
Intelligence – Definitions of Intelligence – Alfred Binet: A Holistic View 
 
-with the beginnings of universal public education in Europe and North America – 
allowing all children, not just society’s privileged, to enroll in school – educators 
sought methods to identify students who were unable to benefit from regular 
classroom instruction; the first successful intelligence test, constructed by Alfred 
Binet and his colleague Theodore Simon in 1905, responded to this need 
 
-Binet believed that test items should tap complex mental abilities involved in 
intelligent behaviour; Binet and Simon devised a test of general ability that included 
a variety of verbal and nonverbal items, each requiring thought and judgment; their 
test was also the first to associate items of increasingly difficulty with chronological 
age; this enabled Binet and Simon to estimate how much a child was behind or 
ahead of her agemates in intellectual development 
 
The Factor Analysts: A Multifaceted View 
 
-factor analysis – identifies sets of test items that cluster together, meaning that 
test-takers who do well on one item in a cluster tend to do well on the others; 
distinct clusters are called factors 
 

Early Factor Analysis – Charles Spearman was the first influential factor 
analyst; he found that all test items he examined correlated with one 
another; as a result, he proposed that a common underlying general 
intelligence, called “g,” influenced each of them; at the same time, noticing 
that the test items were not perfectly correlated, Spearman concluded that 
they varied in the extent to which “g” contributed to them and suggested that 
each item, or a set of similar items, also measured a specific intelligence 
unique to the task. 
Spearman downplayed the significance of specific intelligences, regarding “g” 
as central and supreme; “g” represents abstract reasoning capacity. 
Thurstone questioned the importance of “g”; unrelated factors exist; 
declaring the supremacy of these factors, Thurstone called them primary 
mental abilities. 
Contemporary Extensions – current theorists and test designers propose 
hierarchical models of mental abilities; these factors, in turn, are measured by 
subtests, groups of related items; subtest scores provide information about a 
child’s strengths and weaknesses; they also can be combined into a total 
score representing general intelligence. 
Crystallized versus Fluid Intelligence - according to Raymond B. Cattell, in 
addition to “g,” intelligence consists of two broad factors: crystallized 
intelligence refers to skills that depend on accumulated knowledge and 
experience, good judgment, and mastery of social customs – abilities 
acquired because they are valued by the individual’s culture; in contrast, 
fluid intelligence depends more heavily on basic information-processing 
skills – the ability to detect relationships among stimuli, the speed with 



which the individual can analyze information, and the capacity of working 
memory; fluid intelligence, which is assumed to be influenced more by 
conditions in the brain and less by culture, often works with crystallized 
intelligence to support effective reasoning, abstraction, and problem solving. 
Tests aimed at reducing culturally specific content usually emphasize fluid 
over crystallized items. 
The Three-Stratum Theory of Intelligence – elaborates the models proposed 
by Spearman, Thurstone, and Cattell; Carroll represented the structure of 
intelligence as having three tiers; “g” presides at the top; in the second tier 
are an array of broad abilities, which Carroll considered the basic biological 
components of intelligence; in the third tier are narrow abilities – specific 
behaviours through which people display the second-tier factors. 

 
Recent Advances in Defining Intelligence – Combining Psychometric and Information-
Processing Approaches 
 
-to overcome the limitations of factor analysis, investigators combine psychometric 
and information-processing approaches; they conduct componential analyses of 
children’s test scores, looking for relationships between aspects (or components) of 
information-processing and children’s intelligence test performance 
 
-the componential approach has a major short-coming: it regards intelligence as 
entirely due to causes within the child 
 
Sternberg’s Triarchic Theory 
 
-Sternberg’s triarchic theory of successful intelligence is made up of three broad, 
interacting intelligences: (1) analytical intelligence, or information-processing skills; 
(2) creative intelligence, the capacity to solve novel problems; and (3) practical 
intelligence, application of intellectual skills in everyday situations; intelligent 
behaviour involves balancing all three intelligences to achieve success in life, 
according to one’s personal goals and the requirements of one’s cultural community 
 

Analytical Intelligence – consists of the information-processing 
components that underlie all intelligent acts: applying strategies, acquiring 
task-relevant and metacognitive knowledge, and engaging in self-regulation. 
Creative Intelligence – people who are creative think more skillfully than 
others when faced with novelty; given a new task, they apply their 
information-processing skills in exceptionally effective ways, rapidly making 
those skills automatic so that working memory is freed for more complex 
aspects of the situation. 
Practical Intelligence – intelligence is a practical, goal-oriented activity 
aimed at one or more of the following purposes: adapting to, shaping, or 
selecting environments; intelligent people skillfully adapt their thinking to fit 
with both their desires and the demands of their everyday worlds; when they 
cannot adapt to a situation, they try to shape, or change, it to meet their 



needs; if they cannot shape it, they select new contexts that better match 
their skills, values, or goals. 
The triarchic theory emphasizes the complexity of intelligent behaviour and 
the limitations of current intelligence tests in assessing that complexity. 

 
Gardner’s Theory of Multiple Intelligences 
 
-Howard Gardner’s theory of multiple intelligences defines intelligence in terms 
of distinct sets of processing operations that permit individuals to solve problems, 
create products, and discover new knowledge in a wide range of culturally valued 
activites; dismissing the idea of general intelligence, Gardner proposes at least eight 
independent intelligences 
 
-Gardner believes that each intelligence has a unique biological basis, a distinct 
course of development, and different expert, or “end-state” performances; at the 
same time, he emphasizes that a lengthy process of education is required to 
transform any raw potential into a more social role; cultural values and learning 
opportunities affect the extent to which a child’s strengths are realized and the way 
they are expressed 
 
-Gardner’s view accepts the existence of innately specified, core domains of thought, 
present at birth or emerging early in life; then, as children respond to the demands 
of their culture, they transform those intelligences to fit the activities they are called 
on to perform 
 
-critics of Gardner’s theory question the independence of his intelligences; they 
point out that the unusual skills of people with savant syndrome are mechanical and 
inflexible because those skills are not aided by other abilities; in contrast, excellence 
in most fields requires a combination of intelligences 
 
Measuring Intelligence 
 
-the group-administered tests given from time to time in classrooms permit large 
numbers of students to be tested at once and are useful for instructional planning 
and for identifying students to be tested at once and are useful for instructional 
planning and for identifying students who require more extensive evaluation with 
individually administered tests; unlike group tests, which teachers can give with 
minimal training, individually administered tests demand considerable training and 
experience to give well; the examiner not only considers the child’s answers but also 
carefully observes the child’s behaviour, noting such reactions; these observations 
provide insights into whether the test results accurately reflect the child’s abilities 
 
Some Commonly Used Intelligence Tests 
 
-two individual tests – the Stanford-Binet and the Wechsler – are most often used to 
identify highly intelligent children and diagnose those with learning problems 



The Stanford-Binet Intelligence Scales – the modern descendant of Alfred 
Binet’s first successful intelligence test is the Stanford-Binet Intelligence 
Scales, Fifth Edition, for individuals from age 2 to adulthood; this latest 
edition measures general intelligence and give intellectual factors: fluid 
reasoning, quantitative reasoning, knowledge, visual-spatial processing, and 
working memory; each factor includes both a verbal mode and a nonverbal 
mode of testing, yielding 10 subtests in all; the nonverbal subtests do not 
require spoken language and are especially useful when assessing 
individuals with limited English, hearing impairments, or communication 
disorders; the quantitative reasoning and knowledge factors emphasize 
crystallized intelligence (culturally loaded, fact-oriented information); the 
fluid reasoning, visual-spatial processing, and working-memory factors, 
which tap fluid intelligence, are assumed to be less culturally biased. 
A special edition of the test, the Stanford-Binet Intelligence Scales for Early 
Childhood, includes fewer items and is tailored for assessing children 
between 2 years of age and 7 years 3 months; this makes the current 
Stanford-Binet more useful than its previous edition for diagnosing 
intellectual difficulties in early childhood. 
The Wechsler Intelligence Scale for Children – the Wechsler Intelligence 
Scale for Children-IV (WISC-IV) is the fourth edition of a widely used test 
for 6- through 16-year olds; the Wechsler Preschool and Primary Scale of 
Intelligence-III (WPPSI-III), is appropriate for children 2 years 6 months 
through 7 years 3 months; the Wechsler tests offered both a measure of 
general intelligence and a variety of factor scores long before the Stanford-
Binet. 
The WISC-IV includes four broad intellectual factors: verbal reasoning, 
perceptual reasoning, working memory, and processing speed; the WISC-IV 
was designed to downplay crystallized, culture-dependent intelligence, 
which is emphasized on only one factor (verbal reasoning); the remaining 
three factors focus on fluid, information-processing skills. 

 
Aptitude and Achievement Tests 
 
-aptitude tests assess an individual’s potential to learn a specialized activity; 
achievement tests aim to assess not potential to learn but actual knowledge and 
skill attainment 
 
-the three test types do not differ in breadth of content; intelligence tests assess the 
widest array of skills; aptitude tests are narrower, focusing on particular skill areas; 
and achievement tests cover the narrowest range because they are aimed at 
measuring recent learning, usually in particular school subjects 
 
Tests for Infants 
 
-most infant measures emphasize perceptual and motor responses; The Bayley 
Scales of Infant and Toddler Development is suitable for children between 1 month 



and 3 ½ years; the most recent edition, the Bayley-III, has three main subtests: (1) 
the Cognitive Scale, (2) the Language Scale, which taps understanding and 
expression of language, and (3) the Motor Scale, which assesses fine and gross 
motor skills 
 
-two additional Bayley-III scales depend on parental report: (4) the Social-
Emotional Scale, and (5) the Adaptive Behaviour Scale, which asks about adaptation 
to the demands of daily life 
 
-infant tests are poor predictors of mental ability in childhood; infants and toddlers 
easily become distracted, fatigued, or bored during testing, so their scores often do 
not reflect their true abilities; because most infant scores do not tap the same 
dimensions of intelligence assessed in older children, they are conservatively 
labelled developmental quotients (DQs) rather than IQs 
 
-infant tests are somewhat better at making long-term predictions for very low-
scoring babies; today, they are largely used for screening – helping to identify for 
further observation and intervention infants who are at risk for future 
developmental problems 
 
Computation and Distribution of IQ Scores 
 
-intelligence tests for infants, children, and adults are scored in the same way – by 
computing an intelligence quotient (IQ), which indicates the extent to which the 
raw score (number of items passed) deviates from the typical performance of same-
age individuals; to make this comparison possible, test designers engage in 
standardization – giving the test to a large, representative sample of individuals, 
which serves as the standard for interpreting scores 
 
-within the standardization sample, scores at each age level form a normal 
distribution in which most scores cluster around the mean, or average, with 
progressively fewer falling toward each extreme; this bell-shaped distribution 
results whenever researchers measure individual differences in large samples; 
when intelligence tests are standardized, the mean IQ is set at 100; an individuals IQ 
is higher or lower than 100 by an amount reflecting how much his or her test 
performance deviates from the standardization-sample mean 
 
-the IQs of the great majority of people (96 percent) fall between 70 and 130 
 
What Do Intelligence Tests Predict, and How Well? – Stability of IQ Scores 
 
-stability refers to how effectively IQ at one age predicts itself at the next 
 

Correlational Stability – one way of examining the stability of IQ is to 
correlate scores obtained at different ages; this tells us whether children who 
score low or high in comparison to their agemates at one age continue to do 



so later; examining these correlations, researchers have identified two 
generalizations about the stability of IQ: 

-the older the child at time of first testing, the better the prediction of 
later IQ – after age 6, stability improves 
-the closer in time two testings are, the stronger the relationship 
between the scores 

Why do preschool scores predict less well than later scores? – one reason is 
that with age, test items focus less on concrete knowledge and more on 
complex reasoning and problem solving, which require different skills; 
another explanation is that during periods of rapid development, children 
frequently change places in a distribution; IQ may become more stable after 
schooling is under way because daily classroom activities and test items 
become increasingly similar. 
Stability of Absolute Scores – stability can also be viewed in absolute terms 
– by examining each child’s profile of IQ scores over repeated testings. 
According to the environmental cumulative defict hypothesis, the 
negative effects of underprivileged rearing conditions increase the longer 
children remain in them; as a result, early cognitive deficits lead to more 
deficits, which become harder to overcome. 

 
IQ as a Predictor of Academic Achievement 
 
-beginning at age 7, IQ is moderately correlated with adult educational attainment 
 
IQ as a Predictor of Occupational Attainment 
 
-research indicates that childhood IQ predicts adult occupational attainment just 
about as well as it correlates with academic achievement; by second grade, children 
with the highest IQs are more likely, as adults, to enter prestigious professions 
 
-practical intelligence – mental abilities apparent in the real world but not in 
testing situations – predicts on-the-job performance as well as, and sometimes 
better than, IQ; whereas test items are formulated by others, provide complete 
information, are often detached from real life, and have only one solution, practical 
problems are not clearly defined, are embedded in everyday experiences, and 
generally have several appropriate solutions, each with strengths and limitations 
 
IQ as a Predictor of Psychological Adjustment 
 
-IQ is moderately correlated with emotional and social adjustment 
 
Ethic and Socioeconomic Variations in IQ 
 
-researchers assess a family’s standing on this continuum through an index called 
socioeconomic status (SES), which combines three interrelated – but not 
completely overlapping – variables: (1) years of education and (2) the prestige of 



one’s job and the skill it requires, both of which measure social status, and (3) 
income, which measures economic status 
 
Differences in General Intelligence 
 
-American black children score, on average, 12 to 13 IQ points below American 
white children; Hispanic-American children fall midway between black and white 
children, and Asian Americans score slightly higher than their white counterparts – 
about 3 points 
 
-ethnicity and SES account for only about one-fourth of the total variation in IQ 
 
Differences in Specific Mental Abilities 
 
-Arthur Jensen distinguishes two types of intelligence: (1) associative, which 
emphasizes rote memory, and (2) conceptual, which emphasizes abstract reasoning 
and problem solving 
 
-according to Jensen, black-white and SES differences in IQ are due to conceptual 
abilities; the groups are similar in associative intelligence 
 
Explaining Individual and Group Differences in IQ 
 
-over the past three decades, researchers have carried out hundreds of studies 
aimed at explaining individual, ethnic, and SES differences in mental abilities; the 
research is of three broad types: (1) investigations addressing the importance of 
heredity, (2) those that look at whether IQ scores are biased measures of the 
abilities of low-SES and minority children, and (3) those that examine the influence 
of children’s home environments on their mental test performance 
 
Genetic Influences 
 

Heritability of Intelligence – the greater the genetic similarity between 
family members, the more they resemble one another in IQ; heredity is 
partially responsible for individual differences in mental test performance; 
the correlation for identical twins reared apart is much higher than for 
fraternal twins reared together. 

 
Adoption Studies: Joint Influence of Heredity and Environment 
 
-in adoption studies, researchers gather two types of information: (1) correlations 
of the IQs of adopted children with those of their biological and adoptive parents, for 
insight into genetic and environmental influences, and (2) changes in the absolute 
value of IQ as a result of growing up in an advantaged adoptive family, for evidence 
on the power of the environment 
 



-when young children are adopted into caring, simulating homes, their IQs rise 
substantially compared with the IQs of nonadopted children who remain in 
economically deprived families 
 
Race and Ethnicity: Genetic or Cultural Groupings? 
 
-DNA analyses reveal wide genetic variation within races and minimal genetic 
variation between them 
 
Cultural Bias in Testing 
 

Stereotypes – stereotype threat – the fear of being judged on the basis of a 
negative stereotype – can trigger anxiety that interferes with performance; 
stereotype threat undermines test taking in both children and adults. 
Over middle childhood, children become increasingly conscious of ethnic 
stereotypes, and those from stigmatized groups are especially mindful of 
them; by junior high school, many low-SES minority students start to devalue 
doing well in school, saying it is unimportant to them. 

 
Reducing Cultural Bias in Testing 
 
-dynamic assessment – an innovation consistent with Vygotsky’s zone of proximal 
development; the adult introduces purposeful teaching into the testing situation to 
find out what the child can attain with social support; three factors distinguish 
dynamic assessment from traditional static approaches: 
 

-a focus on the processes involved in learning and development (rather than 
on intellectual products) 

 -feedback provided after each task (rather than no feedback) 
-an adult-child relationship based on teaching and help individualized for 
each child (rather than a neutral relationship that is identical for all children) 

 
-dynamic assessment often follows a pretest-intervene-retest procedure; while 
intervening, the adult seeks the teaching style best suited to the child and 
communicates strategies that the child can generalize to new situations 
 
-research consistently shows that “static” assessments frequently underestimate 
how well children do on test items after receiving adult assistance 
 
-dynamic assessment is time-consuming and requires extensive knowledge of 
minority children’s cultural values and practices 
 
Home Environment and Mental Development 
 
-researchers divide home influences into two broad types: shared environmental 
influences pervade the general atmosphere of the home and, therefore, similarly 



affects siblings living in it; nonshared environmental influences make siblings 
different from one another 
 

Shared Environmental Influences – two types of research shed light on the 
role of shared environmental influences: (1) studies in which researchers 
observe home environmental qualities and relate them to IQ, and (2) studies 
examining the impact of family beliefs about intellectual success on student 
performance. 
Observations of Home Environmental Qualities – the Home Observation for 
Measurement of the Environment (HOME) is a checklist for gathering 
information about the quality of children’s home lives through observation 
and parental interview. 
Stimulation provided by parents is moderately linked to mental 
development. 
The HOME-IQ relationship declines in middle childhood, perhaps because 
older children spend increasing amounts of time in school and other out-of-
home settings. 
Nonshared Environmental Influences – kinship research suggests that 
nonshared environmental factors are more powerful than shared influences 
on IQ. 

 
Early Intervention and Intellectual Development 
 
-Project Head Start – begin in 1965 and currently includes more than 19 000 Head 
Start centres serving about 909 000 children; a typical Head Start centre provides 
children with a year of two of preschool, along with nutritional and health services; 
parent involvement is central to the Head Start philosophy 
 
-in 1995, Canada initiated Aboriginal Head Start for First Nations, Inuit, and Metis 
children younger than age 6, 60 percent of home live in poverty; like Project Head 
Start, the program provides children with preschool education and nutritional and 
health services and encourages parent involvement; it also builds on the children’s 
knowledge of Aboriginal languages and cultures 
 
Benefits of Early Intervention 
 
-Early Head Start, begun in 1995, currently has 700 sites serving 65000 low-income 
families; it offers an array of coordinated services – child care, educational 
experiences for infants and toddlers, parenting education, family social support, and 
health care – delivered through a centre-based, home-based, or mixed approach, 
depending on community needs; intervention lead to warmer, more stimulating 
parenting, a reduction in harsh discipline, gains in cognitive and language 
development and lessening of child aggression 
 
The Future of Early Intervention 
 



-what factors contributed to the enduring impact of such outstanding programs as 
the High/Scope Perry Preschool Project, the Chicago Child-Parent Centers, and the 
Carolina Abecedarian Project? – according to one analysis, they shared the following 
critical features: 
 
 -starting early 
 -employing well-educated, well-compensated teachers 
 -maintaining generous teacher-child ratio and small class sizes 
 -offering intensive intervention 
 -emphasizing parent involvement, education, and support 
 -focusing on the whole child 
 
Giftedness: Creativity and Talent 
 
-gifted children – those who display exceptional intellectual strengths 
 
-creativity is the ability to produce work that is original yet appropriate – 
something that others have not thought of but that is useful in some way; judgments 
of creativity reflect not only the quality of the product but also the process of 
arriving at it 
 
The Psychometric View 
 
-divergent thinking – the generation of multiple and unusual possibilities when 
faced with a task or problem; divergent thinking contrasts with convergent 
thinking, which involves arriving at a single correct answer and is emphasized on 
intelligence tests 
 
-tests of divergent thinking are known as the psychometric approach to creativity 
because they permit scores to be compared to the performance of standardization 
samples 
 
A Multifaceted View 
 
-Sternberg and Todd Lubart’s investment theory of creativity – according to 
Sternberg and Lubart, pursing a novel project (one not being tackled by others) 
increases the chances of arriving at a creative, highly valued product; but whether a 
person invests novelty – initiates an original project and brings it to fruition – 
depends on that person’s cognitive, personality, motivational, and environmental 
resources 
 

Cognitive Resources – creative work brings together a variety of high-level 
cognitive skills; it requires problem finding – detecting a gap in current 
knowledge, a need for a new product, or a deficiency in existing procedures; 
once a problem is found, the ability to define it – to move from a vague to a 
clearly specified state – becomes important; in both children and adults, the 



more effort devoted to defining the problem, the more original the final 
product. 
Divergent thinking is essential for generating novel solutions to problems; 
but the successful creator must also choose the best responses, setting aside 
fruitless options; therefore, creativity involves alternating between divergent 
and convergent thinking; in narrowing the range of possibilities, creative 
individuals rely on insight processes – combining and restructuring elements 
in sudden but useful ways; evaluating competing ideas to select the most 
promising is vital. 
Extensive knowledge is necessary to make a creative contribution to any 
field; talent – outstanding performance in one or a few related fields. 
Personality Resources – certain personality characteristics foster the 
cognitive component of creativity, ensuring that they are applied to best 
advantage: 

-innovative style of thinking – creative individuals not only see things 
in new ways but also enjoy doing so; they prefer loosely structured 
activities involving innovative problem-finding rather than already 
defined tasks. 
-perseverance and tolerance of ambiguity – working toward creative 
goals brings periods when pieces of the problem do not fit together – 
prompting many children and adults to give up or pursue the first 
(but not the best) solution; creativity requires patience and 
persistence in the face of obstacles. 
-willingness to take risks – creativity requires a willingness to deviate 
from the crowd, to undertake challenges when outcomes are 
uncertain. 
-the courage of one’s convictions – because their ideas are novel, 
creators may at times doubt them, especially when criticized by 
skeptical teachers or peers; people who think creatively often 
encounter resistance, ranging from puzzlement to hostility; creative 
endeavors require independence of judgment and high self-esteem. 

Motivational Resources – motivation for creativity must be task-focused 
rather than goal-focused. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 

 
 
 
 
 
 
 
 


