[bookmark: h.auvy1elx7y69]Chapter 10: Intelligence
[bookmark: h.o7eyzretfdrn]What is intelligence?
-intelligence: the ability to learn from experience, solve problems, and use knowledge to adapt to new situations
-intelligence test: assesses people's mental abilities and compares them with others, using numerical values
[bookmark: h.rjtrj5p1vqdf]Is intelligence one general ability or several specific abilities?
-Charles Spearman believed we have one general intelligence (g)
-people often have special abilities that stand out and he helped develop factor analysis
-he found that people who score high in some areas, often score higher than average in other areas
-he believed that this g factor underlies all intelligent behaviour
-Satoshi Kanazawa argues that general intelligence evolved as a form of intelligence that helps people solve novel problems i.e. how to find food in a drought
-common problems i.e. how to find a mate, have a different type of intelligence
-Kanazawa say that g scores do correlate with the ability to solve novel problems, but do not correlate much with the individual's skills in evolutionarily familiar situations i.e. social
[bookmark: h.1q3766kikczf]Theories of multiple intelligences
Gardner’s eight intelligences
-Howard Gardner views intelligence as multiple abilities that come in different packages
-believed in eight intelligences: naturalist, interpersonal, intrapersonal, bodily-kinesthetic, spatial, musical, logical-mathematical, linguistic
-savant syndrome: a condition in which a person otherwise limited in mental ability has an exceptional specific skill, such as in computation or drawing
-the g factor does matter though, and it predicts performance on various complex tasks and in various jobs
-grit: those who become highly successful tend also to be conscientious, well-connected, and doggedly energetic

Sternberg’s three intelligences
-Robert Sternberg agrees that there is multiple intelligences, but only three:
1. Analytical (academic problem-solving) intelligence: assessed by intelligence tests, well defined problems with one definite answer
2. Creative intelligence: reacting adaptively to novel situations and generating novel ideas
3. Practical intelligence: everyday tasks that are ill-defined and have multiple solutions.
[bookmark: h.pt2gpt38vmkr]Intelligence and creativity
-intelligence tests, which demand a single correct answer, require convergent thinking
-creative tests require divergent thinking
-five components of creativity:
1. Expertise: a well developed base of knowledge… the more blocks we have, the more likely we can construct them in novel ways
2. Imaginative thinking skills: provide the ability to see things in novel ways, to recognize patterns, and to make connections
3. A venturesome personality: seeks new experiences, tolerates ambiguity and risk, and perseveres in overcoming obstacles
4. Intrinsic motivation: being driven more by interest, satisfaction, and challenge than by external pressures
5. A creative environment: supports innovation, team-building, and communication, and contemplation
[bookmark: h.qx1i855bcr76]Emotional intelligence
-the know how involved in successfully comprehending social situations
-emotional intelligence: the ability to perceive, understand, manage, and use emotions
-test that assesses four emotional intelligence components:
· perceiving emotions
· understanding emotions
· managing emotions
· using emotions
[bookmark: h.ktownorxeh7x]Is intelligence neurologically measurable?
Brain size and complexity
-correlation of about .33 between brain size and intelligence scores
-ample grey matter, ample white matter (making efficient communication between brain centers)

Brain function
-smart people use less energy to solve problems
-verbal intelligence scores are predictable from the speed with which people retrieve information from memory
-those whose brains processed a simple stimulus quickly have more intelligent brains
-people who process more quickly, accumulate more information 
-processing speed and intelligence correlate not because one causes the other, but because they share and underlying genetic influence
[bookmark: h.1hrgffy3yne3]Assessing intelligence
[bookmark: h.hgkx86tt5ser]The origins of intelligence testing
-Galton was curios as to if he could encourage those with high ability to mate with one another
-inheritance of genius

Alfred Binet; predicting school achievement
-needed to objectively identify children with special needs
-Alfred and Theodore Simon measured each their mental age (mental performance typically associated with a certain chronological age) 
-to measure mental age, they theorized that mental aptitude is a mental capacity that shows up in various ways
-to raise the capacities of low scoring children, he recommended “mental orthopedics” that would help develop their attention span and self discipline
-he believed his intelligence test did not measure inborn intelligence as a meter stick measures, but instead identify these children
-he feared it would be used to label children and limit their opportunities

Louis Terman; the innate IQ
-altered alfred's test to measure adults as well
-”the stanford binet”
-”intelligence quotient”- a person's mental age divided by chronological age, multiplied by 100
-this system did not work well for adults, so now instead they represent the test takers performance, relative to the average performance of others the same age
-they used this test for new immigrants and army recruits
[bookmark: h.tya29yi9e963]Modern tests of mental abilities
-psychologists have two tests:
· achievement tests: to reflect what you have learned
· aptitude tests: intended to predict your ability to learn a new skill
-David Wechsler created what is now the most widely used intelligence test “the Wechsler adult intelligence scale”
-the latest addition of the WAIS consists of 15 subtests including:
· similarities: reasoning the commonality of two concepts or ideas
· vocabulary: naming pictured objects or defining words
· block design: visual abstract processing
· letter-number sequencing: on hearing a series of numbers and letters repeat the numbers in ascending orders , then the letters in alphabetical order
-yields not only an overall intelligence score, but also separate scores for perceptual organization, working memory, and processing speed
[bookmark: h.p2dont9ltr1z]Principles of test construction
Standardization
-the number of questions you answer right on an intelligence test, would tell us nothing
-to evaluate your performance, we need a basis for comparing it to others performance
-test makers first give the test to a representative sample of people
-when you take the test after, your score can be compared with the samples scores to determine your position relative to others
-this comparison is standardization
-on a normal curve, the average is 100
-the binet and wechsler tests are restandardized periodically
-the flynn effect: intelligence test performance improving world wide

Reliability
-dependently consistent scores
-to check the test's reliability, the researchers retest people
-if the scores correlate, the test is reliable
 
Validity
-a high reliability does not mean validity
-the extent to which the test actually measures or predicts what it promises
-it is enough for some tests to have content validity (meaning the test taps the pertinent behaviour or criteria on)
-i.e. road test- samples the tasks a driver routinely faces
-we expect intelligence tests to have predictive validity (they should predict the criteria on a future performance)
[bookmark: h.6g58dy74z4wb]The dynamics of intelligence
[bookmark: h.z2addcnf3i9d]Stability or change?
Aging and intelligence
-Phase 1: cross-sectional evidence for intellectual decline. Studied  people at one point in time and compare people of various ages. Older adults have fewer correct answers than do younger adults… This experiment is almost irrelevant because when they compared 30 year olds with 70 year olds they were comparing two different eras, one was less educated
-Phase 2: longitudinal evidence for intellectual stability. studied intelligence longitudinally, retesting the same cohort (group of people) over a period of years. Until late life, intelligence remained stable….problem: the people who lived to the end of the study may be bright, healthy people, those who were stupid died.
-Phase 3: it all depends. Elders have slower processing, but that does not mean less intelligence
-crystallized intelligence: our accumulated knowledge as reflected in vocabulary and analogies tests -increases up to old age
-fluid intelligence: our ability to reason speedily and abstractly, as when solving novel logic problems- decreases beginning in the twenties and thirties, slowly up to age 75 or so, then more rapidly, especially after age 85
-older adults show increased social reasoning, appreciating knowledge limits, and being less distorted by negative emotions

Stability over the life span
-intelligence tests before age 3 only modestly predict children’s future aptitudes
-by age four the tests can predict their adolescent and adult scores
-intelligence is usually quite stable
-why do more intelligent people live longer?:
1. intelligence facilitates more education, better jobs, healthier environment
2. encourages healthy living: less smoking, better diet, more exercise
3. prenatal events or early childhood illnesses might have influenced both intelligence and health
4. a “well-wired body” as evidenced by fast reaction speeds, perhaps fosters both intelligence and longevity
[bookmark: h.369j4yn98pze]Extremes of intelligence
The low extreme
-to be labeled as having an intellectual disability a person must have both a low test score and difficulty adapting to the normal demands of independent living
-a developmental condition that is apparent before age 18

The high extreme
-even though they have extreme intelligence, they are still healthy, and well-adjusted
-children with extraordinary academic gifts are sometimes more isolated, introverted, and in their own world, but most thrive
-giving these gifted children special privilege may widen the gap between the smart and ungifted, also created segregation and prejudice
[bookmark: h.jwlbj9l9wuqn]Genetic and environmental influences on intelligence
-intelligence runs in families
[bookmark: h.5xt1zsjgyhpy]Twin and adoption studies
-intelligence seems to be polygenetic, involving many genes, with each gene accounting for much less than 1 percent of intelligence variations
-little intellect similarities between adoptive parents and children
-environment and experiences influence intelligence, as identical twins IQ vary as they get older
-adoptive children’s verbal ability scores over time become more like those of their biological parents
[bookmark: h.ex027rne0yef]Environmental influences
Early environmental influences
-in crappy orphanages, the children do not get the attention they deserve, and do not develop properly
-among the poor, environmental conditions can depress cognitive development
-schools in poverty-ridden areas, have less qualified teachers and more students, giving a less-enriched education
-malnutrition also plays a role

Schooling and intelligence
-what we accomplish with our intelligence depends also on our own beliefs and motivation
[bookmark: h.ha3hxr9mbzuh]Group differences in intelligence test scores
Gender similarities and differences
-as far as g is concerned, boys and girls, men and women, are the same species
-girls are better spellers, more verbally fluent, better at locating objects, better at detecting emotions, and more sensitive to touch, taste, and colour
-boys outperform girls in tests of spatial ability and complex math problems, 
-though in math computation and overall math performance, boys and girls hardly differ
-males mental ability scores vary more than females
-biological as well as social influences appear to affect gender differences in life priorities, risk taking, and in math reasoning and spatial abilities 

Racial and ethnic similarities and differences
-racial groups differ in their average intelligence test scores
-high-scoring people (and groups) are more likely to attain high levels of education and income
-whites have the highest IQ, then subgroups, then blacks
-schools and culture matter, countries whose economies create a large wealth gap between rich and poor tend also to have a large rich-versus-poor IQ gap
-cultures rise and fall over centuries
[bookmark: h.sqdiuxroqtom]The question of bias
Two meanings of bias
-we consider a test biased if it detects not only innate differences in intelligence but also performance differences caused by cultural experiences 
-tests may be a vehicle for discrimination, as different cultures have different experiences and know a lot about their own culture
-if the SAT predicted the college achievement of women but not that of men, the test would be biased

Test-takers expectations
-negatively stereotyped minorities and women may have unrealized academic potential
-self-doubts and self-monitoring may hijack you working memory and impair your performance
[bookmark: h.xgax7i3rjt0y] 
