Chapter 10 Intelligence

I What is Intelligence?

A. Definition of Intelligence 
· There is no real definition, different researchers have different opinions and views on what intelligence is
· They however, do agree that certain characteristics represent intelligence
· Characteristics include: thinking rationally, solving problems, ability to quire knowledge, to act purposefully, to effectively cope and deal with the environment

B. One or Several Intelligences
· One of the most hotly debated topic is if we have one type of intelligence or several? 

B1. The Factor-Analysis Approach
· Some researcher use a technique called factor-analysis 
· It is a sophisticated technique used to determine the factors that may underline clusters of test items 
· Example: take a group of different dogs, they all are different breeds with different characteristics, but what they all have in common is that they are all dogs, this is what factor-analysis is but instead it is using test items 
· Spearman was one of the researchers who used this method in order to answer the questions concerning if we have multiple or single intelligences, we was a co founder of this method
· He concluded that we have different abilities such as mathematical or verbal, however, according to him these do not represent multiple intelligences
· He also concluded that these abilities, even though they may be different, there is a common factor that cuts through them, which he referred to as G (general intelligence)
· He said we have one intelligence that underlies all our different abilities 
· He also said we have S which is specific abilities
· Thurstone was completely opposed to the idea of G, he felt we had distinct and separate multiple intelligences, he came up with 8 different intelligences (see textbook) 
· When modern researchers reviewed his data, they found evidence of G

B2. Contemporary Approaches 
· Gardner: Multiple intelligences
· He is also opposed to G
· He thought every single intelligence has its own value, however, different cultures value different intelligences
· He felt we need to take culture into consideration
· Logic: 
· When brain damage occurs some abilities are affected while others are intact, he said the mere fact that this occurs is clear evidence that we have multiple intelligences that are neurologically distinct and separate from each other 
· Savants are people who are extra ordinary in one or multiple abilities but below average in others
· Prodigies are superior in one ability and average in other
· He felt this was evidence that we have multiple intelligences 
· Different abilities have different developmental courses
The Intelligences:
· Linguistic 
· Logical-mathematical
· Musical 
· Bodily-kinaesthetic
· Spatial 
· Interpersonal 
· Intrapersonal (self-smart) 
· Naturalist 
· Existential (the meaning of life)  ex a philosopher 

2. Sternberg’s Approach 
· Triarchic theory of intelligence 
· Analytical intelligence: to identify and solve a problem. We use these to asses, evaluate and judge information, book smart, use to solve problems that have one solution
· Creative intelligence: thinking outside the box
· Practical intelligence: we don’t learn in a book or school, being intelligent about life, effectively cope with life problems  

3. Emotional Intelligence (EQ) 
· The people with high EQs are not necessarily more successful 
· The components: to know your emotion, understanding your emotions, managing your feelings, self-motivation, delay of gratification (say no to a short term goal in favour of a highly attractive long term goal), recognizing other’s emotions, managing other’s emotions

C. Intelligence and Creativity 
· Creativity is generating ideas that are novel, useful and adaptive 
· Creativity and IQ
· To a certain degree IQ is essential, but there is more to creativity than IQ
· You cannot have creativity without expertise, the most creative people who have spent years developing an in-depth creativity
· Highly creative people are not afraid to come up with new ideas that challenge the existing paradigm 
· Highly creative people are very curious and have many interested, they are open to new experiences 
· Have to be persistent to be able to see ideas through, they use failure as information 
· They have creative thinking, which has three components: ideation fluency (able to come with many ideas in a short period of time about a specific problem), flexibility of thought (different categories of ideas) originality of ideas, you need all three to be a creative thinker
· Visual imagery to help people come up with ideas
· Intrinsic motivation, positive affect 
· A creative environment
· Researchers are beginning to compare creative and less creative brains, highly creative people have both hemispheres engaged when trying to figure out a problem, less creative people only have the right hemisphere engaged  

II Assessing Intelligence

A. Origins of Intelligence Testing
P 415-417 – Earn a Point
· Francis Galton has a fascination with measuring human traits
· He thought it would be fascinating to measure “natural ability” and to encourage those of high ability to mate with one another
· Measures did not correlate with one another
· Intelligence-testing started in France in the early 20th century when they made it law that all children must attend school 
· The need for testing came into effect when some children were not benefiting from regular classes, they needed special classes but did not know had to make the basis for qualification 
· They assumed that all children followed the same developmental path but some develop more rapidly 
· Their goal then became measuring the child’s mental age, the level of performance typically associated with that age
· To measure mental age, they theorized that mental aptitude is a general capacity that shows up in various ways 
· He made a test
· His test was edited when Lewis Terman found that California schoolchildren responded poorly to the test 
· He made the test suitable for teenagers to superior adults and renamed it the Stanford-Binet test
· William Stem than derived IQ 
· The original formula worked well for children but not for adults 
· Modern scores represent to test-taker’s performance relative to the average performance of others the same age 
· The US government developed new tests to evaluate both newly arriving immigrants an World War I army recruits

B. Modern Tests
P 418 – Earn a Point
· Psychologists classify tests are either achievement tests, intended to reflect what you have learned or aptitude test, intended to reflect the ability to learn a new skill
· Achievement aim to asses current performance and aptitude aim to assess future performance
· The Weschsler Ault Intelligence Scale (WAIS) is the most widely used method 
· Consists of 11 subtests broken into verbal and performance areas
· It not only measures overall intelligence, but give separate scores for: verbal comprehension, perceptual organization, working memory and processing speed
· Striking differences among these scores can provide clues to cognitive strengths to weaknesses that therapy can build upon 

C. Principles of Test Construction 
· The bottom line is if any scientific test to have value and be accepted by the scientific community it must follow a certain criteria 
· Criteria: standardization, reliability, validity
· Standardization means giving your test to a large sample of people and that sample must be representative of the population you are interested in; your sample must mirror the characteristics of the individuals you are interested in. Everybody takes the test under uniform conditions, they all get the same test conditions in the same order, with the same instruction, the same amount of time, etc. You are going to use the scores to develop norms and standards to judge and interpret any future scores  
· A test is considered reliable when it produces consistent results and is given to the same people at different times, example if you scored low in self-esteem the first time then you should the second time, the more similar, the more reliable. Split-half 
· Two types of validity: content validity, does the test measure the behaviour of interest? Predictive validity, can use the scores on the test to predict future performance and behaviours  

D. Is Intelligence Neurologically Measurable 

D1. Brain Size
· The correlation between head size and intelligence is r=0.15 which is very small
· There is also a modest correlation (r=0.33) between brain size and intelligence 
· There are more synapses present in highly educated people
· Study Einstein’s brain ****
· Historically human brain’s have shrunk but we’re smarter than other 

D2. Brain Function
· There is a clear relationship between brain function and IQ
· There is a link between how fast we process info and IQ, people with high IQ tend to process info faster than people with lower IQ
· There are different type of studies used to determine this
· Reaction time studies, people with higher IQ have shorter an faster reaction times
· Perceptual speed, how long does it take to study something and answer something about it, people with high IQ have shorter inspection time
· Never conduction velocity (NCV), how fast an electrical impulses is transmitted (how fast is the action potential) people with higher IQ have fast NCV
· Brain waves, observe the brain by placing electrodes on a person, expose them to a stimulus and watch what happens to the brain, people with higher IQs produce faster and more complex brain waves 
· Frontal lobes, there is a connection between fluid intelligence and IQ, when people with higher IQs are solving tasks their frontal lobes light up more than any other area of the brain 
· Glucose consumption, your brain consumes glucose for energy, the brain consumes 25% of glucose from the body, the brain with the person of the high IQ consumes less glucose because its working more efficiently 
· When the activity of glutamate there is an increase in cognitive ability, drugs that also increase dopamine ability also increase cognitive function, smart pill? 

III The Dynamics of Intelligence

***Not on first midterm, but MUST for exam 


IV Genetics and Environmental Influences 

A. Genetic Influences 
· There seems to be a genetic component to intelligence 
· Twin studies emphasis this, in addition they have also done adoption studies
· Adopted children are more similar to their biologic parents than their adopted parents 
· There is a gene on chromosome 6, 1/3 of the people with high IQs have it vs. 1/6 with low IQ
· Heritability do indicate there is a genetic component to IQ, how much of the difference between individuals is due to genetics ( see chapter 4 for more on heritability) 

B. Environmental Influences 
· Improvised vs. Enriched, enriched environmental is linked and associated with higher IQ 
· Link between IQ and nutrition, change the diet and IQ will go up 
· Link between breast feeding and IQ
· Relationship between schooling effects and IQ, during summer months IQ drop but return when they go back to school 
· When there is a negative stereotype about the group you belong with, you perform less well and when positive stereotype lift occurs you perform better
· Flynn effect, IQ scores are rising , average of 3 points every 10 years, cannot be due to genes because genes take 1000 of years to change, so must be environmental 

C. Group Differences in Intelligence Test Scores 
Racial Differences 
· Historically whites have done better on IQ tests than blacks, this may not be genetics, can be environmental 
· White babies are not smarter than black babies 
· No difference in IQs with racially mixed
· Poverty is linked and associated with lower IQs, as socioeconomic status goes up so will IQ 
· Groups being discriminated against will score lower on IQ tests 
· Attitudes, some people in the US tend to believe racial stereotypes and make self fulfilling stereotypes 
· The gap between blacks and white are closing between IQ, researcher believe this gap will continue to close and there will be no differences 
Gender Differences
· There is no differences in IQ between men and women (worldwide) 
· However when looking at specific components on IQ test there is a difference
· Females outperform men at verbal abilities 
· Males of better special abilities 
· Verbal abilities are linked and associated with the frontal lobes 
· Special abilities are linked to the lower lobes
· With training the differences dissipated, therefore nature vs nurture needs to be further explored 
· Emotion-detection abilities: women tend to be better and reading expression at emotions 
· Bottom line: differences between groups are always smaller than differences within a group 

D. The Question of Bias
· Are IQ tests bias? Yes and No
· They are biased because they reflect the culture, knowledge, value, background, education, socioeconomic status of the people who develop them 
· They are not biased in a statistical sense, their predictable ability is the same across the board 
