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Chapter 10: Intelligence
I. WHAT IS INTELLIGENCE
A. Definition of Intelligence
· There is no consensus among researchers as to what intelligence is
· Hundreds of definitions depending on the perspective of researcher
· There are certain components of intelligence that researchers agree reflect intelligence
· Think rationally, solve problems, act purposefully, cope effectively with the environment
· A strong  part of intelligence is to use our mental processes to effectively cope and adapt to the world around us

B. One or several intelligences 
1. The Factor-Analysis Approach 
· Asking question: Is intelligence a single general ability or do we have multiple intelligences that are independent of each other?
· In order to answer the question, some researchers use factor analysis to do so.
· Factor analysis: Sophisticated statistical procedure that allows researchers to identify factors that may underlie test items
· Identify the common factor: different breeds of dogs but they are all dogs
· Common factors examples: intrinsic (doing something because you like it) and extrinsic (doing something in order to get something else) motivations
· Spearman is co-creator of factor analysis, used it to answer question of single ability or multiple intelligences.
· Concluded that intelligence is one single general ability
· Called it g
· General intelligence, or g, is the common factor and underlies all mental abilities we have called s
· General intelligence is at the core of verbal intelligence, spatial, and reason abilities; one person who is poor in one ability will be poor in the other abilities as well
· Thurstone refused g
· Intelligence is not one general ability
· We have multiple intelligences that are independent of each other
· If score is known on one ability, would not be able to predict score on another ability

2. Contemporary approaches (modern approaches) 
a) Gardner: Multiple intelligences
· Does not accept g
· Strongly believes we have multiple intelligences independent of each other
· Logic:
· Brain damage: Some abilities are damaged but others remain intact; clear indication according to Gardner that abilities are neurologically separate and controlled by different parts of the brain
· Savants: Individuals who are superior in one or several abilities than us, but they have serious mutations in other abilities (inferior) – clear indication of multiple intelligences (ex. Someone who can memorize extremely well, but can’t tell left from right)
· Prodigies: Superior in one or more abilities, but they are normal and average in others, ex. 7-year old expert in medical field
· Different developmental courses: Different abilities have different developmental course. Mozart started composing music at age of 4, long before he learned to read and write.
· The intelligences:
· Linguistic: People excellence in language
· Logical-mathematical: Physicists, scientists
· Musical: Composers, singers, playing instruments
· Bodily-Kinesthetic: Use body and handle objects in effective ways – ballerinas, crafters
· Spatial: Understand space, relationships between objects in space, create and use maps well, rotate three-dimensional objects in their mind ex. Choreographer, architects
· Interpersonal: Understand emotions, managing, leading and motivating people
· Intrapersonal: Understanding own self – own emotions, motivations, intentions, and being able to manage self effectively
· Naturalist: Great at understanding nature, biologist
· Existential: Great at pondering and asking questions such as “What is the meaning of life? Is there a god?”
· Nelson Mandela: existential, intrapersonal, interpersonal

b) Sternberg’s Approach
· Believes in multiple intelligences
· Says Gardner went too far with number of intelligences, we don’t have as many as Gardner proposed
· Triarchic theory
· Analytical intelligence: Use our basic analytical skills in order to solve problems, and usually we use them to solve problems that have only one solution, ex. IQ tests. = book smarts
· Creative intelligence: Thinking outside the box, adapting effectively to novel situations, new ideas and approaches
· Practical intelligence: Use our intelligence and reasoning powers to solve problems that have more than one solution. Ex. Fight with partner = life smarts, street smarts

c) Emotional intelligence (EQ)
· Researchers saw people who were book smart were not necessarily good in relationships, success, life, and people with average IQ’s were living better lives than people with low IQ’s		
· People with high EQ’s tend to be more successful in life. Need both IQ and EQ so we can learn to be better
· Components:
· Knowing your emotions: Aware of what you’re feeling
· Understanding your emotions: Why you are feeling the way you do
· Managing your feelings: Emotions - do not take them hostage, choosing a healthy constructive solution to what you’re feeling – Suppressing or denying your emotions does not mean you are controlling your emotions
· Self-motivation: Follow through on promises made to self
· Delay of gratification: Saying no to a very attractive, immediate short-term goal in favour of a long-term goal that is important to you
· Recognizing others’ emotions
· Managing others’ emotions: Ex. Buddhist monk, remaining compassionate while someone else is angry at you

C. Intelligence and creativity
· Creativity and IQ
· Creativity: Coming up with novel ideas, strategies, ways of looking and solving a problem
· Not every novel idea in Psychology is considered to be creative; it has to be valuable, pertinent, and adaptable
· Up to a point, there is a relationship between creativity and IQ: up to an IQ of 120, the higher the IQ the higher the creativity. However after IQ of 120, the relationship between IQ and creativity dissolves
· Two people with IQ’s of 165 and 130 – cannot tell which is more creative
· There is more to creativity than what IQ tests tap
· Components of creativity:
· Expertise: Highly creative people tend to have an extensive knowledge of the field they’re interested in. 
· Nonconformity: Not afraid to come up with ideas that challenge the existing paradigm, not afraid to come up with unpopular ideas
· Curiosity: creative people are more curious, go after it to figure why something is happening
· Persistence: Not fazed by obstacles and challenges, or failure. Failure energizes them to take more action, use failure as a source of information, smart about when to be persistent and when to stop
· Divergent thinking: Convergent thinking is eliminate information until reaching one answer (ex. Multiple choice question), while divergent thinking is starting with one idea and from this come up with multiple ideas (brainstorming)
· Intrinsic motivation: Highly creative people do things because they love it, don’t do it for money, prestige, admiration
· A creative environment: Have people encouraging you to pursue your ideas

II. ASSESSING INTELLIGENCE
A. Origins of Intelligence testing 
· P. 415-417 – Earn a point

B. Modern Tests
· P. 418 – earn a point

C. Principles of test construction 
· Psychological tests – in order to be considered scientifically viable or valuable, it must meet certain criteria, or it will not be accepted by psychological community
· Criteria
· Standardization
· Give test to a large group of people who are representative of the population you are interested in
· The group that is taking the test, everybody takes it under uniform conditions. Get the same items, same wording, same order, same sequence, same instructions word for word, same time, etc.
· The scores of the group using to standardize the test become the norms and the standards that you will use to interpret future scores
· Reliability
· Must produce consistent results. If you give the same test to the same group of people, time and time again, should get consistent results. Does not matter if results are wrong
· Test-retest: Give the same test to the same group of people at time 1 and time 2. Look at correlations between scores between scores at time 1 and time 2 and the higher the correlation, the higher the reliability.
· Split-half test: Take the same test and split it in two halves. Give the first half to the same people and second half people, test same people at time 1 with one half, and same people at time 2 with other half. Look at correlation.

· Validity
· Content validity: Does it measure what it’s supposed to be measuring. Ex. Measuring IQ by taking body temperature = not have content validity
· Predictive validity: If results on the test allow to predict future performance & future behaviours, then test has predictive validity
· MCATs have predictive validity, those who score high on average tend to do well in medical school

D. Is intelligence neurologically measurable? 

· Brain Size: Is there a relationship between size of head (skull) and IQ? 
· r = 0.15 is a very weak and small correlation. Cannot predict IQ based on size of head, not a valid measure of IQ.
· Is there a relationship between size of brain and IQ? 
· r = 0.44 not very strong, but moderate correlation. Research finds that higher brain volume, higher IQ. 
· Autopsy on highly educated people and people who have not finished high school: educated had more synapses in the brain 
· Studied brain of geniuses: Einstein’s brain (bonus point – paragraph on Einstein’s brain on midterm)
· Careful with conclusion that bigger is better
· Neanderthals’ brains were larger than ours but they weren’t smarter
· Mathematician born with half a brain, but is a genius
· The smartest kids: recruited kids between ages of 5 -7, scanned brains, some were average, super intelligent, intelligent… even though smartest kids did not have more volume in brain, their brains on scans showed the most change during the period of 10 years, indicating that they have greater neural plasticity 

· Brain function:
· Relationship between brain function and IQ?
· Speed of correlation between speed of info processing and IQ: smarter brains are processing info faster than less smart 
· Studies performed:
· Reaction time: How fast you react to something. Recruit people with high and low IQ, given simple tasks, smart people have shorter and faster processing time
· Perceptual speed: How long you have to inspect a stimulus before you can answer questions about it. High IQ people need less inspection time. 
· Brain waves: Put electrodes on skull and expose to a stimulus (ex. light, tone – watch what happens in brain). People with high IQ have brains that produce faster and more complex brain waves compared to people with low IQ. 
· Frontal lobes: Several studies – when we use fluid intelligence to complete a task, the frontal lobes are more active than any other part of brain, indicating that different intelligences are linked to different parts of brain 
· Glucose consumption: Brain consumes 25% of the glucose in the body. Glucose consumption in people with high and low IQs: people with low IQ have high levels of glucose consumption - brain working hard but less efficiently, people with high IQ doing the same task has lower GC – the brain is working more efficiently, less hard
· Glutamate: Pills that increase activity of glutamate to increase cognitive functioning 
· Dopamine: Increasing activity of dopamine by pills increases cognitive functioning, showcasing relationship between function and IQ
· Smart pill: Not smart enough to come up with a pill that doesn’t have side effects

III. 	THE DYNAMICS OF INTELLIGENCE (not included for 1st midterm, must for final exam)


IV. 	GENETIC & ENVIRONMENTAL INFLUENCES	

A. Genetic influence 
· There is a genetic component to IQ
· Twin studies: Identical twins are more similar in IQs than fraternal twins are; even identical twins reared apart are more similar in IQ than fraternal twins reared together
· Adoption studies: Adopted children are more similar in IQ to biological parents than adoptive parents, but adoptive parents can influence them
· Genes? Looking for genes that are linked with IQ. Large number of genes – gene on chromosome 6 – more present in people with high IQ than people with low

B. Environmental influences 
· Impoverished vs. enriched environments: Poor children on average score lower on IQ tests than middle class families. The environment is so depleted, don’t stimulate the children. They aren’t less smart, they are just scoring lower. When poor children are taken out of poverty and put into enriched environments, their IQ scores go up
· Nutrition: In areas where children are malnourished, they have lower IQ scores than those with healthy diets. Give protein and vitamin supplements – IQ scores improve
· Breast feeding: Children who are breastfed have higher IQ. Based on science, there are 100 ingredients in breast milk not found in formula – associated with brain development
· Schooling effects: Positive correlation between number of years you go to school and IQ. IQ taps what we study in school; during summer IQ levels go down
· Stereotype threat: If a negative stereotype about a group you belong to is activated and you feel afraid of being judged based on that stereotype, your performance is likely to be worse. Ex. Women who are super smart in math competed against men good in math and scored higher. Then, they told the women that women don’t do well on those tests, which activated stereotype and the super smart women didn’t do well 
· Stereotype lift: Asked smart Asian math woman to identify nationality – math women did even better in tests, since Asians are stereotyped as smart
· Flynn effect: IQ scores worldwide are rising. Mostly due to environmental factors, complex world, technology, staying in school longer. 

C. Group differences in intelligence test scores 
· Politically incorrect questions: Are there differences in IQ scores between “races” and differences between genders?
· Ethnic differences: 
· Based on IQ tests, there are differences in “races” and IQ scores. Historically, in the United States, whites have outperformed blacks on IQ tests. Does that mean that whites are genetically smarter than blacks? A small number of researchers say yes. The majority believe that those differences between white and black are more likely due to environmental factors. 
· Babies: If whites are genetically smarter than blacks, white babies should be smarter. Given IQ tests to both babies, there were no differences. Mostly due to environmental. 
· Some African-Americans are born 100% American, or mixed. If whites are genetically smarter, racially mixed children should be smarter, but they aren’t. There are no differences between racially mixed and 100% black.
· Poverty: At some point in time more blacks were in poverty than whites. Poor white children and poor black children have no differences in IQ scores. Both score low because of environment. When poor black children are taken out of poverty, their IQ scores go up and they score higher than black and white who belong to low socio-economic status
· Discrimination: Group treated lower score lower because they are discriminated against 
· Ex. Burakumin are 100% Japanese, same as rest of Japanese population. However, they are seriously discriminated against in Japan because their ancestors worked as butchers. In Japan, if you work with dead bodies and kill animals, you are considered unfit for social contact and had to live in ghettos. Emperor made it illegal to discriminate, but in spite of this they are still discriminated. They are the poorest and have low IQ scores. When Burakumin leave Japan and go to States, there’s no discrimination and the differences in IQ disappear, indicating role of environment and discrimination
· Attitudes: Within African-American community. Self-fulfilling prophecies: if you believe you can’t do something, you won’t be able to do it. Need to change people’s perceptions.
· The gap is closing…as people acquire more education, there’s less discrimination, IQ scores are rising
· Race is a biologically meaningless concept. If race does not exist, how could one race be genetically smarter than the other?
· You are 15 points higher in IQ than grandparents

· Gender differences:
· In general, no difference in IQ scores. In subsets: girls do better in verbal abilities, math scores in general have no difference. In subsets of math like spatial abilities (understanding relationship between objects in space), men do better
· One of the factors that could explain the difference is higher levels of testosterone in men. Female embryos exposed to higher than normal levels of testosterone do well in spatial abilities. When estrogen levels go up, spatial abilities go down then go up, math abilities better?
· Spatial: Nature/nurture? Men performed better on spatial ability test. Women were trained to solve problems - differences were gone 
· Emotion-detection ability: Women are better, but it does not mean women are smarter than men in terms of emotional intelligence. 
· Bottom line: Always going to hear about differences between genders and races because in the news it gets attention. Differences within a group are always larger than differences between groups. Men differ more from other men in spatial ability than from women. 

D. The question of bias 
· IQ tests are definitely biased and not biased. 
· Yes: IQ tests reflect the knowledge, culture, background, values, and communication strategies of the people who develop them. If you do not belong to the same culture as them, you won’t do as well on IQ test. 
· No: They are not bias in statistical sense. We use IQ tests to make predictions about future performance. They do not predict differently for races and genders. Predictive abilities are the same. 


[bookmark: _GoBack]
