Chapter Nine: Intelligence

Module A: Study In Intelligence 
· Steele and Aronson: Why do Minority Groups perform more poorly on standardized tests than their white peers?
· GRE  Graduate Record Exam (similar to LSAT or MCAT) – High Stakes Tests which can include math, grammar, and long answer questions.
· Experiment One took take 114 Stanford students and gave them three sets of subtly different sets of instructions Diagnostic, Non- Diagnostic, and Challenge.
· Diagnostic: “factors involved in solving problems”
· Non-diagnostic: “Factors involved in performance on problems”
· Challenge: “Mental Challenge”
· Each test had an equal population half black and half white students who would take the same test with the same instructions but the preface would change for each test
· The results show that black students with the diagnostic instructions performed significantly worse than the white students with the same instructions but were equal in the other two instructions
· Experiment Four took 24 black and 23 white Stanford students who received identical instructions and were questioned on their background (age, year in school, major, siblings, parental education).
· Half the students were asked about race while the other half were not 
· They proceeded to take the same GRE
· The results showed that black students who were asked about race performed significantly worse than their white peers who had been asked and their black peers who had not.
· Conclusion: Stereotype threat occurs when one does not want to confirm a negative stereotype of ones own group
· The black students in these tests were living down to the stereotypes of their race out of fear that they would be considered dumb unlike their white peers.

Module B: What Is Intelligence 
· APA definition of “smart” is made up of a series of related but also somewhat different concepts
· The ability to understand complex ideas
· Adapt effectively to environment
· Learn from experience
· Engage in various forms of reasoning
· Overcome obstacles
· Kim Peek  “The real rain man”
· Was declared mentally retarded at birth but he has developed to levels of intelligence way beyond expected, he is now a genius and a celebrity.
· Savant 


Module C: Measuring Intelligence
· How do we measure intelligence?
· History
· China once had formal test for Civil Servants which included knowledge on music, archery, horsemanship, arithmetic, writing, knowledge of rituals and ceremonies
· Sir Francis Galton developed early attempts measuring simple sensory perceptual and motor processes ex. Reflexes such as reacting to light, sound recognition, and press a button
· This was based on a belief of speed being equal to intelligence
· Alfred Binet – 1900s
· Paris schoolboard wanted him to design a way to weed out kids who would not succeed/benefit from the schooling so they could minimize class sizes.
· First modern intelligence test – comprised of a number of questions that were based on general knowledge and norms of non-retarded children ages 3-11
· Binet developed a concept of “mental age” which was a level of mental development relative to others their age and how they performed compared to others at their level of development 
· Normal Distribution: The bulk of people would land in the middle and tail out to highest and lowest ends a smaller and smaller proportion of people.
· Compare one set of values to another in order to define “mental age” and often on psychological tests they form the symmetrical hump in the middle that defines a normal distribution.
· If normally distributed… 
· 68% fall within +/- one standard deviation
· 95% fall within +/- two standard deviations
· 99.7% fall within +/- three standard deviations
· This is the 68-95-99 rule and in graphical form its distribution looks like a hump that tails out lower and lower on either side.
· William Stern – 1912 
· Compared mental age with chronological age to develop Intelligence Quotient (IQ) 
· IQ = Mental Age (Divided by) Chronical Age (Times) 100 
· Lewis Terman revised Binet’s test, standardized instructions and additional norms were added allowing the Stanford-Binet Test to exist, testing Scales of… 
· Verbal reasoning
· Quantative reasoning
· Abstract/Visual Reasoning
· Short Term Memory
· Stanford-Binet IQ scores follow the 68-95-99 rule meaning they fall within the normal distribution and are therefor legit.



· David Wechsler developed additions to the Stanford-Binet
· Concerned that the S-B was too verbal and focused on verbal abilities too much adding a non-verbal capability 
· Creation of the Wechsler Adult Intelligence Test (WAIS) in 1939
· 3rd edition, verbal vs non-verbal included Weschsler Adult Intelligence Scale- III (WAIS-III), Wechsler Intelligence Scale for Children- III (WISC-III), and Wechsler Preschool and Primary Scale of Intelligence (WPPSI)
· Stanford-Binet and Wechsler are individually administered meaning that when administered in large group settings certain characteristics that may affect the testing won’t be recognized, like nervousness, causing false results.
· IQ tests are aptitude tests  Testing the ability to learn (includes SATs and CTCS) rather than achievement tests which test what has already been learned (CAT or EQAO)
· Key issues with Psychological Testing
· Standardization
· Test Norms
· Standardization Group
· [bookmark: _GoBack]Reliability of the correlation coefficient
· Correlation Coefficient  A tests ability to consistently measure results
· Validity of content
· Content Validity  are the test items truly representative of intelligence?
· Criterion-related Validity  Are the items correlated with other kinds of measures (ex. Academic or Verbal measures positively correlate with how long we spend in school (.60-.80) and how we succeed in school (.40-.50) and predictive of occupational attainment) 
· Construct Validity  Intelligence is a theoretical construct and so can we really measure IQ?
· Race, Language, Genetics and Culture 
· Phrenology  Gall hypothesized there were 27 faculties in the bumps on our skull which ended up justifying racism
· Pseudo-science but it was a precursor to modern intelligence testing
· EQAO tests were once very culturally biased  
· Culture Fair Tests  psychological test creators attempt to be culturally unbiased with two types of test directions
· One which includes questions familiar to all socioeconomic and ethnic backgrounds 
· One which has no verbal questions (ex. Raven Progressive Matrices Test) 





· Culturally Fair Tests are hard to create –
· Time limits create bias against groups not concerned with time
· Translations create a possible language barrier when different words have different meanings for other language groups
· Cultures have less experience with drawings, photographs, tests
· Subtle social influences  Steele and Aronson’s stereotype threat is an example of how racism and stereotypes influence test scores
· IQ tests are designed to eliminate biases from subjective judgements and should not be relied on as a sole indicator of intelligence because they can cause far reaching affects based on the opinions of others and yourself.

Module D: Theories of Intelligence
· Factor Analysis is the basis of all intelligence theories
· Statistical procedure which identifies items correlated with each other that allows us to take intelligence and divide it into different components or elements (Combination of many things)
· Spearman – 1904 
· Two-Factor Theory which derived from factor analysis of intelligence tests
· Two components  G (general intelligence) and S (specific abilities)
· Gardner – 1999 
· Multiple Intelligences
· Verbal like Journalists
· Mathematical like accountants
· Spatial like architects
· Musical like composers
· Bodily-kinesthetic like surgeons
· Interpersonal like teachers
· Intrapersonal like psychologists
· Naturalistic like botanists
· Existential/Spiritual intelligence 
· Sternberg – 2002 
· Triarchic Theory 
· Analytical (measured by IQ tests)
· Creative (creativity and insight)
· Practical (“street smarts”)
· Most tasks require all, however schools favour analytical ability








· Salovy & Meyer – 1990 
· Emotional Intelligence
· Percieving emotion (facial expressions)
· Using feelings (when to show how excited you are)
· Understanding emotion (why dad won’t cool off about the car)
· Managing feelings (not the time to be mad at the policeman)
· Several people have looked at how it affects real world function…
· 1171 US Air Force recruits with High EI were high perfomers and those with Low EI were low performers
· 5412 Israeli Defense Force recruits with High EI were high performing combatants, part of an elite flying unit and likely officer material all based on emotional intelligence
· Wolff, Druskat, Koman & Messer – 2006
· This studied measured team emotional intelligence in 48 MBA student groups
· High correlation between team effectiveness and the teams EI
· Interpersonal understanding; team self-evaluation; proactive problem-solving; organizational understandings; building relationships all contributed to the emotional intelligence of these teams
· Sternberg and Gardner seem to line up their beliefs in intelligences while Salovy & Meyer focus solely on how emotion impacts intelligence
· Individuals favour one form of an intelligence over an other because they are good at that, and people don’t want to emphasize the aspects which do not highlight them as intelligent people

Module E: Differences in Intelligence
· Extremes in intelligence, the highest and the lowest of intelligence scores
· Intellectual Disabilities are in the range of 70 and below
· Mild  51-70 (Less than 6th grade education; employable; intermittent support; 89% of mentally disabled people in this range)
· Moderate  36-50 (Between 2nd to 4th grade education; sheltered workshops; limited support; 6% of mentally disabled people)
· Severe  20-35 (Trainable in basic health habits; extensive support necessary; 4% of mentally disabled people)
· Profound  >20 (May learn limited self help skills; need pervasive support; 1% of mentally disabled people)
· Based on IQ scores and adaptive testing
· IQ scores two or more standard deviants below the mean 
· Adaptive skill deficits (skills such as taking care of themselves)
· Onset before age 18 (any later and it’s disease or injury related)
· Mild, moderate, severe and profound
· Intellectual disabilities are caused by genetic disorder or injury
· Ex. Downs Syndrome, the chance of it happening is 1 in 800 unless you are over 49 and in that case it is 1 in 11
· Environment/Cultural-familial: no apparent organic brain damage
· IQ between 55 and 70
· Less severe, closer to the mean than genetic causes and therefore higher IQ present
· Intellectual Disability Stats show prevalence
· 1-3% of general population
· 90% are labelled with mild intellectual disability
· Course of ID 
· Tends to be chronic
· Prognosis (future abilities) varies greatly from person to person 
· Biological Causes of Intellectual Disability – Down Syndrome
· Maternal Age and risk of having a downs baby goes up with age 
· Importance of amniocentesis and Chorionic villus sampling when a mothers age is greater than 35-40.
· Based on a mothers age, around 40, there is a larger chance of having a child with downs syndrome
· Organic Intellectual Disabilities are caused by…
· Genetic-chromosomal factors
· Infections and toxic agents
· Trauma (physical injury)
· Ionizing radiation
· Malnutrition and other biological factors 
· Organic factors of down syndrome include Phenylketonuria (PKU)) which is a missing enzyme to convert amino acid, leading to toxic accumulation in the blood which damages the brain
· Cranial anomalies also lead to hydrocephalics, anencephalics and microcephalics (occur rarely and identifiable early)
· Cultural-Familial intellectual disability make up 75% of cases and are the least understood forms of intellectual disabilities 
· They are associated with 
· Mild levels of retardation on IQ tests
· Good adaptive skills
· Extreme Giftedness 
· Involves an IQ of 130+
· Two Standard Deviations above normal
· Creativity, leadership and special talents are often the main thoughts of giftedness
· Stereotype  Weak, socially inept, emotionally troubled
· Terman (1925) contradicted these stereotypes proving that many gifted children excelled in all three of these situations
· Winner (1997) showed that while moderate giftedness came with such perks that the profoundly gifted were less likely to be socially forward
· Giftedness and High Achieving – Beyond IQ
· Renzulli (2002) produced proof that IQ alone did not lead to high achievement but that motivation and creativity were also necessary
· Simonton (2001) drudge theory vs inborn talent  hard work be put into place in order for inborn talent to excel. 
· Giftedness is likely a product of both heredity and environment
· Few gifted children become gifted adults due to a loss of motivation
· They all burn out essentially
· Convergent vs Divergent thinking
· Convergent: There is only correct answer to a bigger problem (aka conventional IQ tests)
· Divergent: There are many different answers to what is being looked for
· Most creative people are intelligent, but intelligent doesn’t necessarily mean creativity
· Creative Process by Csikszentmihalyi (1996)
· Preperation – get immersed
· Incubation – churn ideas
· Insight – “aha” time
· Evaluation – is it good?
· Elaboration – perspiration
· 8 Characteristics to success  hard work being the main characteristic
· Are we born smart?
· Human Genome Project (2003)
· Genetic markers for intelligence found on chromosomes 4, 6 and 22
· Marker on chromosome 6 carried by 1/3 people with high IQ and 1/6 with average IQ
· At least 150 genes related to human cognition
· Genetic influence on intelligence complex
·  IQ correlations show that the closer the genetics the better the correlation in IQ however environment still is a major factor
· Genetic Influences 
· Heritability
· Fraction of IQ in a population is caused by genetic effects
· Heritability of intelligence increases from childhood (35%) to adulthood (75%)
· The influence of our parents genetics on our intelligence increases as we get older
· Maybe we do become our parents
· Adoption Studies
· Stronger correlation between IQs of adopted children and bio parents than adoptive parents
· But, environment has an effect because if placed in a better environment it is likely that IQ increases
· Nature VS Nurture
· Doug Wahlsten 
· Heredity and environment interact in effects on intelligence
· Importance is like height and width to a rectangle
· Pseudo-science of Philippe Rushton 
· Philippe Rushton measured cranial capacities of whites, Asians, and African Americans to prove that white people were the smartest 
· Similar to Arthur Jensen  
· It’s absolutely useless in factoring IQ
Module F: Influences of Intelligence 
· Environmental Influences
· Heredity does not determine IQ to extent Jensen and Rushton claim
· E.g. socioeconomic differences in intelligence and how much parents talk with their children can affect their IQ
· Even with advantages environment has to offer, some children lack the motivation to learn.
· The Flynn Effect
· Worldwide increase in IQ scores
· Is not due to heredity but to the increasing levels of education provided 
· TV and Computer games – Are they making us smarter?
· Steven Johnson (2004) believes the Flynn effect may be explained by the increasing complexity in pop culture 
· E.g. “Dallas” vs “Breaking Bad”; linear and simple storyline vs. complex and multi-dimensional plotline
· “PacMan” vs. GTA 
· Leads to increase in cognitive abilities
· Craig Ramey et al (1984, 1998)
· 111 children from low income communities and poorly educated are placed into two groups, intervention and control
· Intervention: year round daycare, plus medical and social services
· Control: Medical and social services without daycare
· The results… 
· Age 3: 17 IQ point advantage
· Age 15: 5 point IQ advantage
· Greatest advantage occurred if the mothers IQ below 70
· Early Intervention Programs
· Applied cognitively structured daycare and compared IQ up to 21 with those who did not have it
· Kids who received early intervention had an IQ advantage even at 21
· Intelligence Across Cultures
· Emphasis of reasoning & Thinking skills of Western Culture
· Emphasis of responsible participation in Social life of Kenyan Villagers
· Emphasis of visual pattern recognition skills of James Bay Cree
· How does this affect IQ scores compared to white students…
· Aboriginal students scored 20 points lower on verbal scales but 5 points higher on performance scales (emphasis on visual/spatial) based on what is emphasized in their culture 
· Racial differences in heredity of IQ depends on how ethnicity is defined
· Race is often oversimplified (just skin colour) “black vs white” 
· Gaps that exist will narrow between groups with improved environments
· Gender and Intelligence 
· Overlap in scores of males and females
· Males scored higher on some non-verbal areas
· Females scored higher on some verbal areas
· Perhaps men and women achieve similar levels of intelligence via different brain organization 
· Heredity or environment? Both.
· Heredity  Family and twin studies & Heritability estimates 
· Environment  Adoption studies & Flynn Effect
· Interaction: Reaction Range (idea that our genetics give us a certain set of core intellectual capabilities and based on environment we can end up with IQs that are anywhere on that specific reaction range
· Race VS Environment (aka Seed VS Soil)
· Individual variation in corn plant heights within each group due to the genetic variation in the seeds
· This is complicated by epigenetics where the seed and soil affect each other’s quality as a whole.
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