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Lecture 8

Chapter 10:

Intelligence

-The dog Chaser can recognize over 1000 words. 

-4 major sections covered for this chapter.

I. What is Intelligence?

Definition of Intelligence: 

There is no agreement among researchers for a single definition of intelligence. But they do agree that certain characteristics are part of intelligence. 
The characteristics are: the ability to think rationally, solving problems, ability to acquire knowledge, to act purposefully and to effectively and smartly cope with the environment.
B. One or Several Intelligences?
-Most debated question.

B.1 The Factor-Analysis Approach

In order for researchers to answer this questions, some researchers do factor analysis to do so.

Factor Analysis: Sophisticated statistical technique that is used in order to identify the factors that may underlay clusters of test items.

Spearman used factor analysis to answer this question. He co-created factor analysis. Based on his research and observations, he concluded; While we have different abilities-they are not multiple intelligences. They all have one factor in common that cuts through them, which is general intelligence. Intelligence is one single ability that underlies all the abilities.

'g 'is general intelligence and 's 'is specific abilities.

Thurstone did not believe we have single intelligence (g) , but multiple intelligences that are distinct and separate entities. He proposed 8 different abilities.

Researchers still found the presence of 'g' when they did factor analysis of 8 abilities.

B.2. Contemporary Approaches

Gardner: Multiple Intelligences

There are separate intelligences and every intelligence has a value. Different culture value different intelligences. Hence, culture should be taken into consideration while discussing intelligence.

Logic: Proposes three major arguments:

1) Brain Damage: Some abilities are affected while some remain intact. This shows that we have multiple intelligence that are separate or distinct; or all the intelligences will be affected.

2) Savants and Prodigies: Savant is a person who is extraordinary in one or more ways, but way below average in more than one way.

Prodigy is person who is extraordinary in some way but average in others.

Gardner thinks that this is clear indication for multiple intelligence.

3) Different developmental courses: Different abilities develop in different time, speed and space. Like we learn language and math in different paces. 

The intelligences are :

Linguistic: Super smart with words, language-writers, poets, politicians, lawyer

Logic-Mathematical: engineers, scientists, mathematicians, accountants, physicists etc.

Musical: People who play, compose and sing music.

Bodily-Kinesthetic: Ballerina, skaters, gymnasts-people who use their bodies to create art.

Spatial: Smart about space, relationship between objects in space: Architects-people who deal with patterns, who are aware of space.

Interpersonal: Being able to read body image of people, read people, comfort them: good therapists, politicians, teachers.

Intrapersonal: Being smart about yourself, knowing and understanding your emotions, pursuing your goals

Naturalistic: People who are smart about nature, environment, know about animals, plants etc: David Suzuki is an example.

Existential: People who are smart about major questions about life, the meaning of life and after life: Philosophers

Sternberg's Approach

Sternberg believes in multiple intelligence, but does not like to divide them into many categories. He believe in only 3 approaches: Triarchic Theory

1) Analytical intelligence: Basic Analytical skills to identify, define and solve a problem. We also use basic analytical skills to judge, evaluate and asses information. Book smart intelligence-usually used to solve problems with one single solution.

2) Creative intelligence: Thinking outside the box.

3) Practical Intelligence: This is the type of intelligence that we cannot learn from books and schools, but learned on the streets. Its being smart about life and able to really solve life problems like relationships, work etc. It can be called Street smart intelligence.

. 

Emotional Intelligence (EQ)

People with high intelligence (high IQ) were not successful in other aspects of their lives like marriage, social relationship etc.

Some of the components of EQ are:

 knowing your emotions: knowing exactly what you feel.

Understanding your emotions: Understanding emotions in general, very literate about emotions and very smart about your own emotions and what triggers those emotions-like understand why are they sad, angry etc.

Managing your feelings: When people are emotionally smart, they do not get overwhelmed by their feelings to point where they can't handle anymore, do not get hijacked by emotions, do not ignore or surpass emotions but find healthy ways to deal with emotions.

Self-motivation: Ability to motivate, energize yourself even when you are tired and accomplish your goals.

Delay of gratification: The ability to say no to a very attractive shorter goal to meet a very important long term goal.

Recognizing other's emotions: Ability to read other's emotions, understanding people's state of emotions, reading other people correctly.

Managing other's emotions: Ability to regulate other people's emotions, like comforting other people, remaining calm in the phase of other people's emotions, and help the person through what they are currently feeling. Like remaining calm when they are angry, rational

C. Intelligence and Creativity

Creativity: Ability to generate idea that is useful and adaptable.
Creativity and IQ: Is there a relationship between these two?
To a certain point, IQ is necessary for creativity. Once we reach an IQ of 120, the relationship between creativity and IQ disappears. Like if someone has IQ of 110-more creative than IQ of 95. This indicates that there is more to creativity than simply IQ. 

Components of creativity:

Expertise: Highly intelligent people tend to spend years to develop an in depth understanding knowledge of their field.
Nonconformity: Highly intelligent people are not afraid of developing ideas that challenge the current paradigms.
Curiosity: Highly intelligent and creative people are super curious. Like Newton-curious about why apple falls to ground. They seek out new experiences to make their databases wider.
Persistence: They persist, go through several trials to get what they want, not afraid of obstacles and failures.
Creative thinking: Three components to this:
Ideation and fluency: Ability to generate lot of ideas withing a short period of time.
Flexibility of thought: Its not enough to generate many ideas, but have to come up with different categories of ideas. 
Originality: New, novel, infrequent idea
You need all three components together to have creative thinking.
Visual imagery: Albert Einstein used this,
Intrinsic motivation: People who are highly creative, do what they are doing just because they have interest in it and love it not because they get money or acknowledgment.
Positive affect: More likely to be creative when we have positive emotions than negative emotions.
Creative environment: Very helpful to generate creativity, 2 brains are better than one. You ar encouraged to think outside the box, your ideas are challenged, you are more likely to think creatively.
The brain: Based on research we know that when highly creative people are working on creative tasks, they use both hemispheres of brain equally. When people are told to do les creative tasks, only right hemisphere is used.
II. Assessing Intelligence
Origins of Intelligence testing
-P.415-417: Earn a point

Plato-Individuals differ in mental ability. Scientists began to wonder why did they differed. 

Alfred Binet:Predicting School Achievement:

Modern intelligence testing movement began at turn of 20th century.

Assumed that all children follow same course of intellectual development but some develop more rapidly.

Mental Age: measure of intelligence test performance devised by Binet: the chronological age that corresponds to given level of performance. If a child does as wells as average 8 year old, has a mental age of 8.

To measure mental age, Binet and Simon believed that mental aptitude is a general capacity that shows up in various ways. They tested many reasoning and problem solving questions.

The test was to identify school children needing special attention and not to measure inborn intelligence.

Lewis Terman: The Innate IQ

Terman adapted Binet's idea combined with new ideas and developed Stanford-Binet.

Stanford Binet- widely used American revision by Terman of Binet's original intelligence test.

From these tests, William Stern derived intelligence quotient or IQ.

Intelligence quotient (IQ): ratio of mental age/chronological age)*100. An average child, whose mental and chronological age are the same, has IQ of 100.

Worked for children not adults.

Terman sympathized with Eugenics, believed that only smart and fit people allowed to be reproduced.

B. Modern tests

P.418 Earn a point

 Achievement and Aptitude tests

Achievement tests: a test designed to assess what a person ha learned-like exams. Assess current performance.

Aptitude tests: test designed to predict a person's future performance; aptitude is the capacity to learn. Ex-college entrance exams predict future performance. 

David Wechsler created the widely used intelligence test-WAIS

Wechsler Adult Intelligence Scale (WAIS): most widely used intelligence test, 11 subtests broken into verbal and performance (non-verbal) subtests. 

WISC-for children and preschool children.

The test gives overall intelligence score like Stanford-Binet, also separates scores for verbal comprehension, perceptual organization, working memory and processing speed.

Differences in the scores can show cognitive strengths or weaknesses. 

C. Principles of Test Construction

Psychological tests must meet certain criteria to be considered as scientific idea.and value.
Some of the criteria are:
Standardization: A psychological test must be standardized to be of scientific value. The three pieces to be considered are:
When we standardize a test, we must give the test to a large sample of people. That sample must represent the population you are interested in.
Everybody takes the test under uniform condition. They get the same test items, in same sequence, same instructions and same time etc.
The scores of individuals will be sued to develop norms and standards. These norms and standards will be used to judge and interpret future scores.
Reliability: A test is reliable if it produces consistent results when it is given to  same people at different times. Three rests for reliability
Test-retest: Same test given to same people at time 1, than same test given to same people at time 2. Than both scores are compared, the more similar the scores, the more reliable the test is; and vice-verca.
Split half: The test is broken in two (like 100 Q-50 given at Time 1 and 50 at time 2)-same tests to same people and score compared. The more similar score, the more reliable. 
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C. Principles of Test Construction

Validity: Does the test measure what it is supposed to be measuring?

Content Validity: Does the test measure the behaviour of interest? 

Predictive validity: Can the score be used on a particular test (IQ test) to predict future tests and how you are going to perform. If yes, than it has predictive validity; if not, than not.

Ex: MCAT', SAT etc have predictive validity. 

D. Is Intelligence Neurologically Measurable?

D.1. Brain Size:

Head size? Researchers found a small correlation, barely any: r=0.5. 

At some time, medical doctors believed that size of skull, or certain areas displays amount of intelligence.

Brain size? Researchers found a modest correlation: r=0.33. 

Ex: rich rats and poor rats ex. Also the more you learn, the more your synapses are involved.

Highly Educated: They have more synapses.

Check out Einstein's brain.

-Einstein’s brain was not particularly larger or heavier, but was larger in his parietal 
lobe region (center for mathematical processing, and spatial smarts).
-However, he was slower in terms of learning (smaller in other areas).
Neanderthals had bigger brain, we have smaller brain but we are more smarter.

D.2. Brain Function:

Speed of information processing: There is a relationship between speed of info processing and brain function. High IQ processes information faster than low IQ.

Reaction Time: How fast you take to do a certain reactions-like how fast you take to hit the button. For people with high IQ have faster and shorter reaction time.

Perceptual Speed: How fast brain perceives a information: How long does it take a person to inspect a stimulus before reacting to the stimulus-measure inspection time. People with high IQ have lower inspection time than with low IQ.

Nerve conduction velocity (NCV): How fast the electrical impulse (Action potential ) is transmitted. NCV is faster in brains of people with high IQ than with lower IQ.

Brain Waves: Putting electrodes on skull, exposing to stimuli, looking at brain waves. People with high IQ have complex brain waves, even for simplest stimuli.

Frontal Lobes: Connection between frontal lobes and IQ. Test conducted: When people were doing questions with fluid intelligence, the frontal lobes light up-indicating the connection. Also, as fluid intelligence decreases with age, frontal lobe shrinks.

Glucose consumption: Brain consumes 25% of glucose. 

The brain works more efficiently and less hard for people with high IQ-hence, they consume low amount of glucose. People with low IQ's brain works hard, consumes more glucose and is less efficient. 

Glutamate: Drugs that increase glutamate, tend to enhance cognitive function

Dopamine: Drugs that increase or enhance dopamine, tend to increase cognitive functions

Smart pill:

III. The Dynamics of Intelligence

Not included for first midterm. Must study for finals.

IV. Genetic and Environmental Influences:

Genetic Influences:

Intelligence as it is measured with IQ. 
Twin studies: From twin studies we know that identical twins have similar IQ than fraternal studies-shows connection between genes and IQ.
Adoption studies: Adopted children have more similar IQ with biological parents than adoptive parents-indicating genetic component to IQ/
Researchers found a gene on Chromosome 6: 1/3 of High IQ people have this gene versus 1/6 of the people with low IQ.
Heritability: A percentage of the variation in IQ between individuals (i.e.within a group) is due to genetics. Here, we are talking about differences in IQ. (See chapter 4 for more info on heritability).
B. Environmental Influences:

Environment does play a role in IQ.

Impoverished vs Enriched: 

Mammals who live in richer environment have higher IQ than those living in poorer conditions.

Children from poor environment tend to perform poorly on IQ tests.

Nutrition: Children who are starving, eat less nutritious meal, have a effect on their physical and cognitive development. If nutrition changed, they will have high IQ.

Breast Feeding: 

Babies who are breast feed have higher IQ than those given formula. 

The longer the breast feeding, the longer the connection between IQ and breast feeding.

Researchers believe that the bond between baby and mom is influencing the cognitive development of baby. (So Mom or milk responsible?)

Schooling Effects: Higher the education, higher the IQ and vice-versa. During summer, IQ rates drop unlike the school year.

Stereotype threat: When a negative stereotype about the group you belong to is activated, you are likely to do less well, perform lower than your ability on tests.

Stereotype lift: When a positive stereotype about the group you belong to is activated, you are more likely to perform better.

Studies done on super smart Asian women: One part of study, women were asked to identify their gender before writing the test (women not good enough). They performed less better. Other part were told to identify ethnicity-they performed more better.

Flynn effect: Humans are getting in terms of IQ, the scores are rising. We have higher IQ than your grand parents. If trend continues, your grandchildren will have higher IQ than you.

C. Group Differences in Intelligence Test Scores

Ethnic differences: Differences between whites and blacks as groups in USA.
Historically, whites have performed better than blacks in terms of IQ. Genetic or environmental.
Babies: If the difference is due to genetic, white babies should be smarter than black babies. Research shows that there are no significant difference between black and white babies.
Hence, the differences are more likely due to environment.
Racially mixed: If the difference is genetic, than who should be smarter? People who are 100% black or blacks who are racially mixed? Research shows that there is no difference, hence, the observable differences are most likely to be environment.
Poverty: Historically, blacks have been poorer than whites. Children belonging to any race will perform lower on IQ tests. When black children were adopted in wealthy family, their IQ increased than other black and white children.
Change environment-change IQ.
Discrimination: Groups that are discriminated against in any part of world, they tend to have lower IQ than dominant population. (ex. Burakumin in Japan-severely discriminated-they are 100% Japanese, but still can't get jobs. They are poorest of poor, low IQ than non-Burakumin. But when they move to USA where they are not discriminated-there IQ increases.)
Attitudes: Your attitude maks a big difference.
Within black community, some black people think ' I am black, I am in USA, I can't do much, lots of odd against me'-they perform similarly.
Some blacks, when they here other blacks talking in sophisticated language, the blacks say "They are talking white"-as if education is only for whites.
Ex. Chris Rock: His ancestry was looked up, his ancestor turned out to be not what he thought. 
The gap between black and whites is closing, indicating environment is responsible.
You and your grand parents-you have higher IQ than you grandparents not due to genes but due to environment.
"Race is a biologically meaningless concept": Hence, there is no genetic reason for differences in IQ between ethnic groups, its more likely due to environment.
Gender differences: There is no differences between men and women in general. They differ in some concepts.
Verbal abilities: (linked with frontal lobes): Women surpass men in this category.

Spatial ability: The ability to read and draw map, can rotate 3D objects in mind. Men on average tend to do better than women. Spacial ability is associated with lowe parietal lobes and testosterone. 

During menstrual cycle, when estrogen decreases, women spatial ability increases

Nature or Nurture? Can't really tell

Emotion-detection ability: The ability to look at some one and tell what they are feeling. Women can detect better than men, but it does not mean they are emotionally smarter. Since women are allowed to express better, they can dectet emotions better. 

Differences between groups are always smaller than differences WITHIN a group.
That is, there are more differences in IQ withing whites /blacks, then differences between blacks and whites.

D. The Question of Bias

Are IQ tests biased? 

The answer is both Yes and No both 

Why Yes: IQ tests reflect the knowledge, culture, education, socio-economic status etc of people who create and develop the,. If you are from different culture, education, you will not do well and appear less smart; does not mean you are.

Why NO: The tests are not biased in statistical sense as the tests are used to predict your future performance. The tests are gender blind, don't care about race-they have same predictive validity.

Midterm:

Chapter 4, 5 and 10 only on first midterm

50-60 MCQ, some true and false.

Get Applied questions-give examples and you have to understand concept.

Study as if you are trying to teach the material-understand in depth. 

Study notes and book.

