that even though superstitious behaviors, by defInition, do not produce the consequences 
that you think they do, they can serve useful functions. Often such behaviors can 
produce a feeling of strength and control when a person is facing a difficult situation. 
This feeling of increased power and control that is sometimes created by superstitious 
behavior can lead to r:duced anxiety, greater confidence and assurance, and improVed 
perfonnance. 



Study # 12 

See Aggressjon ... Do Aggression! 

Bandura, A., Ross~ S.A., (1961) 
Transmission of aggression through imitation of aggressive models. 

Introduction: 

One goal of social psychologists has been to define aggression. The question is 
.asked: Why do people engage in acts of aggression? Some believe it is a biological 
programming that needs to be released. Others believes situational factors, such as 
repeated frustration, cause aggression. And third, some believe aggression is learned. 

This study is one of the most famous and influential demonstrations on how 
children learn to be aggressive. Bandura is the founder of the "social learning theory", 
whose followers believe that learning is the primary factor in development of personality 
and that learning OCCl}.rs through interactions with other people. For example, as you are 
growing up, important people such as your parents and teachers reinforce certain 
behaviors and ignore or punish others. Bandura believed that behavior can be shaped in 
important ways through simply observing and imitating the behavior of others. This study 
is also known as "the Bobo doll study" . 

. Theoretical Propositions: 

The researcher proposed to expose children to adult models who behaved in either 
aggressive or non-aggressive ways. 

Four predictions: 
1. Subjects who observed adult models perfonning acts of aggression would 

imitate the adult and engage in similar aggressive behaviors. 
2. Children who were exposed to the non-agu€ssive model would not only be less 

aggressive than those who observed the aggression, but also significantly less aggressive 
than a control group of children who were exposed to no model at all. 

3. Subjects would imitate the behavior of the same-sex model to greater degree 
than a model of the opposite sex. 

4. Boys should be more pre-disposed than girls toward imitating aggression. 

Method: 

The subjects were 36 boys and 36 girls, ranging in age from 3 years to almost 6 
years. The average age was 4 years and 4 months. 






















































































































































































