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Chapter 9 (Shaffer) – Intelligence: Measuring Mental Performance

WHAT IS INTELLIGENCE?

· Intelligence does not mean the same thing to all people (Neisser et al., 1996).

· Clearest agreement comes in “one-sentence” characterizations.  Piaget (1970), for example, defined intelligence as “adaptive thinking or action.”

· There is still no singular definition of intelligence because different theorists have very different ideas about which attributes (and how many of them) are core aspects of this construct they call intelligence.

A. Psychometric Views of Intelligence

· According to psychometric theorists, intelligence is a trait or a set of traits that characterizes some people to a greater extent than others.  

· Their goal, then, was to identify precisely what those traits might be and to measure them so that intellectual differences among individuals could be described.

1. Alfred Binet’s Singular Component Approach

a. In 1904, Binet and Simon were commissioned by the French government to construct a test that would identify “dull” children who might profit from remedial instruction.

b. They then devised a large battery of tasks measuring skills presumed to be necessary for classroom learning: attention, perception, memory, numerical reasoning, verbal comprehension, and so on.  Item that successfully discriminated normal children from those described by teachers as dull or slow were kept in the final test.

c. In 1908, the Binet-Simon test was revised, and all test items were age-graded.

d. A child who passed all items at the 5-year-old level but none at the 6-year-old level was said to have a mental age (MA) of 5 years.

2. Factor Analysis and the Multicomponent View of Intelligence

a. Other psychometric theorists were quick to challenge the notion that a single score, such as mental age, adequately represents human intellectual performance.

b. Their point was that intelligence tests require people to perform a variety of tasks.  Couldn’t these different subtests be measuring a number of distinct mental abilities rather than a single, overarching ability?

c. One way of determining whether intelligence is a single attribute or many different attributes is to ask participants to perform a large number of mental tasks and then analyze their performances using a statistical procedure called factor analysis.

d. This technique identifies clusters of tasks, or test items, called factors, that are highly correlated with one another and unrelated to other items on the test.

e. Spearman (1927) found that a child’s scores across a variety of cognitive tests were moderately correlated and thus inferred that there must be a general mental factor, which he called g, that affects one’s performance on most cognitive tasks.  However, he also noticed that intellectual performance was often inconsistent.  Spearman proposed s, or special abilities, each of which (g and s) is specific to a particular test.

f. Primary mental abilities are seven mental abilities, identified by factor analysis, that Thurstone believed to represent the structure of intelligence.

g. Structure-of-intellect model is Guilford’s factor-analytic model of intelligence, which proposes that there are 180 distinct mental abilities.

h. Fluid intelligence refers to one’s ability to solve novel and abstract problems of the sort that are not taught and are relatively free of cultural influences.

i. Crystallized intelligence is the ability to solve problems that depend on knowledge acquired as a result of schooling and other life experiences.

j. Hierarchial model of intelligence is a model in which intelligence is viewed as consisting of (1) a general ability factor at the top of the hierarchy, which influences one’s performance on many cognitive tests, and (2) a number of specialized ability factors (something similar to Thurstone’s primary mental abilities) that influence how well one performs in particular intellectual domains. 

k. Three-stratum theory of intelligence Carroll’s hierarchial model of intelligence with g at the top of the hierarchy, eight broad abilities at the second level, or stratum, and narrower domains of each second-stratum ability at the third stratum.

B. A Modern Information-Processing Viewpoint

· One recurring criticism of psychometric definitions of intelligence is that they are very narrow, focusing primarily on intellectual content, or what a person knows, rather than on the processes by which this knowledge is acquired, retained, and used to solve problems.

· Recently, Sternberg (1985) proposed a triarchic theory of intelligence that emphasizes three aspects, or components, of intelligent behavior: context, experience, and information-processing skills.

1. Context 

a. Whether an act qualifies as intelligent behavior depends to a large extent on the context in which it occurs.

2. The Experimental Component

a. According to Sternberg, one’s experience with a task helps to determine whether one’s performance qualifies as intelligent behavior.

b. He believes that relatively novel tasks require active and conscious information-processing and are the best measures of one’s reasoning abilities, as long as these tasks are not so foreign that the person is unable to apply what he may know (as would be the case if geometry problems were presented to  5-year-olds). 

3. The Componential (or Information-Processing) Component

a. Sternberg is an information-processing theorist who believes that we must focus on the componential aspects of intelligent behavior—that is, the cognitive processes by which we size up the requirements of problems, formulate strategies to solve them, and then monitor our cognitive activities until we’ve accomplished our goals.

C. Gardner’s Theory of Multiple Intelligences

1. Gardner (1983) is another theorist who criticizes the psychometricians for trying to describe a person’s intelligence with a single score.

2. In his book Frames of Mind, Gardner (1983) outlines his theory of multiple intelligences, proposing that humans display at least seven distinctive kinds of intelligence.

HOW IS INTELLIGENCE MEASURED?

A. The Stanford-Binet Intelligence Scale

1. In 1916, Lewis Terman translated and published this revised version of the Binet scale for use with American children.

2. Like Binet’s scale, the original version of the Standford-Binet consisted of age-graded tasks designed to measure the average intellectual performance of children aged 3 though 13.

3. Terman used a ratio measure of intelligence, developed by Stern (1912), that came to be known as an intelligence quotient, or IQ.

4. The child’s IQ, which was said to be as a measure of his brightness or rate of intellectual development, as calculated by dividing his mental age by his chronological age and then multiplying by 100:  IQ=MA/CA x 100

B. The Wechsler Scales

1. The Wechsler Intelligence Test for Children III (WISC-III) is appropriate for schoolchildren aged 6 to 16, whereas the Wechsler Preschool and Primary Scale of Intelligence Revised (WPPSI-R), is designed for children between ages 3 and 8.

2. Wechsler’s scales contain verbal subtests similar to those on the Stanford-Binet as well as nonverbal, or “performance” subtests.  

3. Items on the performance subtests are designed to measure such predominantly nonverbal skills as the ability to assemble puzzles, to solve mazes, to reproduce geometric designs with colored blocks, and to rearrange sets of pictures so that they tell a meaningful story.

4. Test takers receive three scores: a verbal IQ, a performance IQ, and a full-scale IQ based on a combination of the verbal and performance measures.

C. Distribution of IQ Scores

1. One interesting feature of all modern IQ tests is that people’s scores are normally distributed around an IQ of 100.  

2. By definition, the average score made by examinees from each age group is set at 100, and this is the most common score that people make.

3. Note that approximately half the population scores below 100 and half above.

D. Group Tests of Mental Performance

1. Among the more widely used group tests are the Scholastic Assessment Test (SAT), and the American College Test (ACT) taken by many college applicants, and the Graduate Record Examination (GRE) often required of applicants to graduate school.

2. These instrument are sometimes called “achievement” tests because they call for specific information that the examinee has learned at school and are designed to predict future academic achievement.

E. Newer Approaches to Intelligence Testing

1. Although traditional IQ tests are still heavily used, new tests are constantly being developed. 

2. Th Kaufman Assessment Battery for Children (K-ABC) is another recent test, based on modern information-processing theory.  The test is heavily nonverbal in content, primarily measuring what Cattell and Horn call fluid intelligence.  Several factors have been incorporated in an attempt to reduce cultural bias and make the K-ABC fairer than other tests to minority, low-income, and handicapped youngsters.

3. The dynamic assessment attempts to evaluate how well children actually learn new material when an examiner provides them with competent instruction.

F. Assessing Infant Intelligence

· None of the standard intelligence tests can be used with children much younger than 2.5 because the test items require verbal skills and attention spans that infants do not have.  

· Attempts have been made to measure infant “intelligence” by assessing the rate at which babies achieve important developmental milestones.

· Perhaps the best known and most widely used of the infant tests is the Bayley Scales of Infant Development (Bayley, 1969).  This instrument, designed for infants aged 2 to 30 months has three parts: motor scale, mental scale, and Infant Behavioral Record.

· On the basis of the first two scores, the infant is given a developmental quotient, or DQ, rather than IQ.  The DQ summarizes how well or poorly the infant performs in comparison with a large group of infants the same age.

1. Do DQs Predict Later IQs?

a. These instruments generally fail to predict a child’s later IQ or scholastic achievements.  

b. A DQ measured early in infancy may not even predict the child’s DQ later in infancy.

2. New Evidence for Continuity in Intellectual Performance

a. Three attributes appear especially promising for predicting IQ: how quickly infants look when presented with a visual target (visual reaction time), the rate at which they habituate to repetitive stimuli, and the extent to which they prefer novel stimuli to familiar one (preference for novelty).

b. Measures of these information-processing skills obtained during the first 4 to 8 mos. of life have an average correlation of .45 with IQ in childhood, with visual reaction time corresponding more closely to later measures of performance IQ, and the other measures predicting better for verbal IQ.

G. Stability of IQ in Childhood and Adolescence

1. Starting at about age 4, there is meaningful relationship between early and later IQs, and the relationship grows even stronger during middle childhood.

2. The shorter the interval between two testings, the higher the correlations between children’s IQ scores.  But even after a number of years have passed, IQ seems to be a reasonably stable attribute.

3. The cumulative-deficit hypothesis is the notion that impoverished environments inhibit intellectual growth and that these inhibiting effects accumulate over time.

WHAT DO INTELLIGENCE TESTS PREDICT?

A. Scholastic Achievement

1. Not only do children with high IQs tend to do better in school, but also they stay there longer (Brody, 1997). 

B. Vocational Outcomes

1. Generally, the average IQ for an occupation increases as the prestige of the occupation increases.

2. An astute manager or personnel officer would never rely exclusively on an IQ score to decide whom to hire or promote.  One reason for looking beyond IQ is that people differ in tacit (or practical) intelligence—the ability to size up everyday problems and take steps to solve them—which is in closely related to IQ, but which predicts job performance rather well.

C. Health, Adjustment, and Life Satisfaction

FACTORS THAT INFLUENCE IQ SCORES

A. The Evidence for Heredity

1. Twin Studies

a. The IQ correlation for identical twins, who inherit identical genes, is substantially higher than the IQ correlations for fraternal twins and normal siblings, who have half their genes in common.

2. Adoption Studies

a. Adopted children’s IQs are more highly correlated with the IQs of their biological parents than with those of their adoptive parents.

B. The Evidence for Environment

1. Natural Experiments of Social Change

a. In a ten year period, during a period when the tested community had changed in many ways (roads had been built, the school system had been modernized, and economic conditions had improved) the average IQ of children rose by 11 points.

2. Adoption Studies

a. Environment is truly a powerful force that may either promote or inhibit intellectual growth.

SOCIAL AND CULTURAL CORRELATES OF INTELLECTUAL PERFORMANCE

A. Home Environment and IQ

· Sameroff et al., (1993) listed ten environmental factors that place children at risk of displaying low IQ scores, nine of which were characteristics of children’s homes and families (or family members).

· Every one of these risk factors was related to IQ at age 4, and most also predicted IQ at age 13. 

1. Assessing the Character of the Home Environment

a. Caldwell and Bradley have developed a widely used instrument, called the HOME inventory that allows an interviewer/observer to visit a infant, preschooler, or school-age child at home and determine how intellectually stimulating (or impoverished) that home environment is.

2. Does the HOME Predict IQ   

a. Research conducted in the U.S. consistently indicates that scores that homes obtain on the HOME Inventory do predict the intellectual performances of toddlers, preschoolers, and grade-school children, regardless of their social class or ethnic background (Bradley et al., 1988).

B. Birth Order, Family Size and IQ

1. Studies show that the brighter children tend to come from smaller families.  

2. Birth-order also has an effect: on average, first-borns outperform second-borns, who outperform third-borns, and so on down the line.

C. Social Class, Racial, and Ethnic Differences in IQ

1. Children from lower- and working class homes average some 10 to 15 points below their middle-class age-mates on standardized IQ tests.

2. There are also racial and ethnic differences in intellectual performance.

D. Why Do Groups Differ in Intellectual Performance?

1. The Cultural Test Bias Hypothesis is the notion that IQ tests and testing procedures have a built-in, middle-class bias that explains the substandard performance of children from lower-class and minority subcultures.

2. The Genetic Hypothesis is a notion that group differences in IQ are hereditary.

3. The Environmental Hypothesis is the notion that groups differ in IQ because the environments in which they are raised are not equally conducive to intellectual growth.

IMPROVING COGNITIVE PERFORMANCE THROUGH COMPENSATORY EDUCATION

· Compensatory interventions are special educational programs designed to further the cognitive growth and scholastic achievements of disadvantaged children.

· Head Start is a large-scale preschool educational program designed to provide children from low-income families with a variety of social and intellectual experiences that might better prepare them for school.

A. Long-Term Follow-ups

1. Longitudinal studies suggest that program participants score higher in IQ than nonparticipants for 2 to 3 years after the interventions are over, but that their IQ scores eventually decline.

2. However, children who participated in the interventions were much more likely to meet their school’s basic requirements than nonparticipants were.  They were less likely to be assigned to special education classes or to be retained in a grade, and they were more likely than nonparticipants to complete high school. 

B. The Importance of Parental Involvement

1. Comparisons of the impact of early intervention programs suggest that the most effective ones almost always involve parents in one way or another.

2. Some investigators favor two-generation interventions that not only provide children with high-quality preschool education, but also provide disadvantaged parents with social support and the education and vocational training they need to lift themselves out of poverty (Ramey & Ramey, 1998).

C. The Importance of Intervening Early

1. Critics of Head Start have argued that it begins too late (often after age 3) and is simply too brief to have any lasting impact.

2. Studies show evidence that high-quality preschool education that begins very early can have lasting intellectual benefits.

CREATIVITY AND SPECIAL TALENTS

· Giftedness is the possession of unusually high intellectual potential or other special talents.

A. What is Creativity?

1. Creativity is the ability to generate novel ideas or works that are useful and valued by others.

2. Creativity is important to individuals who must solve challenging problems on the job and in daily life, as well to society, when it underlies new inventions, new scientific discoveries, and innovations in social programs or the humanities that enrich our lives.

B. The Psychometric Perspective

1. In his structure-of-intellect model, J.P. Guilford (1967) proposed that creativity represents divergent rather than convergent thinking. 

a. Convergent thinking requires individuals to generate the one best answer to a problem and is precisely what IQ tests measure.

C. Divergent thinking requires one to generate a variety of solutions to problems for which there is not one right answer.
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