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Psychology 201 Materials for Session 1 

Main definitions: 

 

Psychology: A scientific field examining human behavior, emotion, motivation, 

and cognition. 

 

Psychologist: A person educated and trained to perform psychological research, 

teaching, testing, and therapy. 

 

Psychiatry: The branch of medicine that deals with the diagnosis, treatment, and 

prevention of psychological disorders. 

 

Psychiatrist: a physician who specializes in psychiatry. 

 

Psycho: A popular term for being “crazy,” violent, highly dangerous, and insane. 

 

Psychic: A person who is believed to be capable of extraordinary mental processes, 

such as extrasensory perception and mental telepathy. 

 

Psychopath: A person with an antisocial personality disorder manifested in 

aggressive, perverted, criminal, or amoral behavior without empathy or remorse. 

 

Psychotic:  A person with symptoms of psychosis (an older term for 

schizophrenia). 

 

Psychedelic: Something referring to distortions of perception, altered states of 

awareness, or hallucinations typically produced by or associated with the use of a 

drug. 

 

Psychoanalysis: The theory and method of psychological therapy originated by 

Sigmund Freud and based on an analysis of unconscious impulses. 

 

Psychotherapy: treatment of mental disorders or psychological problems by means 

involving verbal interaction between the therapist and the client.  
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Four types of knowledge about psychology 

 

 

Scientific knowledge. Knowledge based on systematic empirical observation, measurement, and 
evaluation of human behavior, emotion, motivation, and cognition.  
 
Popular beliefs. Convenient assumptions and common beliefs (folk theories) about human behavior, 
motivation, thought, and emotion.  
 
Value-based knowledge. Cohesive and stable assumptions about human psychology based on 
some fundamental beliefs about the world, the nature of good and evil, and the purpose of human life. 
 
Legal knowledge. The rules and principles within the law used for evaluation of human behavior and 
establishment of standards for right and wrong, legal and illegal.   

 
 

 

 
An example of folk beliefs in action:   

An astrologist and palmist at the doorsteps of his office 
 

 
An example of scientific knowledge in action:   

Eight-Day Intensive Treatment Program for Adolescents with Panic 
Disorder with Agoraphobia at Boston University 

 

This new treatment, which was featured recently on 48 Hours, is a highly specialized, 
very intensive form of therapy for persons whose primary problem is panic disorder 
with moderate to severe agoraphobia. Cost: The cost of the treatment is $2,500, which 
includes all assessments, the complete treatment, and the follow-up calls. That amount 
is payable on the first day. 
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Major Perspectives in Psychology 

 

Perspective Major focus 
 

BIOLOGICAL 

The biological (physical) bases of human behavior 
and mental processes 

 

EVOLUTIONARY 

Competition for resources, survival of the fittest, and 
natural selection 

PSYCHODYNAMIC 

(Psychoanalytic) 

Unconscious influences (fears, hopes, desires, etc.) 
formed primarily in childhood 

LEARNING 

(BEHAVIORAL) 

Environmental (situational) bases of human 
behavior and psychological processes 

 

HUMANISTIC 

Motivation, rational choice, self-direction, personal 
growth, and self-appreciation 

 

COGNITIVE 

Information-processing, problem-solving, 
communication, and thinking 

 

SOCIO-CULTURAL 

Social and Cultural bases (ethnic, religious, gender, 
national, etc.) of human behavior and psychological 
processes 

 

 

 

 

 

 

Applied Fields in Psychology 

 

Clinical (Abnormal) Psychology 

Developmental Psychology 

Health psychology 

School psychology 

Forensic psychology  

Organizational psychology 

Cross-cultural psychology 

Gender psychology 

Sports psychology 

 Social Psychology 
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Materials for Chapter 1 (continued)  

On Structuralism in Psychology: 
http://www.psych.utah.edu/gordon/Classes/Psy4905Docs/PsychHistory/Cards/Wundt.html 
 

'Structuralism': The First Paradigm in Psychology 

Paradigm: an agreement within a discipline defining the subject matter to be studied and the correct methods 

for studying it.  

 

The Founder of Experimental Psychology: Wilhelm Wundt 

Psychology has a long history as a topic within the fields of philosophy and physiology. It became an 

independent field of its own through the work of the German Wilhelm Wundt. He taught the first 

course in physiological psychology at Heidelberg in 1867. In 1873 he published the first book on 

psychology Principles of Physiological Psychology, which established psychology as a unique branch 

of science with its own questions and methods. He was the first one in history to be called a 

'psychologist'. Wundt set out purposively to establish a new science. As founder he took it as his right 

to define the first paradigm in psychology, Structuralism. 

"Wundt would appear at exactly the correct minute--punctuality was essential--dressed all in black 

and carrying a small sheaf of lecture notes. He clattered up the side aisle to the platform with an 

awkward shuffle and a sound as if his soles were made of wood. On the platform was a long desk 

where demonstrations were performed. He made a few gestures--a forefinger across his forehead, a 

rearrangement of his chalk--then faced the audience and placed his elbows on the bookrest. His 

voice was weak at first, then gained in strength and emphasis. As he talked his arms and hands 

moved up and down, pointing and waving, in some mysterious way illustrative. His head and body 

were rigid, and only the hands played back and forth. He seldom referred to the few jotted notes. As 

the clock struck the end of the hour he stopped and, stooping a little, clattered out as he had clattered 

in."  

The paradigm of Structuralism 

Structuralism had its roots in earlier work in physiology. Scientists there (e.g. Gustav Fechner) had 

found success in studying sensory perception by manipulating stimuli and having subjects report back 

their experience. Wundt adopted this general approach for his new science. 

The subject matter of psychology: Wundt defined psychology as the study of the structure of 

conscious experience. The goal was to find the 'atoms' of conscious experience, and from there to 

http://www.psych.utah.edu/gordon/Classes/Psy4905Docs/PsychHistory/Cards/Wundt.html


Prepared: Eric Shiraev, Ph.D.  

build a knowledge of how the atoms combine to create our experience. Wundt hoped to thus emulate 

the success of the natural sciences. 

The methods of psychology: as psychology was defined as the study of experience, and as an 

outside observer cannot gather information on subjective experience, Wundt turned to introspection 

as the tool for gathering data. Researchers were trained with specific criteria for becoming skilled 

introspectors. Structuralism was an attempt to study the mental world with introspection, the tool that 

Descartes thought most appropriate for the mental realm. It attempted to use that data to fit into the 

mechanical realm of science. This early attempt to cut across Cartesian dualism was not successful. 

Introspectors could not agree on the data, and thus the scientific necessity of confirming results in 

other laboratories could not be met. Structuralism basically ended with the death of Wundt's most 

devoted pupil, E.B. Titchener, in 1927. 

 

 

 

 

 

 

 

 

Major Research Methods in Psychology 

 

Methods An example 
Naturalistic 
Observation 

You observe a 4-year-old boy’s behavior at home to find out 
if he has symptoms of Attention deficit Disorder. 

 
 
Case studies 

You examine the circumstances and interview several people 
to better explain the nature of a psychological disorder in 
your new client 

 
Surveys 

As a business owner you survey your employees to find out if 
they want their managers to be elected or appointed 

Correlational Studies You examine a relation between the amount of daily stress 
experienced by people during their lives and their longevity  

Experiments You try to find out if loud music played in the car affects 
quality of driving 
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Methodology. On variables in experimental research: 

 
Source: http://cnx.org/content/m10802/latest/ 

 

Definitions and examples of the different types of variables used in psychology experiments. 

 

Independent and dependent variables 

Variables are properties or characteristics of some event, object, or person that can take on different values or 

amounts (as opposed to constants, which do not vary).  When conducting research, experimenters often 

manipulate variables. For example, an experimenter might compare the effectiveness of four types of 

antidepressants.  In this case, the variable is the "type of antidepressant". 

  

Definition 1:  

Independent variable.  When a variable is manipulated by an experimenter 

    

Definition 2:  Dependent variable 

 

The experiment seeks to determine the effect of the independent variable on relief from depression.  In this 

example, relief from depression is called a dependent variable.    

 

In general the independent variable is manipulated by the experimenter and its effects on the dependent variable 

are measured. 

      

Example 1 

 

          Can blueberries slow down aging? 

        

          A study indicates that antioxidants found in blueberries may 

          slow down the process of aging. In this study, 19-month old 

          rats (equivalent to 60-year old humans) were fed either 

          their standard diet or a diet supplemented by either 

          blueberry, strawberry, or spinach powder. After eight weeks, 

          the rats were given memory and motor tests. Although all 

          supplemented rats showed improvement, those supplemented 

          with blueberry powder showed the most notable improvement. 

          

 

   1. What is the independent variable? (diet: blueberries or no 

              blueberries) 

   2. What are the dependent variables? (memory test and 

              motor skills test) 

 

          More information on the blueberry study 

        

Example 2 

 

          Does beta-carotene protect against cancer? 

        

          Beta-carotene supplements have been thought to protect 

          against cancer.  However, a study published in the Journal 

http://cnx.org/content/m10802/latest/
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          of the National Cancer Institute suggests this is false. The 

          study was conducted with 39,000 women aged 45 and up. These 

          women were randomly assigned to receive a beta-carotene 

          supplement or a placebo, and their health was studied over their lifetime. Cancer 

          rates for women taking the beta-carotene supplement did not 

          differ systematically from the cancer rates of those women 

          taking the placebo. 

          

 

   1.   What is the independent variable? (supplements:  beta-carotene or placebo) 

            

   2.    What is the dependent variable? (occurrence of cancer) 

            

 

Example 3 

 

          How bright is right? 

        

          An automobile manufacturer wants to know how bright brake 

          lights should be in order to minimize the time required for 

          the driver of a following car to realize that the car in front 

          is stopping and to hit the brakes. 

          

 

   1. What is the independent variable? (brightness of brake  light) 

            

   2. What is the dependent variable? (time to hit brake) 

            

 

Levels of an Independent Variable 

          If an experiment compares an experimental treatment with a 

          control treatment, then the independent variable (type of 

          treatment) has two levels: experimental and control.  If an 

          experiment were comparing five types of diets, then the 

          independent variable (type of diet) would have 5 levels.  In 

          general, the number of levels of an independent variable is 

          the number of experimental conditions. 
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The Brain 
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The Cerebral Cortex 
 

 
 

 

 

Dementia: Materials for the Introduction to Psychology Class 

What is Dementia?  
Dementia is a term to describe the loss of mental function in two or more areas such as language, memory, visual and 
spatial abilities, or judgment severe enough to interfere with daily life. Dementia itself is not a disease but a broader set of 
symptoms that accompanies certain diseases or physical conditions. Well-known diseases that cause dementia include 
Alzheimer's disease, multi-infarct dementia, Parkinson's disease, Huntington's disease, Creutzfeldt-Jakob disease, Pick's 
disease, and Lewy body dementia. Other physical conditions may cause or mimic dementia, such as depression, brain 
tumors, head injuries, nutritional deficiencies, hydrocephalus, infections (AIDS, meningitis, syphilis), drug reactions, and 
thyroid problems. Individuals experiencing dementia-like symptoms should undergo diagnostic testing as soon as 
possible. An early and accurate diagnosis helps to identify reversible conditions gives patients a greater chance of 
benefiting from exiting treatments, and allows them and their families more time to plan for the future. 
 
Alzheimer's Disease  
Alzheimer's disease is the most common cause of dementia, affecting as many as 4-5 million Americans. AD is a 
degenerative disease that attacks the brain, begins gradually, and progresses at a variable rate. AD results in impaired 
memory, thinking, and behavior and can last from 3 to 20 years from the time of onset of symptoms. Warning signs of AD 
are memory loss that affects job/home skills, difficulty performing familiar tasks, problems finding the right words, 
disorientation as to time and place, poor or decreased judgment, difficulty with learning and abstract thinking, placing 
things in inappropriate places, changes in mood and personality, and marked loss of initiative. In the last stage of AD, 
patients are unable to take care of themselves. Recent research has shown links between particular genes and 
Alzheimer's disease, but in about 90% of AD cases, there is no clear genetic link. With the help of standardized diagnostic 
criteria, physicians can now diagnose AD with an accuracy of 85-90% once symptoms occur. However, a definitive 
diagnosis of Alzheimer's disease is possible only through the examination of brain tissue at autopsy. 
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Multi-Infarct Dementia  
Multi-infarct dementia (MID), or vascular dementia, is a deterioration of mental capacity caused by multiple strokes 
(infarcts) in the brain. These events may be described as mini-strokes, where small blood vessels in the brain become 
blocked by blood clots, causing the destruction of brain tissue. The onset of MID may seem relatively sudden, as it may 
take several strokes for symptoms to appear, These strokes may damage areas of the brain responsible for a specific 
function as well as produce general symptoms of dementia. As a result, MID is sometimes misdiagnosed as Alzheimer's 
disease. MID is not reversible or curable, but detection of high blood pressure and other vascular risk factors can lead to a 
specific treatment that may modify MID's progression. MID is usually diagnosed through neurological examination and 
brain scanning techniques, such as a computerized tomography (CT) scan or magnetic resonance imaging (MRI).  
 
Parkinson's Disease 
Parkinson's disease (PD) is a progressive disorder of the central nervous system that affects over one million Americans. 
In PD certain brain cells deteriorate for reasons not yet known. These cells produce a substance called dopamine, which 
helps control muscle activity. PD is often characterized by tremors, stiffness in limbs and joints, speech difficulties, and 
difficulty initiating physical movement. Late in the course of the disease, some patients develop dementia and eventually 
Alzheimer's disease. Conversely, some Alzheimer's patients develop symptoms of Parkinson's. Medications such as 
levodopa, which converts to dopamine inside the brain, and deprenyl, which prevents degeneration of dopamine-
containing brain cells, are used to improve diminished or reduced motor symptoms in PD patients but do not correct the 
mental changes that occur.  
 
Huntington's Disease  
Huntington's disease (HD) is an inherited, degenerative brain disease that causes both physical and mental disabilities 
and usually begins in mid-life. Early symptoms can vary from person to person but include involuntary movement of the 
limbs or facial muscles. Difficulty concentrating, and depression. Other symptoms include personality change, memory 
disturbance, slurred speech, and impaired judgment. Children born to a person with HD have a 50% chance of inheriting 
the gene that causes HD. Today a genetic test is available to confirm a diagnosis of HD and to identify carriers of the HD 
gene. It is recommended that anyone considering genetic testing talk first with family and/or appropriate medical and 
counseling professionals. There is no treatment to stop the progression of HD, but the movement disturbances and 
psychiatric symptoms can be treated with medication.  
 
 
 

Summary. Views of Alzheimer’s Disease: How science guessed incorrectly 

about its causes From: © Eric Shiraev. A History of Psychology: Diversity, critical thinking, and social applications 

NY: Sage Publishers (forthcoming) 
 

Dementia is the loss of mental function in two or more areas such as language, 
memory, visual and spatial abilities, or judgment severe enough to interfere with 
daily life. Dementia itself is not a disease but a broader set of symptoms that 
accompanies certain diseases or physical conditions. 
 

Theories of physical decay 
Theories of “payback” for immoral or unhealthy actions 
Theories of a misbalance of humors in the body 
Electric and electromagnetic theories  
Theories of structural abnormalities (Alzheimer) 
Psychological theories 
 
Most recent view: 

Genetic theory: Significant number of proteins associated with the symptoms of 
Alzheimer’s Dementia are encoded by the genes located on the 21st chromosome (the 
same chromosome that is triplicates in the case of the Down syndrome) 
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The Broca Area: An early case that provided information about the localization of the brain’s functions 
 

Paul Pierre Broca (June 28, 1824 - July 9, 1880) was a French physician, anatomist and anthropologist. He 

was a prodigy as a child, holding baccalaureate degrees simultaneously in literature, mathematics and physics. 

He entered the medical school when he was only 17 years old, and graduated at 20, when most of his 

contemporaries were just beginning as medical students. 

  

But the field of study where Broca became famous and a towering figure in the history of medicine and the 

neurosciences, was his discovery of the speech center (now known as the Broca's area or the third 

circumvolution of the frontal lobe). He arrived at this discovery by studying the brains of aphasic patients 

(persons unable to talk), particularly the brain of his first patient in the Bicêtre Hospital, named "Tan", who was 

shown by Broca in 1861 to have a neuro-syphilitic lesion in one side of the brain, precisely in the area which 

controlled speech. 

  

A case in point. The Case or Monsieur Tan. When the patient known under the name Monsieur Leborgne was 

admitted to Bicêtre Hospital, at the age of 21, he had lost the use of speech. He could no longer pronounce two 

or more syllables, which he usually repeated twice at a time. The most common reply was “tan, tan” 

accompanied by animated gestures. This is why the patient, who had spent in the hospital thirty years, was 

frequently called Monsieur Tan. At the time of his admission, Tan did not have other debilitating symptoms. 

Yet some years later he began to lose the movement of his right arm and the lower body and he stayed partially 

paralyzed. Although Tan understood almost everything that was said to him (and he knew exactly how many 

years he had been in Bicêtre) his intellectual skills had been reportedly declining as well.  In April 1861 Dr. 

Broca saw the patient for the first time. The patient died April 17, 1861. The autopsy revealed, besides other 

abnormalities, a large cavity of the size of a chicken egg in the frontal lobe of the left hemisphere. This period 

probably corresponds to the eleven years that preceded the paralysis of the right arm, and during which the 

patient had maintained his intelligence, having lost nothing other than speech. All this permits, however, the 

belief that, in the present case, the lesion of the frontal lobe was the cause of the loss of speech. Aphemia for 

twenty-one years produced by the chronic and progressive softening of the second and third convolution of the 

superior part of the left frontal lobe.  
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Brain research: New studies relevant to psychology 
 

 

The brain scan that can read people's intentions 
 
 
Ian Sample, science correspondent 
Friday February 9, 2007 
The Guardian (Great Britain) 
 
A team of world-leading neuroscientists has developed a powerful technique that allows them to look deep inside a 
person's brain and read their intentions before they act. 

The research breaks controversial new ground in scientists' ability to probe people's minds and eavesdrop on their 
thoughts, and raises serious ethical issues over how brain-reading technology may be used in the future. 

The team used high-resolution brain scans to identify patterns of activity before translating them into meaningful thoughts, 
revealing what a person planned to do in the near future. It is the first time scientists have succeeded in reading intentions 
in this way. 

 "Using the scanner, we could look around the brain for this information and read out something that from the outside 
there's no way you could possibly tell is in there. It's like shining a torch around, looking for writing on a wall," said John-
Dylan Haynes at the Max Planck Institute for Human Cognitive and Brain Sciences in Germany, who led the study with 
colleagues at University College London and Oxford University. 

The research builds on a series of recent studies in which brain imaging has been used to identify tell-tale activity linked to 
lying, violent behaviour and racial prejudice. 

The latest work reveals the dramatic pace at which neuroscience is progressing, prompting the researchers to call for an 
urgent debate into the ethical issues surrounding future uses for the technology. If brain-reading can be refined, it could 
quickly be adopted to assist interrogations of criminals and terrorists, and even usher in a "Minority Report" era (as 
portrayed in the Steven Spielberg science fiction film of that name), where judgments are handed down before the law is 
broken on the strength of an incriminating brain scan. 

"These techniques are emerging and we need an ethical debate about the implications, so that one day we're not 
surprised and overwhelmed and caught on the wrong foot by what they can do. These things are going to come to us in 
the next few years and we should really be prepared," Professor Haynes told the Guardian. 

The use of brain scanners to judge whether people are likely to commit crimes is a contentious issue that society should 
tackle now, according to Prof Haynes. "We see the danger that this might become compulsory one day, but we have to be 
aware that if we prohibit it, we are also denying people who aren't going to commit any crime the possibility of proving 
their innocence." 

During the study, the researchers asked volunteers to decide whether to add or subtract two numbers they were later 
shown on a screen. 

Before the numbers flashed up, they were given a brain scan using a technique called functional magnetic imaging 
resonance. The researchers then used a software that had been designed to spot subtle differences in brain activity to 
predict the person's intentions with 70% accuracy. 

The study revealed signatures of activity in a marble-sized part of the brain called the medial prefrontal cortex that 
changed when a person intended to add the numbers or subtract them. 

Because brains differ so much, the scientists need a good idea of what a person's brain activity looks like when they are 
thinking something to be able to spot it in a scan, but researchers are already devising ways of deducing what patterns 
are associated with different thoughts. 

http://www.guardian.co.uk/
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Barbara Sahakian, a professor of neuro-psychology at Cambridge University, said the rapid advances in neuroscience 
had forced scientists in the field to set up their own neuroethics society late last year to consider the ramifications of their 
research. 

"Do we want to become a 'Minority Report' society where we're preventing crimes that might not happen?," she asked. 
"For some of these techniques, it's just a matter of time. It is just another new technology that society has to come to 
terms with and use for the good, but we should discuss and debate it now because what we don't want is for it to leak into 
use in court willy nilly without people having thought about the consequences. 

"A lot of neuroscientists in the field are very cautious and say we can't talk about reading individuals' minds, and right now 
that is very true, but we're moving ahead so rapidly, it's not going to be that long before we will be able to tell whether 
someone's making up a story, or whether someone intended to do a crime with a certain degree of certainty." 

Professor Colin Blakemore, a neuroscientist and director of the Medical Research Council, said: "We shouldn't go 
overboard about the power of these techniques at the moment, but what you can be absolutely sure of is that these will 
continue to roll out and we will have more and more ability to probe people's intentions, minds, background thoughts, 
hopes and emotions. 

"Some of that is extremely desirable, because it will help with diagnosis, education and so on, but we need to be thinking 
the ethical issues through. It adds a whole new gloss to personal medical data and how it might be used." 

The technology could also drive advances in brain-controlled computers and machinery to boost the quality of life for 
disabled people. Being able to read thoughts as they arise in a person's mind could lead to computers that allow people to 
operate email and the internet using thought alone, and write with word processors that can predict which word or 
sentence you want to type . The technology is also expected to lead to improvements in thought-controlled wheelchairs 
and artificial limbs that respond when a person imagines moving. 

"You can imagine how tedious it is if you want to write a letter by using a cursor to pick out letters on a screen," said Prof 
Haynes. "It would be much better if you thought, 'I want to reply to this email', or, 'I'm thinking this word', and the computer 
can read that and understand what you want to do." 

· FAQ: Mind reading 

What have the scientists developed? 
They have devised a system that analyses brain activity to work out a person's intentions before they have acted on them. 
More advanced versions may be able to read complex thoughts and even pick them up before the person is conscious of 
them. 

How does it work? 
The computer learns unique patterns of brain activity or signatures that correspond to different thoughts. It then scans the 
brain to look for these signatures and predicts what the person is thinking. 

How could it be used? 
It is expected to drive advances in brain-controlled computers, leading to artificial limbs and machinery that respond to 
thoughts. More advanced versions could be used to help interrogate criminals and assess prisoners before they are 
released. Controversially, they may be able to spot people who plan to commit crimes before they break the law. 

What is next? 
The researchers are honing the technique to distinguish between passing thoughts and genuine intentions. 
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VCU STUDY SHOWS BIG-BRAINED PEOPLE ARE SMARTER 

RICHMOND, Va. (June 17, 2005) ï People with bigger brains are smarter than their smaller-brained counterparts, according to a 
study conducted by a Virginia Commonwealth University researcher published in the journal ñIntelligence.ò 

The study, published on line June 16, could settle a long-standing scientific debate about the relationship between brain size and 
intelligence. Ever since German anatomist and physiologist Frederick Tiedmann wrote in 1836 that there exists ñan indisputable 
connection between the size of the brain and the mental energy displayed by the individual man,ò scientists have been searching for 
biological evidence to prove his claim.  

ñFor all age and sex groups, it is now very clear that brain volume and intelligence are related,ò said lead researcher Michael A. 
McDaniel, Ph.D., an industrial and organizational psychologist who specializes in the study of intelligence and other predictors of job 
performance. 

The study is the most comprehensive of its kind, drawing conclusions from 26 previous ï mostly recent ï international studies 

involving brain volume and intelligence. It was only five years ago, with the increased use of MRI-based brain assessments, that 
more data relating to brain volume and intelligence became available. 

McDaniel, a professor in management in VCUôs School of Business, found that, on average, intelligence increases with increasing 
brain volume. Intelligence was measured with standardized intelligence tests, which have important consequences on peoples' lives, 
such as where theyôll go to college or what kind of job they get. Critics have called the tests inaccurate or irrelevant to the real 
world, he said.  

ñBut when intelligence is correlated with a biological reality such as brain volume, it becomes harder to argue that human intelligence 
canôt be measured or that the scores do not reflect something meaningful,ò said McDaniel. 

As an industrial and organizational psychologist, McDaniel works with employers to screen job applicants and measure their 
performance. He said employers will appreciate his findings because intelligence tests are the single best predictor of job 
performance. 

ñOn average, smarter people learn quicker, make fewer errors, and are more productive,ò McDaniel said. ñThe use of intelligence 
tests in screening job applicants has substantial economic benefits for organizations.ò 

Before MRIs, scientists often used external skull measurements or waited until a person died to estimate brain size. The external 
skull measurements were only approximate estimates of brain volume. 

 
 

Monkeys' brains move robotic arms  

BY RICK WEISS, THE WASHINGTON POST  

Scientists in North Carolina have built a brain implant that lets monkeys control a robotic arm with their thoughts, marking the first time 
that mental intentions have been harnessed to move a mechanical object. 
THE TECHNOLOGY could someday allow people with paralyzing spinal cord injuries to operate machines or tools with their thoughts 
as naturally as others today do with their hands. It might even allow some paralyzed people to move their own arms or legs again, by 
transmitting the brain's directions not to a machine but directly to the muscles in those latent limbs.  

The brain implants could also allow scientists or soldiers to control, hands-free, small robots that could perform tasks in 
inhospitable environments or in war zones. In the new experiments, monkeys with wires running from their brains to a robotic arm were 
able to use their thoughts to make the arm perform tasks. But before long, the scientists said, they will upgrade the implants so the 
monkeys can transmit their mental commands to machines wirelessly.  
"It's a major advance," University of Washington neuroscientist Eberhard E. Fetz said of the monkey studies. "This bodes well for the 
success of brain-machine interfaces."  
 

SUBTLE ELECTRICAL SIGNALS  
The experiments, led by Miguel A.L. Nicolelis of Duke University in Durham, N.C., and published today in the journal PLoS Biology, are 
the latest in a progression of increasingly science fiction-like studies in which animals -- and in a few cases people -- have learned to 
use the brain's subtle electrical signals to operate simple devices.  
Until now, those achievements have been limited to "virtual" actions, such as making a cursor move across a computer screen, or to 
small two-dimensional actions such as flipping a little lever that is wired to the brain.  
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The new work is the first in which any animal has learned to use its brain to move a robotic device in all directions in space and to 
perform a mixture of interrelated movements -- such as reaching toward an object, grasping it and adjusting the grip strength depending 
on how heavy the object is.  

"This is where you want to be," said Karen A. Moxon, a professor of biomedical engineering at Drexel University in 
Philadelphia. "It's one thing to be able to communicate with a video screen. But to move something in the physical world is a real 
technological feat. And Nicolelis has taken this work to a new level by quantifying the neuroscience behind it."  
The device relies on tiny electrodes, each one resembling a wire thinner than a human hair. After removing patches of skull from two 
monkeys to expose the outer surface of their brains, Nicolelis and his colleagues stuck 96 of those tiny wires about a millimeter deep in 
one monkey's brain and 320 of them in the other animal's brain.  
The surgeries were painstaking, taking about 10 hours, and ended with the pouring of a substance like dental cement over the area to 
substitute for the missing bits of skull.  

The monkeys were unaffected by the surgery, Nicolelis said. But now they had tufts of wires protruding from their heads, which 
could be hooked up to other wires that ran through a computer and on to a large mechanical arm.  
Then came the training, with the monkeys first learning to move the robot arm with a joystick. The arm was kept in a separate room -- "If 
you put a 50-kilogram robot in front of them, they get very nervous," Nicolelis said -- but the monkeys could track their progress by 
watching a schematic representation of the arm and its motions on a video screen.  
 

REWARDED WITH JUICE  
The monkeys quickly learned how to use the joystick to make the arm reach and grasp for objects, and how to adjust their grip on the 
joystick to vary the robotic hand's grip strength. They could see on the monitor when they missed their target or dropped it for having 
too light a grip, and they were rewarded with sips of juice when they performed their tasks successfully.  

While the monkeys trained, a computer tracked the patterns of bioelectrical activity in the animals' brains. The computer 
figured out that certain patterns amounted to a command to "reach." Others, it became clear, meant "grasp." Gradually, the computer 
learned to "read" the monkeys' minds.  

Then the researchers did something radical: They unplugged the joystick so the robotic arm's movements depended 
completely on a monkey's brain activity. In effect, the computer that had been studying the animal's neural firing patterns was now 
serving as an interpreter, decoding the brain signals according to what it had learned from the joystick games and then sending the 
appropriate instructions to the mechanical arm.  
At first, Nicolelis said, the monkey kept moving the joystick, not realizing that her own brain was now solely in charge of the arm's 
movements. Then, he said, an amazing thing happened.  
"We're looking, and she stops moving her arm," he said, "but the cursor keeps playing the game and the robot arm is moving around."  

The animal was controlling the robot with its thoughts.  
"We couldn't speak. It was dead silence," Nicolelis said. "No one wanted to verbalize what was happening. And she continued to do 
that for almost an hour."  

At first, the animals' performance declined compared to the sessions on the joystick. But after just a day or so, the control was 
so smooth it seemed the animals had accepted the mechanical arm as their own.  
"It's quite plausible that the perception is you're extended into the robot arm, or the arm is an extension of you," agreed the University of 
Washington's Fetz, a pioneer in the field of brain-controlled devices.  

MANY POSSIBILITIES  
John P. Donoghue, a neuroscientist at Brown University developing a similar system, said paralyzed patients would be the first to 
benefit by gaining an ability to type and communicate on the Web, but the list of potential applications is endless, he said. The devices 
may even allow quadriplegics to move their own limbs again by sending signals from the brain to various muscles, leaping over the 
severed nerves that caused their paralysis.  
"Once you have an output signal out of the brain that you can interpret, the possibilities of what you can do with those signals are 
immense," said Donoghue, who recently co-founded a company, Cyberkinetics Inc. of Foxboro, Mass., to capitalize on the technology.  

Both he and Nicolelis hope to get permission from the Food and Drug Administration to begin experiments in people next year. 
Nicolelis also is developing a system that would transmit signals from each of the hundreds of brain electrodes to a portable receiver, 
so his monkeys -- or human subjects -- could be free of external wires and move around while they turn their thoughts into mechanical 
actions.  

"It's like multiple cellular phone lines," Nicolelis said. "As my mother said, 'You can dial your brain now.' "  
Significant challenges remain if the technology is to find widespread application in people. Although earlier experiments suggest the 
electrodes are safe and able to continue functioning for three years or more, longer-term safety studies are needed, and implants with 
far more electrodes may be required to accomplish anything more than the simplest tasks.  
"For something basic like grasping a cup of coffee or brushing your teeth, apparently you could do almost all of this with this kind of 
prosthesis," said Idan Segev, director of the center for neurocomputation at Hebrew University in Jerusalem. "If you were a pianist and 
had a spinal cord injury and you wanted to play Chopin again, then 500 neurons is not enough."  
Still, Segev expressed astonishment at how much the monkeys were able to do with signals from only a few hundred of the brain's 100 
billion or so nerve cells -- evidence, he said, that "the brain uses a lot of backup and a lot of redundancy."  

That may explain one of the more interesting findings of the Duke experiments, he and others said: that neurons not usually 
involved in body movements, including those usually involved in sensory input rather than motor output, were easily recruited to help 
operate the robotic arm when electrodes were implanted there.  
Asked if the monkeys seemed to mind the experiments, Nicolelis answered with an emphatic "No."  
"If anything, they're enjoying themselves playing these games. It enriches their lives," he said. "You don't have to do anything to get 
these guys into their chair. They go right there. That's play time."  
© 2003 The Washington Post Company  
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Phrenology: Between science and popular beliefs       
Source: Eric Shiraev. A History of Psychology (forthcoming, 2010) 

 

There is no a clear distinction between scientific knowledge and popular beliefs. Scientific 

views of today may be deemed unscientific tomorrow. Popular assumptions (such as the belief 

that a violent parent is likely to have children prone to violence or the assumption that men and 

women process information differently) may or may not receive scientific support. Phrenology 

will remain in the history psychology as a marginal theory: its creators and its supporters 

sincerely believed that what they dealt with was undisputed science. Yet the opponents 

presented evidence that phrenology was far from science. This criticism had not prevented 

thousands of followers from turning to phrenology in attempts to explain human behavior, 

emotions, and thought. As in the 19
th
 century, the belief that certain portions of the brain are 

responsible for specific psychological functions remains commonly accepted today. Many 

educated people perceived phrenology (called initially cranioscopy, see again Chapter 1 for 

additional information) as an intriguing theory that made sense: it connected the size and shape 

of the brain with human behavior and the individual’s personality.  

The originator of phrenology Franz Josef Gall (1758-1828) was born in Baden, a 

German land. In his youth, observing his fellow students, noticed that the size and shape of the 

boys’ eyes were connected with their ability to memorize. Later, as a physician, Gall decided to 

investigate how the brain’s size and shape affect behavior and complex psychological 

functioning. He needed empirical facts. First, he began to study subjects in prisons and mental 

asylums. He later examined scores of his friends and acquaintances. Observing their behavior, 

he tried to compare certain behavioral habits the physical characteristics of the head. The logic 

used by Gall was relatively plain: if the structure of the human skull is determined by the 

structure of the brain, and if human brains develop early in life and the bones in the skull match 

the shape and form of the brain, then an enlargement of a portion of the brain would likely 

influence the structure of the skull. Similarly, a recession in the brain with the likely connected 

with a curve is the skull. These enlargements and recessions are likely to indicate either larger 

or smaller parts of the brain beneath the skull. As a result, if it is established than the size of the 

brain’s section affects certain behavior, a trained specialist could make judgments about a 

person’s potentials by looking at this person’s skull. Gall divided the brain into two large 

groups and thirty-seven zones  representing emotional (such as desire to live, reverence, or 

imitation) and intellectual characteristics (such as order, calculation, and comparison.) Gall, if 

we evaluate his intentions, stood on a solid scientific ground. He tried to find parallels between 

the skull’s characteristics and actual behavior of individuals. He also believed that the mind and 

feelings could be measured by objective methods. Such methods were the measurements of the 

parts of brain, the size and shape of which were supposedly determine how people behave and 

what they feel.   

However, phrenology’s position as a science was shaky. Facts disputed phrenology’s 

assumptions and this is exactly what most scientists, doctors, biologists had realized 

evaluating Gall’s writings and statements. Gall and his followers have erred, intentionally or 

not. They have committed a cognitive error called today the self-fulfilling prophecy. In the 
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context of science, this error represents the impact of personal expectations of scientific results: 

if you want to see a certain result you are likely to see it (Levy, 1998). For example, if a 

phrenologist finds that the area of the skull allegedly indicating a person’s benevolence is 

enlarged, every attempt will be made to describe this individual as benevolent! The facts 

inconsistent with the expectations will be ignored. As a result, only some facts will be selected 

to support the expectations, while other research data will be ignored. We will return to the 

error of self-fulfilling prophecy in the history of psychology several times in other chapters.   
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http://usp.nus.edu.sg/victorian/science/phrenology/phrenologyov.html  

 

 

Despite the resistance from the scientific establishment, phrenology gained popularity among 

ordinary people in Europe. Many French scholars of the 18
th
-century had moved to German 

states to seek refuge from political or moral censorship in France. The irony of Gall’s case was 

that, in reverse, he was struggling with an opposition in Austria, where he worked, and sought 

support and protection in France. There he found many supporters including Johann Caspar 

Spurzheim (1776-1832.) In the 1820s the two published popular editions of their scientific 

research accompanied by specially designed depictions of the skull indicating how to “read” the 

measurement and judge own and other people’s intellectual and behavioral dispositions.  

Gradually, research in phrenology turned into a popular movement with dozens of phrenology 

societies formed in Europe than the United States. As an example, the American Phrenological 

Journal was established in 1838. Overall 124 volumes were published before the last issue in 

1911. Later in the 19
th
 century phrenology became a big business: scores of people were willing 

to pay money to get evaluated. The popularity of phrenology was in part due to its creator’s 

personal connections among the elites. Many powerful people closed to the royal and cultural 

elites believed in Gall’s work and supported him as a doctor, or as a scientists, and, perhaps, as 

an entertainer, which he had never wanted of becoming.   
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