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Chapter 9: Intelligence

Defining Intelligence
· Problem solving skills and the ability to adapt to and learn from life’s everyday experiences
· Cannot be measured directly; can be evaluated by studying the intelligent acts that people perform
Is this the only definition of Intelligence?
· Western definitions seem to emphasize adaptation to the environment, basic mental processes, higher order thinking, and speed of processing
· However, some cultures may be suspicious of the quality of work that is done very quickly – hence, emphasizing depth of processing rather than speed of processing
· Other approaches to “defining intelligence”
Confucian perspective emphasizes the characteristics of benevolence and of doing what is right.  The intelligent person spends a great deal of effort in learning, enjoys learning, and persists in lifelong learning.
Taoist perspective emphasizes humility, freedom from conventional standards of judgment, and full knowledge of oneself as well as of external conditions
Yang & Sternberg (1997): found five factors underlying Taiwanese Chinese conceptions of intelligence: general cognitive factor, interpersonal intelligence, intrapersonal intelligence, intellectual self-assertion, and intellectual self-effacement
Chen (1994): found three factors underlying Chinese conceptions of intelligence: nonverbal reasoning ability, verbal reasoning ability, and rote memory
Das (1994): suggests that Buddhist and Hindu philosophies of intelligence involve: waking up, noticing, recognizing, understanding, comprehending, determination, mental effort, and even feelings and opinions.
Ruzgis & Grigorenko (1994): in a review of conceptions of intelligence in Africa, note that these revolve largely around skills that help to facilitate and maintain harmonious and stable intergroup, and intragroup relations
Serpell (1996): Chewa adults in Zambia emphasize social responsibilities, cooperativeness, and obedience as important to intelligence; intelligent children are expected to be respectful of adults
Super & Harkness (1993): Kenyan parents emphasize responsible participation in family and social life as important aspects of intelligence
Dasen (1984): In Zimbabwe, the word for intelligence (‘ngware’) means to be prudent and cautious, particularly in social relationships
Durojaiye (1993): The Yoruba emphasize the importance of depth (listening rather than talking) to intelligence, and of being able to see all aspects of an issue and to place the issue in its proper overall context
Intelligence Testing
· If we have so many possible definitions of intelligence, how can we begin to assess a person’s intelligence?
· Would any test be culturally biased?
· Can we assess some “single concept” of intelligence?
Intelligence Testing
· Francis Galton (1883) 
· Proposed two general qualities that would distinguish the more/less intellectually able
Energy – the capacity for labour – the intellectually gifted have remarkable levels of energy
Sensitivity – the sensitivity of our perceptual systems would permit more/less environmental information to reach our minds – thus, there would be differences in our capacity for the range of information on which intelligence could act
Intelligence Testing
· This is a quote from Galton!
· The discriminative facility of idiots is curiously low; they hardly distinguish between heat and cold, and their sense of pain is so obtuse that some of the more idiotic seem hardly to know what it is.  In their dull lives, such pain as can be excited in them may literally be accepted with a welcome surprise.
Intelligence Testing
· Galton created a variety of psychophysical tests to assess “intelligence”
Weight discrimination – three cases of varying weights – participants had to arrange them in order of weight
Created a whistle to assess the highest pitch that individuals could perceive (higher pitch = higher intelligence)
Discovered that people’s ability to hear high pitches declines with age
Discovered that people’s ability to hear high pitches was not as sensitive as the ability of cats 
(this presented a problem for his theory of intelligence testing)
Intelligence Testing
· Galton’s psychophysical approach to intelligence testing was being used by others, until… 
· Clark Wissler (1901) tested Columbia University undergraduates using a number of Galton’s tests – and compared the results of the testing with the students’ college grades.
Result: the test scores did not intercorrelate with each other, AND did not correlate with grades.
Thus, a new approach to intelligence testing was needed
Intelligence Testing
· Alfred Binet (Binet & Simon, 1916)
· Intelligent thought is composed of three distinct elements:
Direction: knowing what has to be done and how it is to be accomplished
Adaptation: one’s selection and monitoring of one’s strategy during task performance
Control: the ability to criticize one’s own thoughts and actions
Intelligence Testing
· Binet realized that it was important to examine individuals with age appropriate testing
· Thus developed the concept the Intelligence Quotient (IQ)
Chronological Age (CA)
Mental Age (MA) – the individual’s level of mental development relative to typical others (of varying ages)
IQ = (MA/CA) x 100
An IQ of 100 would be “average” (appropriate) for the person’s age
Intelligence Testing
· Infant: “Le Regard” – a lighted match is moved back & forth before the eyes – the tester is looking for the ability to orient and coordination of movement
· Age 2: place a triangle, circle & square into the appropriate holes on a board
· Age 8: defining words; recognizing verbal absurdities (why is the statement foolish?); recognizing and explaining similarities/differences between two objects
· Age 14: solve arithmetic word problems
Criteria of a Good Test
· A good test must meet three criteria: validity, reliability, and standardization 
Criteria of a Good Test
· Reliability is the extent to which a test yields a consistent, reproducible measure of performance 
Test-retest reliability is the extent to which a test yields the same performance by the same individual on more than one occasion 
Alternate forms reliability involves giving alternate forms of the test on two different occasions 
Criteria of a Good Test
· Validity is the extent to which a test measures what it is intended to measure 
Content validity refers to a test’s ability to test a broad range of the content to be measured 
Criterion-related validity is a test’s ability to predict performance when assessed by other measures (criteria) of the attribute 
Construct validity (the broadest form of validity) refers to whether the test actually measures the essence of the theoretical construct
Criteria of a Good Test
· Standardization involves developing uniform procedures for administering and scoring a test, as well as norms and performance standards for the test 
The testing environment, directions, and time limits must be similar for all individuals 
Norms are established by giving the test to a large group representative of the population for whom the test is intended 
Bias in Testing
· Cultural differences in definition of “intelligence”
· Historically, testing was not culturally sensitive – did not account for different cultural norms for intelligence – and did not account for within cultural differences in knowledge and experience
Bias in Testing
· Traditionally, measures of intelligence in the U.S. have shown consistent differences between white and minority (African-American and Hispanic) children (Georgas et al., 2003)
· However, it has been proposed that Socio-Economic Status, not race or ethnicity accounts for the majority of these observed differences
· Prifitera, Weiss & Saklofske (1998) – investigated differences among different racial/ethnic groups (African-American, Hispanic and white)
Bias in Testing
· Prifitera, Weiss & Saklofske (1998)
Sampled African-American, Hispanic and white participants on a number of measures of IQ and demographic variables (age, SES, level of education, gender, region of the country, number of parents living at home, etc.)
Found differences between the three groups on measures of IQ
However, considerable variation in the differences between the three groups depending upon which scale is used
Bias in Testing
· Prifitera, Weiss & Saklofske (1998)
To investigate the relation between SES and IQ, they matched their samples on a number of variables (age, region, sex, parental education level, number of parents living in the household, and SES)
Result: the IQ score differences between the groups is significantly reduced – thus, socioeconomic and demographic factors have a significant impact on IQ scores
Bias in Testing
· Prifitera, Weiss & Saklofske (1998)
Also looked for age trends in the differences (any differences between the groups were examined at different ages)
Result: the difference between the groups becomes even smaller for younger samples – thus, indicating that the observed differences may be the result of socio-economic and cultural variables 
Implication: the data strongly suggests that research needs to look at more refined SES, cultural, linguistic, home environment, medical, and other variables that affect opportunity to learn and the development of cognitive abilities.
Do Environmental Influences Shape Intelligence?
· The Mozart Effect
· Frances Rauscher and colleagues (1993) 
36 college students placed in three conditions
Listening to a Mozart sonata, 
listening to a relaxation tape, and 
silence
Assessed spatiotemporal ability (measured by tests of pattern analysis, matrices and paper-cutting, and paper-folding)
Do Environmental Influences Shape Intelligence?
· Demonstrated that exposure to classical music enhances cognitions pertaining to abstract operations such as mathematical or spatial reasoning
· Calculated “IQ” after the three conditions
Silence = 110, Relaxation = 111, Mozart = 119
· The enhancing effect of the music condition is temporary and does not extend beyond the 10-15 minute period during which the subjects were engaged in each spatial task.
Exposure to Music & Cognitive Performance
Schellenberg, E. G., Nakata, T., Hunter, P. G., & Tamoto, S. (2007). Exposure to music and cognitive performance: Tests of children and adults. Psychology of Music, 35, 5-19.

· Proposed that the “Mozart Effect” is not specific to the composer or the music – rather, is a result of an arousal effect that is produced by the tempo of the music
Exposure to Music & Cognitive Performance
· Study 1: 
48 Canadian Undergraduates listened to music composed by Mozart or Albinoni (10 minutes) and subsequently completed an IQ test.  
Mozart (uptempo & bright), Albinoni (think “funeral”)
Arousal and mood were measured before and after music listening.
Result: only when arousal and mood were significantly elevated, was there a difference in performance on a measure of IQ
Exposure to Music & Cognitive Performance
· Study 2: 
Participants were 39 Japanese children, age 5.
Each child made a “baseline drawing” (to establish baseline measures of creativity)
Four conditions
Mozart
Albinoni
Listening to familiar children’s songs
Singing familiar children’s songs
Exposure to Music & Cognitive Performance
· Study 2: 
After music, a second drawing
Dependent variables: A set of adult raters compared the 1st and 2nd drawings on: drawing times, creativity, energy, and technical proficiency
Results: Listening/Singing familiar music significantly increased drawing times, as well the drawings in these two conditions were rated as more creative, energetic, and technically proficient
Exposure to Music & Cognitive Performance
· Conclusions:
Mozart effect is not specific to composer or music.
Music-enhanced cognitive performance is a byproduct of arousal and mood
Cognitive enhancement after music listening extends to tests of creativity
Enhancement depends on a match between the music and the listener
Types of Intelligence
· The “g Factor” (Spearman, 1927)
Spearman’s Two-Factor Theory (two types of factors)
A general factor (g) common to all tasks requiring intelligence (rational, comprehension, or deductive operations, etc.)
And one specific factor (s) that is unique to each different type of task
Types of Intelligence
· Cattell (1963): Crystallized and Fluid Abilities
Fluid Abilities – the capacity required for problem solving (i.e. the capacity to perceive relationships and use logic) – adaptive learning capacities involving mental operations and processes. The ability to think flexibly and to reason abstractly.
Crystallized Intelligence – involves established cognitive functions related to achievement.  Crystallized abilities are those abilities influenced by formal/informal education (accumulated knowledge).
Types of Intelligence
· Sternberg’s Three Facets of Intelligence (1986)
Analytical intelligence (analytical thinking and abstract reasoning) 
Creative intelligence (insightful, automatic, and creative thinking) 
Practical intelligence (street smarts and practical know-how) 
Types of Intelligence
· Sternberg states that…
Creatively intelligent students do not conform to many teachers’ expectations; 
Conventional schools favor students with high analytic ability; 
Practically intelligent students seldom relate well to the demands of schools 
Types of Intelligence
· Sternberg’s Triarchic Theory of Intelligence
Three subtheories (ideas) about the nature of Intelligence.
Contextual subtheory, Experiential subtheory, and Componential subtheory.
Contextual: “intelligence” (intelligent behaviour) is a concept that is culturally defined.  The specific definition of intelligence will vary depending on what behaviours are valued within that cultural context.
Types of Intelligence
· Sternberg’s Triarchic Theory of Intelligence
Experiential:  “intelligence” (intelligent behaviour) involves the ability to deal effectively with new/novel situations, and also involves the ability to handle familiar tasks with little effort.
Componential:  This subtheory describes the mental processes involved in intelligent thought: Meta-components, Knowledge-acquisition components, and Performance components.
Types of Intelligence
· Sternberg’s Triarchic Theory of Intelligence
Componential:  
Meta-components – the cognitive processes that monitor our own cognitive processing
Knowledge-acquisition components – the cognitive processes involved in taking in new information and assimilating it with existing knowledge
Performance components – the cognitive processes involved when we apply our thinking and knowledge to real world problems
All 3 components contribute to each of the 3 facets
Emotional Intelligence
· Salovey & Sluyter (1997): Emotional Intelligence 
Involves the ability to perceive accurately, appraise, and express emotion
The ability to access and/or generate feelings when they facilitate thought
The ability to understand emotion and emotional knowledge
The ability to reflectively regulate emotions in ways that promote emotional and intellectual growth
Emotional Intelligence
Yip, J. A., & Martin, R. A. (2006). Sense of humour, emotional intelligence, and social competence. Journal of Research in Personality, 40, 1202-1208.

· Method:
111 undergraduate students
Questionnaires on Humour Styles, Emotional Intelligence, Social/Interpersonal Competence
· Results:
Individuals who are better able to regulate their emotions tend to experience more cheerfulness and less negative moods.
Low abilities in accurately perceiving and understanding emotions in oneself and others are associated with a prevalence of sad, distressed and grumpy moods.
People who have difficulties with accurate emotion perception may tend to use humour in inappropriate ways, either to tease and disparage others (aggressive humour) or to excessively disparage themselves and hide their true feelings (self-defeating humour)
Positive styles of humour were related to a better ability to initiate relationships (striking up conversations with strangers and initiating friendships)
Interpersonal competencies (asserting one’s personal rights, providing emotional support, managing conflicts) were related to a lack of negative humour styles
individuals who use aggressive forms of humour report a lower ability to provide emotional support to others and to manage conflicts in relationships
