
Foundations of Psychology Course Notes 
 

Foundations of Psychology – Week 7 – Lecture and Tutorial Notes 
 
Lecture Notes – Intelligence Part 1 
Defining Intelligence 
- Western lay person theories. 

- Practical problem solving – logical reasoning, thinking things through, all aspects, analysing info carefully. 
- Verbal abilities – good communicator skills, articulate, fluent, adapt communication to situation, good with 
other people, may not be perceived as intelligent.  
- Social competence – not scientific, how people perceive you as intelligent.  

- Overall quite a holistic view of intelligence. 
 
What is Deemed ‘Intelligent’ Changes with Age 
- Age of person asked 

- 30-50-70. 
- Problem-solving and knowledge based activities. 
- Everyday competence. 

- Age of person asked about. 
 
Changing Perceptions of Intelligence: University Students 

Age      

6 months Recognition of 
people/objects 

Motor co-
ordination 

Alertness Awareness of 
environment 

Verbalisation 

2 years Verbal ability Learning ability Awareness of 
people/environment 

Motor co-
ordination 

Curiosity 

10 years Verbal ability Learning ability Problem-solving 
ability 

Reasoning 
ability 

Creativity 

Adult Reasoning 
ability 

Verbal ability Problem-solving 
ability 

Learning ability Creativity 

 
Changing Perceptions of Intelligence: Teachers 

Teacher Focus Example 1 Example 2 Example 3 

Elementary Social variables Popularity Friendliness Respect for law and 
order 

Secondary Verbal variables Verbal fluency Energy  

Tertiary Cognitive variables Reasoning ability Broad knowledge Logical thinking 

 
Defining Intelligence 
- Many definitions – important to recognise that there is no one agreed upon definition.  
- Conceptual: “the ability to learn from experience, solve problems, and use knowledge to adapt to new situations”. 
- “The capacity for goal-directed adaptive behaviour”. 
- For research purposes: what intelligence tests measure. 
- Multifaceted. 
 
Characteristics of Intelligence 
- Abstract thinking or reasoning abilities. 

- Information-processing skills. 
- Problem-solving abilities. 

- Being able to adapt to changing environments. 
- Applying knowledge. 

- The capacity to acquire knowledge. 
- Capacity to learn. 

 
A Brief History of Intelligence Tests 



- French needed a fair way to identify schoolchildren in need of extra help. 
- Not ‘intelligence’ per se. 

- Binet’s assumptions: 
- Intelligence (required to succeed at school) underlies reasoning, thinking, and problem-solving. 
- Children’s mental abilities increase with age. 

 
Brief History of Intelligence Tests: Binet and Simon 
- Binet & Simon (1904) developed a set of age-graded intellectual tasks. 

- Measured child’s mental age. 
- Mental Age compared to Chronological Age. 

- MA = CA signified regular intelligence. 
- Example: 7 year old who performs on test to the level normally achieved by 9 year old. 

- Chronological age = 7. 
- Mental age = 9. 

- Not IQ at this stage. 
 
Brief History of Intelligence Tests: Henry Goddard 
- Henry Goddard brought the test to the U.S.  

- To identify ‘mentally retarded’ children. 
- Viewed intelligence as a fixed entity. 
- Intelligence tests also used to screen immigrants. 
 
The Stanford-Binet Intelligence Scale 
- Developed by Lewis Terman at Stanford University. 
- IQ = (Mental Age/Chronological Age) x 100. 
- Score of 100 always signifies normal intelligence. 
 
Stanford-Binet Intelligence Scale (SB5) 
- Measures: 

- Fluid reasoning. 
- Knowledge. 
- Quantitative reasoning. 
- Visual-Spatial processing. 
- Working memory. 
 

The Standford-Binet Intelligence Scale 

Here are samples of the types of items included on Lewis Terman’s original Stanford-Binet Intelligence Scale. As in 
Alfred Binet’s test, an age level was assigned to each item. 

Age Task 

2 Place geometric shapes into corresponding openings; identify body parts; stack blocks; identify 
common objects. 

4 Name objects from memory; complete analogies (e.g., fire is hot, ice is ______); identify objects of 
similar shape; answer simple questions (e.g., ‘Why do we have schools?’). 

6 Define simple words; explain differences (e.g., between a fish and a horse); identify missing parts of a 
picture; count out objects. 

8 Answer questions about a simple story; identify absurdities (e.g., in statements such as ‘John had to 
walk on crutches because he hurt his arm’); explain similarities and differences among objects; tell how 
to handle certain situations (e.g., finding a stray puppy). 

10 Define more difficult words; give explanations (e.g., about why people should wait their turn to be 
served in a store); list as many words as possible; repeat six-digit numbers. 

12 Identify more difficult verbal and pictured absurdities; repeat five-digit numbers in reverse order; 
define abstract words (e.g., sorrow); fill in a missing word in a sentence. 

14 Solve reasoning problems; identify relationships among points of the compass; find similarities in 
apparently opposite concepts (e.g., ‘high’ and ‘low’); predict the number of holes that will appear when 
folded paper is cut and then opened. 



Adult Supply several missing words for incomplete sentences; repeat six-digit numbers in reverse order; 
create a sentence using several unrelated words (e.g., forest, businesslike, and dismayed); describe 
similarities between concepts (e.g., ‘teaching’ and ‘business’). 

 
Calculating IQ 
- Based on Stanford-Binet, William Stern converted Mental Age to IQ. 
- IQ = MA/CA x 100. 
- Example: George is 10 years old and is only able to answer questions on the test to the level of a 5-year-old.  

- George’s IQ = 5/10 x 100. 
- = .5 X 100 
- = 50 

- Formula works OK for children, but what about adults? 
- IQ now calculated in relation to performance of other individuals of the same age. 
- Average (mean score) set to 100. 
 
Calculating IQ Today 
- Total score is compared to scores of age mates. 
- IQ 100 = average score at each age level. 

- IQ reflects relative standing within a population of one’s age. 
 
David Wechsler 
- “The global capacity of a person to act purposefully, to think rationally, and to deal effectively with his/her 
environment”. 

- Designed series of tests/tasks to assess. 
- David Wechsler improved on the old tests in three ways: 

- Comprehensive: both verbal and nonverbal subtests were completed by all test takers. 
- Less emphasis on cultural knowledge. 
- More specific: subtests for particular abilities are scored separately. 

 
Wechsler Adult Intelligence Scale (WAIS-IV) 
- 15 subtests (10 core, 5 optional). 

- Items become progressively harder. 
- Specific criteria for stopping testing. 

- Computes overall IQ as well as 4 index scores: 
- Verbal Comprehension Index (VCI). 
- Perceptual Reasoning Index (PRI). 
- Working Memory Index (WMI). 
- Processing Speed Index (PSI). 

 
Wechsler Intelligence Scale for Children (WISC-IV) 
- Overall IQ. 
- VCI. 
- PRI. 
- WMI. 
- PSI. 
 
Aptitude and Achievement Testing 
- Aptitude measures: 

- Assess potential to learn or perform well in the future. 
- SAT, ACT, GRE verbal and quantitative tests. 

- Achievement measures: 
- Test specific learning or accomplishments. 
- GRE subject area tests. 
- Classroom tests. 
- E.g., Reading level/ability. 

- Individuals are compared to group norms. 



- Aptitude and achievement scores correlated with IQ. 
 
‘Culture Fair’ IQ Tests 
- WAIS and WISC rely on the individual having detailed knowledge about mainstream culture in order to perform 
well, particularly in tasks like information, vocabulary, and other verbal tests. 

- Don’t provide a fair test of abilities for people unfamiliar with the dominant culture. 
- Culture-fair tests use items that are applicable across all cultures. 

- May not be language-based. 
 
Raven’s Progressive Matrices 
- Provides a measure of ‘g’. 

- 60 multiple choice items measuring abstract reasoning. 
- Provides overall score only. 

- No subtests. 
- Very different to WAIS IQ. 

- Culturally fair? 
- No questions require specific factual information. 
- No questions require knowledge of a specific culture. 
- Still a western view of logical reasoning. 

 
What is a Test? 
- A systematic procedure. 

- Observe behaviour in a standard situation. 
- Describe behaviour with scores or categories. 

- Advantages of tests: 
- Standardised for objectivity. 
- Calculation of norms for comparison. 

 
Statistical Reliability 
- Are the results repeatable or stable? 
- Estimated using a correlation coefficient. 
- Methods for estimating reliability: 

- Test-retest. 
- Alternate form. 

 
Statistical Validity 
- Does the test measure what it is supposed to? 
- Evidence about a test’s statistical validity: 

- Content validity. 
- Criterion validity. 

- Prediction is the reason for conducting IQ tests. 
- Construct validity. 

 
Judging the Value of a Test 
- Reliability. 

- Similar results from one time to another? 
- Validity. 

- Accurate conclusions and predictions? 
 
Evaluating the Value of IQ Tests 
- Statistical reliability. 

- Not good before age 7. 
- Consistent for teens and adults. 

- Statistical validity. 
- Predicts success in school. 
- Predicts success in life situations and jobs. 



- Not a perfect measure of “smartness”. 
- Only measures some abilities. 
- Variability of individuals’ emotional responses. 
- Individuals’ motivational differences. 
- Cultural differences. 
- Not a measure of ‘natural’ ability. 
- Differing educational and social experiences. 

 
Other Factors Influencing Measurement of Cognitive Abilities 
- Emotional arousal can influence scores on cognitive ability tests. 
- Test anxiety. 
- Physiological factors (hunger, fatigue, etc.). 
- Motivation. 
- Self-fulfilling prophecy. 
 
Take Home Message 
- Varying definitions and models of intelligence, but most include: 

- Abstract thinking or reasoning abilities. 
- Problem-solving abilities. 
- Capacity to acquire knowledge. 

- Measurement of IQ requires valid, reliable, standardised tests. 
- Non-intelligence factors can influence IQ scores. 
 
Tutorial – Intelligence Part 1 
Purpose of Intelligence Testing 
- Specific goal – not just to get an IQ score. 
- Predicting real-world behaviours/performance. 
- Intelligence testing to help answer referral question. E.g.:  

- Is intelligence a barrier to learning? 
- Is intelligence a factor in poor academic achievement? (if not, what other factors are?) 
- Profile of strengths and weaknesses – any extra assistance needed? 
- Predict academic or job success. 
- Brain damage? 
- Funding decisions (IQ 75 or under = extra funding). 

 
Testing Intelligence – Areas to Consider  
- What types of tasks to include. 
- Statistical properties of the test – norming. 
- Administering the test – what rules would there be? 
- Interpreting the results. 
 - Scoring. 
 - Norms: Who to compare to? Why? 
 
Norming 
- Representativeness of sample critical. 

- Age. 
- Ethnicity. 
- Geographic region. 
- Occupation/parent’s occupation. 
- Urban-rural residence. 

- Needs to broadly represent the population. 
- Makes it very expensive. 
 
Statistical Properties 
- Reliability. 
- Validity. 



Administering Test  
- Trained psychologist. 
- Testing situation. 

- The testing room – whether in a clinic, school, office, or private home – should have good ventilation and 
lighting, and be free from noise and other outside interruptions. The furniture should be of appropriate size for 
the child to be comfortable, supported properly, not restricted in his movements, and able to handle test 
materials easily. The table surface should be smooth, and below the child’s line of vision. It is desirable for the 
testing room to be a familiar place in which the child feels at ease, although this is not always feasible. When an 
unfamiliar room is used, the conditions described above will help the child feel more relaxed in the strange 
setting. 
- As a rule, no one other than the child and the examiner should be in the room during testing. The presence of a 
stranger or relative may inhibit the child’s spontaneity and result in an invalid assessment of his intelligence. In 
the rare instances when the mother must remain in the room, she should sit out of view and be asked to remain 
silent during the test. 

- Trained psychologist. 
- Testing situation. 
- Directions. 
- What to say/phrasing. 
- Conversational style. 
- Rapport-building (before testing). 
- Time limits for some tasks. 
- Presentation order the same every time. 
- Starting point for different ages. 

- Stop task after certain number of incorrect responses in a row. 
 
Interpreting Results 
- Elaborate scoring instructions 
 
What to Include? 
- Types of tasks? 
- Capture range of abilities. 

- WISC-R: 6y to 17y. 
- Intellectual disability to extremely gifted. 

- WISC-R: 12 subtests. 
- Half verbal; half performance. 
- Also captures other skills. 

- (Ability to concentrate/freedom from distraction). 
- Comprehensive profile of abilities. 

 
WISC-R Subtests 
- 1. Information. 
- 2. Picture completion. 
- 3. Similarities. 
- 4. Picture arrangement. 
- 5. Arithmetic. 
- 6. Block design. 
- 7. Vocabulary. 
- 8. Object assembly. 
- 9. Comprehension. 
- 10. Coding. 
- 11. Digit span. 
- 12. Mazes. 
 
IQ 
- Overall IQ – combination of subtests. 
- Different scores obtained. 



- In WISC-R and WISC-III get overall IQ, Verbal IQ, and performance IQ. 
- In WISC-V, get overall IQ, Verbal Comprehension, Visual Spatial, Fluid Reasoning, Processing Speed, and Working 
Memory. 

- Pattern of scores important. 
- Lots of info regarding abilities can be obtained. 

 
Factors that Influence Intelligence Test Scores 
- Anxiety. 
- Fatigue. 
- Hunger. 
- Testing environment. 
- Rapport. 
- Motivation. 
- Careful/fear of mistakes (slows speed on timed tasks). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Foundations of Psychology – Week 7 & 8 – Reading Notes 
 
Chapter 9 – Intelligence – Concept Map 
The Nature of Intelligence 
- Intelligence refers to the application of cognitive skills and knowledge to learn, solve problems and obtain ends 
that are valued by an individual or culture. 
- Intelligence is multifaceted and functional, and directed at problems of adaptation. 
- It is also to some extent culturally shaped and culturally defined, since cultural practices support and recognise 
intellectual qualities that are useful in the social and ecological context. 
 
Intelligence Testing 
- Alfred Binet (1904) developed the first intelligence tests for the purpose of identifying intellectually disabled 
children. His scale assigned an individual child a mental age (MA), which refers to the average age at which children 
can be expected to achieve a particular score. 
- Terman brought intelligence testing to North America, adapted the concept of the intelligence quotient (IQ) and 
expanded the meaning of the IQ from a predictor of school success to a broad index of intellectual ability. 
- IQ = (MA/CA) x 100. 
- Intellectual impairment refers to significantly below average general intellectual functioning (IQ less than 70) with 
deficits in adaptive functioning that are first evident in childhood and appear in more than one realm. Individuals 
classified as gifted show exceptional talents in social, musical or athletic realms. 
- The validity of IQ tests depends on the purpose to which they are put, and they should always be supplemented by 
other measures; reliability refers to a measure’s ability to produce consistent results. 
 
Approaches to Intelligence 
- The psychometric approach examines which intellectual abilities tend to correlate statistically with one another. 
This approach uses factor analysis to identify common factors that underlie performance across a variety of tasks. 
- The information-processing or cognitive approach aims to describe and measure the specific cognitive processes 
that underlie intelligent behaviour, including the following: speed of processing, knowledge base, and the ability to 
learn and apply mental strategies. 
- Current multifactor theories of intelligence include Sternberg's triarchic theory and Gardner’s theory of multiple 
intelligences. 
 
Heredity and Intelligence 
- IQ reflects a complex interplay of nature and nurture. 
- Studies of the influence of home environment and socioeconomic status suggest that racial differences are 
probably primarily environmental, although at this point no firm conclusions can be drawn. 
- Intelligence test scores can potentially reflect some combination of causes, including genetics, and other related 
environmental risk factors including poverty, test-taking attitudes and motivation, and cultural expectations about 
success. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 9 – Intelligence – The Nature of Intelligence 
- Intelligence = the application of cognitive skills and knowledge to learn, solve problems and obtain ends that are 
valued by an individual or culture.  
- In recent years, psychologists have come to recognise that intelligence is many-faceted, functional and culturally 
defined. 
 
Intelligence is Multifaceted and Functional 
- Intelligence is multifaceted; that is, aspects of it can be expressed in many domains. Most readers are familiar with 
people who excel in academic and social tasks and are equally adept at changing spark plugs and concocting an 
exquisite meal. Yet other people excel in one realm while amazing those around them with their utter incompetence 
in other domains, such as their apparent lack of practical intelligence. One psychologist with a national reputation in 
his field was equally well known among his friends and students as the prototypical absent-minded professor. He 
once drove to a conference out of town, forgot he had driven and accepted a ride home with a colleague. As we will 
see, speaking of ‘intelligence’ may be less useful than speaking of ‘intelligences’. 
- Intelligence is also functional. Intelligent behaviour is always directed towards accomplishing a task or solving a 
problem. According to Sternberg, ‘successful’ intelligence involves an ability to adapt to, shape and select 
environments so as to achieve various goals. Thus, intelligence may be defined as ‘the capacity for goal-directed 
adaptive behaviour’. From an evolutionary perspective, intelligent behaviour solves problems of adaptation, and 
hence facilitates survival and reproduction. From a cognitive perspective, intelligence is applied cognition – that is, 
the use of cognitive skills to solve problems or obtain desired ends. 
 
Chapter 9 – Intelligence – Intelligence Testing 
- Measuring psychological qualities such as intelligence is not as straightforward as stepping on a bathroom scale. 
Psychologists use psychometric instruments – tests that quantify psychological attributes such as personality traits 
or intellectual abilities – to see how people differ from and compare with each other on psychological ‘scales’. 
Although scientists usually design measures to fit the construct they are trying to quantify, almost the opposite has 
occurred with the Western concept of intelligence, in which the measures came first and the construct largely 
evolved to fit the measures. Intelligence tests are measures designed to assess an individual’s level of cognitive 
capabilities compared to other people in a population. 
- Historians credit Sir Francis Galton with the first systematic effort to measure intelligence. A relative of Charles 
Darwin and a member of his society’s aristocracy, Galton set out to evaluate the implications of the theory of 
evolution for human intelligence. He was convinced that intelligence and social pre-eminence were products of the 
evolutionary process of ‘survival of the fittest’ and that intelligence runs in families. Galton believed that the building 
blocks of intelligence are simple perceptual, sensory and motor abilities. Like his German contemporary Wilhelm 
Wundt, Galton argued that by studying the ‘atoms’ of thought one could make inferences about the way they 
combine into larger intellectual ‘molecules’. 
- To test his theory, Galton set up a laboratory at London’s 1884 International Exposition, where, for threepence, 
some 10,000 people underwent tests of reaction time, memory, sensory ability and other intellectual tasks. To his 
surprise, performance on these elementary tasks did not correlate with much of anything, including social class. 
Galton is remembered not only as the first to attempt to test mental abilities but also as a pioneering statistician 
who discovered how to express the relationship between two variables using the correlation coefficient. 
 
Binet’s Scale 
- The most direct ancestor of today’s intelligence tests was developed in 1905 in France by Alfred Binet. Unlike 
Galton, Binet believed that a true measure of intelligence is an individual’s performance on complex tasks of 
memory, judgement and comprehension. Binet was also less interested in comparing intellectual functioning in 
adults than in measuring intellectual potential in children. 
- Binet’s purpose was, in fact, quite practical. In 1904, an education commission in France recommended the 
establishment of special schools for intellectually impaired children. This project required some objective way of 
distinguishing these children from their intellectually normal peers. Binet and his associate, Theodore Simon, noted 
that problem-solving abilities increase with age, so they constructed a series of tasks ranging in difficulty from simple 
to complex to capture the ability of children at different ages. A seven-year-old could explain the difference between 
paper and cardboard, for instance, whereas a typical five-year-old could not. 
- To express a child’s level of intellectual development, Binet and Simon introduced the concept of mental age. 
Mental age (MA) is the average age at which children achieve a particular score. A child with a chronological age of 
five who can answer questions at a seven-year-old level has a mental age of seven. A five-year-old who can answer 



the questions expected for his own age but not for higher ages has a mental age of five. Thus, for the average child, 
mental age and chronological age coincide. From this standpoint, an intellectually impaired child is just what the 
term implies: intellectually impaired, or slowed, in cognitive development. An intellectually impaired seven-year-old 
might miss questions at the seven- and six-year-old levels and be able to answer only some of the five-year-old 
items. 
 
Tests of Intelligence 
- Binet’s intelligence test was translated and extensively revised by Lewis Terman, whose revision was known as the 
Stanford-Binet scale. Perhaps the most important modification was the intelligence quotient, or IQ, a score meant 
to quantify intellectual functioning to allow comparison among individuals. To arrive at an IQ score, Terman relied on 
a formula for expressing the relationship between an individual’s mental age and chronological age developed a few 
years earlier in Germany. The formula derives a child’s IQ by dividing mental age by chronological age (CA) and 
multiplying by 100: IQ = (MA/CA) × 100. 
- Thus, if an eight-year-old performs at the level of a 12-year-old (i.e., displays a mental age of 12), the child’s IQ is 
(12/8) × 100, or 150. Similarly, a 12-year-old-child whose test score is equivalent to that expected of an eight-year-
old has an IQ of 66; and a 12-year-old who performs at the expected level of a 12-year-old has an IQ of 100. By 
definition, then, a person of average intelligence has an IQ of 100. 
- When intelligence testing came to the U.S., another modification occurred that was seemingly subtle but profound 
in its implications. Binet had developed intelligence testing for a purpose – to predict school success – and for that 
purpose, intelligence testing was, and is, highly successful. But in the U.S., people became preoccupied with IQ as a 
measure of general intellectual ability that could predict their children’s success in life, like a deck of psychological 
tarot cards. 
 
Group Tests 
- Terman’s adaptation of Binet’s scale gained rapid use, for the intelligence test filled a number of pressing social 
needs. One of the most important was military. At the time of Terman’s revision, the U.S. was involved in WWI, and 
the army needed to recruit hundreds of thousands of soldiers from among millions of men, many of them recent 
immigrants. IQ testing promised a way of determining quickly which men were mentally fit for military service and, 
of those, which were likely to make good officers. 
- The army appointed a committee that included Terman to adapt mental testing to these needs. The result was two 
tests, the Army Alpha for literate adults and the Army Beta for men who were either illiterate or did not speak 
English. Unlike the Stanford-Binet, which required one-on-one administration by trained personnel, the army tests 
were group tests, paper-and-pencil measures of intelligence that can be administered to a roomful of people at a 
time. Between September 1917 and January 1919, over 1.7 million men took the Army Alpha test. 
- Today, the Monitoring Standards in Education (MSE) assessment materials are used by government schools in 
Western Australia to track student performance. These assessment materials use standardised tests and are based 
on the Curriculum Framework and Outcomes and Standards Framework. The MSE materials are primarily designed 
to assess learning for students in years 3, 7 and 10. They may be used by schools to diagnose individual students’ 
cognitive strengths and weaknesses, to determine the mean level performance of a class and/or cohort and to assist 
teachers when designing assessment tasks and criteria. However, like many other standardised tests, the MSE has 
the potential to encourage schools to ‘teach to the test’; that is, students learn how to do well on the MSE, perhaps 
at the expense of other types of learning, such as creative problem solving. 
 
Wechsler Intelligence Scales 
- Although the Army Beta tried to circumvent the problem of language, the intelligence tests used early in the last 
century were linguistically and culturally biased towards native-born English speakers. David Wechsler attempted to 
minimise these biases by creating a new instrument, the Wechsler-Bellevue tests. The latest renditions of these 
tests are the Wechsler Adult Intelligence Scale, Fourth Edition, or WAIS-IV, and the child version (appropriate 
through age 16), the Wechsler Intelligence Scale for Children, Fourth Edition, or WISC-IV. As measured by the WAIS-
IV and WISC-IV, IQ is derived from a number of subtests, which largely attempt to measure four index scales: verbal 
comprehension, perceptual reasoning, working memory and processing speed. The subtests within a scale are used 
to derive the corresponding index score. Verbal IQ (VIQ) and Performance IQ (PIQ) from the WAIS-III have been 
replaced with a Verbal Comprehension Index (VCI) and Perceptual Reasoning Index (PRI), respectively. In addition to 
a single, Full Scale IQ score, the WAIS-IV and WISC-IV yield the General Ability Index (GAI) as an optional composite 
score. The GAI is derived from the sum of scaled scores for the three verbal comprehension and three perceptual 



reasoning subtests, providing a summary score that minimises the influence of working memory and processing 
speed. 
- The Verbal Comprehension Index (VCI) includes three core subtests and one supplemental subtest. These subtests 
require facility with symbolic thought and language, such as knowledge of general information and the ability to 
comprehend and verbally express vocabulary (e.g., how well the person thinks using language) and to deal with 
abstract rules and expressions. The Verbal Comprehension Index (VCI) includes four tests: 
 - Similarities: Abstract verbal reasoning (e.g., ‘In what way are an apple and a pear alike?’). 

- Vocabulary: The degree to which one has learned, been able to comprehend and can verbally express 
vocabulary (e.g., ‘What is a guitar?’). 
- Information: Degree of general information acquired from culture (e.g., ‘Who is the president of Russia?’). 
- Comprehension [Supplemental]: Ability to deal with abstract social conventions, rules and expressions (e.g., 
‘What does “Kill 2 birds with 1 stone” metaphorically mean?’). 

- The Perceptual Reasoning Index (PRI) includes three core subtests and two supplemental subtests. These subtests 
require facility with spatial perception and visual abstract problem solving and reflect inductive reasoning skills that 
do not depend heavily on verbal thinking. For example, the picture completion subtest involves finding missing 
elements in a picture. The Perceptual Reasoning Index comprises five tests: 
 - Block design: Spatial perception, visual abstract processing and problem solving. 
 - Matrix reasoning: Nonverbal abstract problem solving, inductive reasoning, spatial reasoning. 
 - Visual puzzles: Nonverbal reasoning. 
 - Picture completion [Supplemental]: Ability to quickly perceive visual details. 
 - Figure weights [Supplemental]: Quantitative and analogical reasoning. 
- The Working Memory Index (WMI) includes two core subtests and one supplemental subtest. These subtests 
require the ability to hold and manipulate numbers in working memory and reflect arithmetic skills. The Working 
Memory Index is obtained from three tests: 
 - Digit span: Attention, concentration, mental control (e.g., ‘Repeat the numbers 1-2-3 in reverse sequence’). 

- Arithmetic: Concentration while manipulating mental mathematical problems (e.g., ‘How many 45-cent stamps 
can you buy for a dollar?’). 
- Letter-number sequencing [Supplemental]: Attention and working memory (e.g., ‘Repeat the sequence Q-1-B-
3-J-2, but place the numbers in numerical order and then the letters in alphabetical order). 

- The Processing Speed Index (PSI) includes two core subtests and one supplemental subtest. These subtests 
measure visual-perceptual speed and visual-motor coordination skills. The Processing Speed Index includes three 
tests: 
 - Symbol search: Visual perception, speed. 
 - Coding: Visual-motor coordination, motor and mental speed. 
 - Cancellation [Supplemental]: Visual-perceptual speed. 
- Testing several aspects of intelligence this way allows psychologists to identify specific problem areas or strengths, 
which may then be further investigated via follow-up testing. Mark Boerebach, from the opening vignette, who has 
Asperger’s syndrome, would probably show uneven intellectual profiles and impairment on traditional intelligence 
tests. Specialist testing is needed for individuals with autism spectrum disorders so that their capabilities are not 
underestimated. For example, individuals with Asperger’s syndrome tend to score highly on the Raven’s Progressive 
Matrices test, which encompasses perceptual reasoning, novel problem-solving abilities and high-level abstraction. 
 
Frequency Distribution of IQ Scores 
- Wechsler was responsible for another important innovation in IQ testing. The original formula for deriving IQ 
[(MA/CA) × 100] was useful in assessing children’s test performance, but it was logically inconsistent when applied to 
adult test scores. As people grew older, the 
denominator (chronological age) in the formula 
grew larger, while the numerator (mental age) 
remained relatively constant. Thus, participants 
seemed to become less intelligent with age. 
- Wechsler remedied this problem by abandoning 
the concept of mental age and calculating IQ as an 
individual’s position relative to peers of the same 
age on a frequency distribution. A frequency 
distribution describes the frequency of various 
scores in the population. The distribution for IQ 



takes the form of a normal, bell-shaped curve. When a frequency distribution approximates a normal curve, the vast 
majority of participants receive scores close to the mean, while a progressively smaller percentage falls within ranges 
that deviate farther from the norm, producing the familiar bell shape. In the case of IQ, extremely high scores, such 
as 150, are relatively rare, as are extremely low scores, such as 50. Most people’s scores fall within the average 
range, between about 85 and 115. 
 
The Extremes of Intelligence 
Intellectual Impairment 
- On the extreme left-hand side of the normal distribution of intelligence is intellectual impairment. Intellectual 
impairment refers to significantly below average general intellectual functioning (IQ less than 70), with deficits in 
adaptive functioning that are first evident in childhood and appear in more than one realm, such as communicating 
with others, living autonomously, interacting socially, functioning in school or work, and maintaining safety and 
health. Although low IQ is a component of the definition, IQ is not enough to diagnose intellectual impairment, as 
there are many people with low IQs who do not have difficulty with adaptive functioning. To further elaborate, 
practical intelligence – the cognitive ability to complete everyday tasks – is not absent in many people with low IQs. 
- The most recent research available indicates that approximately 360,000 Australians (0.9% of the population) have 
an intellectual impairment. By far the largest number of people classified as intellectually impaired (about 75 to 90%) 
fall in the mild to moderate range (IQ between 50 and 70). The most recent research available indicates that 45% of 
students with intellectual impairment attend mainstream school classes, compared to 95% of students with physical 
impairment. Children with mild intellectual impairment are frequently not diagnosed until they reach school age, 
when their difficulties become more apparent. People with mild to moderate intellectual impairment can, however, 
usually learn to read and write at a primary school level, and as adults they are capable of self-supporting activities, 
although often in supervised environments. 
- Only about 10% of intellectually impaired individuals are classified as severely to profoundly impaired (IQ below 
50). Many are diagnosed early because of obvious neurological or medical symptoms. Wide-set eyes, flattened facial 
features and stunted body shape characterise individuals with Down syndrome, a genetic disorder most frequently 
caused by an extra chromosome 21. However, many individuals with Down syndrome fall above the severely 
intellectually impaired range. 
- Most cases of severe intellectual impairment reflect biological causes. One such cause, phenylketonuria (PKU), is a 
genetic disorder that illustrates how a highly heritable condition may be neither immutable (unchangeable) nor free 
of environmental influence. In PKU, the body does not produce sufficient quantities of an enzyme that converts the 
amino acid phenylalanine into another amino acid. Left in its original form, the phenylalanine is toxic and damages 
the infant’s developing central nervous system. If detected early, however, PKU is treatable by minimising 
phenylalanine in the child’s diet. Thus, in the case of PKU, a highly heritable condition leads to intellectual 
impairment only in the presence of certain environmental (dietary) conditions. 
- Not all causes of intellectual impairment are genetic. Some environmental causes are biological, such as brain 
damage to the foetus early in pregnancy because of exposure to alcohol and other drugs, such as cocaine. For 
example, alcohol is a teratogen, a harmful environmental agent that can cause malformation or death of a foetus. 
Mothers who seriously abuse alcohol during pregnancy, particularly during the first trimester, may give birth to 
babies with foetal alcohol syndrome (FAS). FAS babies have malformations of the nose and eyes, together with a 
restricted intelligence and an agitated personality. 
- The most recent Australian guidelines indicate that abstaining from drinking alcohol during pregnancy is the safest 
option for women, as there is no clear evidence that points to a threshold whereby drinking is safe. Harm to the 
foetal brain can occur from alcohol consumption throughout the entire pregnancy, not just in the first trimester. 
Interestingly, researchers have just begun to investigate the effects of maternal cumulative risk (social and 
environmental risk factors during pregnancy) and how this impacts on the developing foetus and the later cognitive 
development of the child. It is currently understood that ongoing stress during pregnancy raises stress hormone 
levels and can disrupt the chemistry of the foetal brain. One study found that maternal cumulative risk was 
negatively associated with IQ at ages three and four. 
- Other environmental causes are psychosocial. Children in the mild to moderately intellectually impaired range 
often have parents and siblings with low IQs, and they come disproportionately from families who live in poverty. A 
recent study also found that children who were maltreated in multiple developmental periods had lower IQ scores 
than children who had been maltreated in only one developmental period. Research has also found that maternal 
educational background is the most important factor associated with a decreased IQ in extremely low-birth-weight 
children. In the development of mild intellectual impairment, environmental circumstances appear to be more 
influential than genetic variables. 



Giftedness 
- At the other end of the bell-shaped distribution of intelligence are people classified as gifted, or exceptionally 
talented. Like definitions of intelligence, definitions of giftedness depend on whatever skills or talents a society 
labels as gifts. In the West, with its emphasis on academic aptitude as measured by psychometric tests, giftedness is 
often equated with an IQ exceeding 130, although common definitions often extend to other forms of talent, such as 
social, musical or athletic ability. 
- A common notion – at least since the days of the Roman Empire – is that extreme intelligence is associated with 
maladjustment. Is this simply wishful thinking on the part of the rest of us? Apparently so. In 1921, Lewis Terman 
began a longitudinal study of over 1000 Californian children with IQs above 140; researchers have followed up this 
sample for decades. The data suggest that gifted people tend to have average or above-average adjustment, slightly 
better chances of marital success, and far greater likelihood of achieving vocational success than the general 
population. On the other hand, recent research following up the ‘Termites’ in their eighties finds that being labelled 
gifted early in life may have later costs. Those who had learned early that they had been labelled intellectually gifted 
were more likely to feel they had failed to live up to expectations by their forties and report less psychological 
wellbeing by their eighties. 
- In an Australian longitudinal study of exceptionally gifted children of IQ 160+, Gross described how such children 
could also suffer from social isolation in regular schooling environments. Their greater maturity often meant they 
had little in common with their same age peers and were unable to form friendships, leaving them lonely and 
isolated. Her study supported the need for academic enrichment for gifted students. 
 
Creativity and Intelligence 
- A quality related to giftedness is creativity, the ability to produce valued outcomes in a novel way. Creativity is 
moderately correlated with intelligence, but not all people who are high in intelligence are high in creativity. In the 
40-year follow-up of Terman’s study of children with superior levels of intelligence, none had produced highly 
creative works. The skills and personality traits that predispose people towards creativity may not be common 
among even intellectually gifted children. 
- Because people do not express creativity in any uniform way (otherwise, they would not be creative), creativity can 
be extremely difficult to measure. Thus, researchers have tried to study creativity in many ways, and there are still 
new scales being developed in the ongoing attempt to measure it. In the past, some researchers turned to the study 
of eminent people, such as Einstein and Darwin, to learn about the nature and origins of creativity. According to one 
theory, creativity is not simply a property of individuals but of the match between fertile minds and ripe times. 
- Other researchers have attempted to devise laboratory measures of creativity. One strategy is to measure 
divergent thinking, the ability to generate multiple possibilities in a given situation, such as describing all the 
possible uses of a paper clip. Whether Mozart or Einstein would have distinguished themselves in finding uses for a 
paper clip, however, will never be known. 
- Other tests of creativity focus on creativity as a personality or cognitive trait. Research has linked creativity to such 
personality traits as high energy, intuitiveness, independence, self-acceptance, a willingness to take risks and an 
intensely passionate way of engaging in certain tasks for the sheer pleasure of it. However, research into creativity is 
advancing, and recent evidence indicates that it may indeed be domain specific. 
 
Validity and Reliability of IQ Tests 
- As we have seen, two key attributes of a psychological test are its validity and reliability. The validity of a 
psychological test refers to its ability to assess the construct it was designed to measure. If ‘intelligence’ means the 
kind of mental ability that allows people to succeed in school, then intelligence tests have considerable validity. 
- To assess the validity of a measure, psychologists usually correlate its results with a relevant external measure or 
criterion. IQ, measured from intelligence tests, is strongly related to school grades, showing a correlation coefficient 
between .60 and .70. In psychological research, this is as strong a correlation as can usually be found. 
- Reliability refers to a measure’s ability to produce consistent results. Thus, an individual should receive 
approximately the same score on a test given at two different times, assuming that the individual’s level of ability 
has not changed in the interim. As with validity, tests of intelligence such as the WAIS-IV have very high reliability. 
Even over three-year periods in childhood during which children make significant developmental advances, scores on 
the WISC-IV tend to be very stable. Nevertheless, IQ testing has drawn criticism and controversy for many years, 
largely for two reasons: the lack of a theoretical basis and the potential for cultural bias. 
 
 
 



Lack of a Theoretical Basis 
- In many respects, IQ tests have been tests in search of a construct. As one psychologist noted, ‘social needs have 
seemed to lead, and theoretical developments to follow, the changes in mental tests over the last half century’. 
Most IQ tests only partially address memory, reasoning, problem solving and decision making – the domains studied 
by cognitive scientists. Only in its most recent version has the Wechsler Scale, for example, begun to reflect 
developments in the scientific study of cognition, such as the recognition of the importance of working memory 
(which relies heavily on the prefrontal cortex). What, then, do intelligence tests measure? In other words, what is 
the theoretical meaning of intelligence? 
- One question raised by this lack of theoretical clarity is whether the kinds of abilities required for academic 
performance, which IQ assesses with considerable validity, can be equated with general intellectual ability. Critics 
argue that intelligence tests provide little insight into the kind of practical intelligence involved in achieving goals in 
everyday life. Nor do IQ tests assess creativity, interpersonal skill or, as in Mr Helfgott’s case, the ability to play a 
tune. Binet himself actually never considered his test a measure of native ability but only a means of diagnosing 
performance deficits in school. 
 
Are IQ Tests Culturally Biased? 
- A second concern frequently raised about IQ tests is that they are prone to racial, ethnic or cultural biases. Indeed, 
some critics argue that they are designed to favour the white middle class in order to justify social inequality. Not 
only do whites tend to outperform most other ethnic groups, but also IQ is associated with social class. Thus, critics 
charge, using IQ and similar tests for placing school-age children into classes based on ability or for admissions 
decisions at universities leads to biases that perpetuate current inequalities. 
- Harris in his study of tradition and education in Australia’s Arnhem Land made the point that traditional learning 
among the Indigenous Australians of that community was done by observation rather than by verbalisation. The 
emphasis on learning by verbalisation, so central to Western-style school learning, was absent. Watching other 
people perform daily survival skills was a better style of learning in that type of environment. This approach meant 
many significant differences in the approach to learning. For example, questioning or verbally curious attitudes were 
discouraged, as children focused on the task at hand rather than solving hypothetical future scenarios. Indigenous 
Australians from this type of background are therefore highly likely to perform poorly on a Western-style IQ test, 
framed as it is in such a totally alien language and learning context. 
- In an interesting exercise, James Wilson-Miller (1982), the Curator of Koori History and Culture at Sydney’s 
Powerhouse Museum, turned the tables on Australia’s non-Indigenous population by developing what he called the 
Koori IQ Test. The term Koori is a tongue-in-cheek acronym for Knowledge of Operative Reflective Intelligence, as 
well as a name that some Indigenous Australians use to identify themselves. The 20-question test is what an IQ test 
might be like if it were designed by Indigenous people in Australia within an Indigenous cultural framework. Wilson-
Miller first designed the test in 1982 and has revised it several times since then. The aim is to show how the value of 
knowledge is culturally constructed and what it is like to be assessed and graded on the basis of alien criteria – 
something that Indigenous Australians have had to contend with for decades. 
 
Are IQ Tests Valid? 
- Given the controversies, are IQ tests invalid, useless and dangerous? The answer is not yes or no. IQ tests are some 
of the most valid, highly predictive tests psychologists have ever devised, and they can be useful in targeting children 
on both ends of the bell curve who require special attention. Comparing members of markedly different cultures or 
subcultures can be problematic. However, studying intelligence in different cultures can help challenge conventional 
Western ideas about intelligence and offer alternative, culturally appropriate methods of assessing skills and 
abilities. 
- Further, despite their biases, IQ tests do evaluate areas of intelligence that are important in a literate industrial 
society, such as the ability to think abstractly, to reason with words and to perceive spatial relationships quickly and 
accurately. Whereas for years psychologists accepted the conclusion that intelligence tests predicted very little 
outside of the classroom, more recent evaluations of the evidence suggest, in contrast, that intelligence tests can be 
powerful predictors of job performance and occupational achievement. An evaluation of 85 years of research in 
industrial/organisational psychology on personnel selection found that tests of general mental ability were essential 
for prediction of job performance and were particularly useful when used in combination with work samples, tests of 
integrity or interviews. Academic controversies aside, few critics of IQ testing would choose a doctor with a low IQ if 
their child needed treatment for leukaemia. 
- Asking whether IQ tests are valid is in some ways the wrong question. Validity only has meaning in relation to a 
goal, and it is always enhanced by matching the test to the goal and adding additional measures that can enhance 



prediction. If the aim is to predict school success, IQ tests and the like are highly valid. Nevertheless, all tests include 
a substantial component of error, so that they over-predict performance in some cases (e.g., predicting that a 
particular student with a high IQ score will do much better in school than he actually does) and under-predict in 
others. That is why admissions committees should never rely exclusively on standardised test scores. If the goal is to 
predict a complex outcome such as occupational performance, the best strategy is often to combine a measure of 
intelligence with other measures that more closely mirror the requirements of the job, such as measures of 
competence at the particular task, motivation and social skills if the job involves getting along with people. For 
instance, many Western intelligence tests reward speed. Completing more questions quickly can deliver a higher 
score, even if a few mistakes are made along the way. However, not all cultures value speed as highly. People from 
some cultures prefer to be deliberate and attempt to answer each answer correctly, even if this does take a bit 
longer. As a result, this cultural difference can produce a lower IQ score. 
- Attempts have been made to design an IQ test that eliminates these cultural anomalies – a so-called culture free 
test. The aim was to strip away items in which cultural difference could affect performance. Attempts were also 
made to develop a culture fair test – using only those items that would measure skills and knowledge common 
across cultures. These tests had limited success, as the reality is that cultural influences can never be effectively 
removed. The cultural backgrounds of both the people designing the test and those taking the test will always have 
some impact on the results. According to Serpell (2007), it is not sufficient to simply translate a Western test into the 
local language. Instead, it is critical to tailor each test to the needs and values of the specific culture in which it is to 
be used. 
- In summary, IQ tests can measure some aspects of intelligence but should always be considered in the appropriate 
environmental and cultural context. They can be useful in predicting some aspects, such as academic success in the 
Western world, but are not an overall measure of a person’s intelligence or ability to succeed in everyday life. 
 
Chapter 9 – Intelligence – Approaches to Intelligence 
- IQ tests place individuals on a continuum of intelligence but do not explain what intelligence is. Three approaches 
that aim to define intelligence are the psychometric approach, the information-processing approach and the 
contemporary theories of practical and multiple intelligences. 
 
The Psychometric Approach 
- The psychometric approach tries to identify groups of items in a test that correlate highly with one another in 
order to discover underlying skills or abilities. If participants perform multiple tasks, strong performance on some 
tasks is likely to predict strong performance on others. For example, people with good vocabularies tend to have 
strong verbal reasoning skills (e.g., working out the meaning of unfamiliar proverbs). Because vocabulary and verbal 
reasoning are highly correlated, a person’s score on one will usually predict her score on the other. 
- The primary tool of the psychometric approach is factor analysis, a statistical procedure for identifying common 
elements, or factors, that underlie performance across a set of tasks. Using factor analysis, researchers set up a 
table, or matrix, that shows how scores on tests of different abilities correlate with one another. The aim is to reduce 
10, 50 or 100 scores to a few combined ‘mega-variables’ (factors). Once psychologists identify a factor empirically, 
they examine the various items that comprise it to try to discover the underlying attribute it is measuring, such as 
verbal intelligence or arithmetical ability. 
- For example, if researchers tested a diverse sample of people on four kinds of athletic ability and correlated the 
scores for each measure the correlations between each pair would be moderate to strong. People who are good 
sprinters tend to be good at weightlifting (a correlation of +.35), and so on. A common factor shared by all these 
variables that accounts for the positive correlations may be physical conditioning or athletic ability. The extremely 
high correlation between weightlifting ability and number of chin-ups probably reflects a more specific factor, 
muscle strength. 
 
Spearman’s Two-Factor Theory 
- The English psychologist Charles Spearman was the first to apply factor analysis to intelligence tests. Spearman set 
up a matrix of correlations to see how children’s test scores on various measures were related to their academic 
ranking at a village school in England. He proposed a two-factor theory of intelligence, which distinguished two 
types of factors – general and specific. 
- Spearman called the first factor the g-factor, or general intelligence. Children with the highest academic ranking 
tended to score well on arithmetical ability, general knowledge and vocabulary, suggesting a general intelligence 
factor. Spearman believed the g-factor explained why almost any two sets of items assessing intellectual functioning 
tend to correlate with one another. 



- Yet Spearman also noted that participants who performed well or poorly on maths tests did not necessarily score 
equally well or poorly on other measures. The correlations among different subtests on a correlation matrix were far 
from uniform, just as the correlation between weightlifting and number of chin-ups was far higher than the 
correlation between weightlifting and sprinting speed. Spearman therefore proposed another type of factor, called 
an s-factor (‘s’ for specific), to explain the differences in correlations between different pairs of measures. According 
to Spearman, s-factors reveal specific abilities unique to certain tests or shared only by a subset of tests. Individuals 
vary in overall intellectual ability (the g-factor), but some people are better at mathematical tasks and others are 
better at verbal tasks (s-factors). 
- Positron emission tomography (PET) research supports Spearman’s hypothesis of a g-factor that cuts across at least 
verbal and visual tasks. The researchers presented participants with tasks that either correlated highly with tests of 
general intelligence or did not, using both verbal and visual stimuli. They then watched to see what areas of the 
brain ‘lit up’ during g tasks. The results were striking. Tasks associated with general intelligence consistently led to 
activation of areas of the frontal lobes (particularly the dorsolateral prefrontal cortex) previously shown to be 
involved in working memory and problem solving. This was true whether the tasks were visual or verbal, suggesting 
that differences in g may reflect differences in frontal networks. 
 
Other Factor Theories 
- Factor analysis has proven useful in identifying common factors in the mountains of statistical data produced by 
intelligence tests. However, both the number of factors and the types of mental ability revealed through factor 
analysis can vary depending on who is doing the analysis. For example, we noted a somewhat stronger correlation 
between weightlifting and chin-ups and suggested that the factor common to the two might be muscle strength. 
Another factor analyst, however, might conclude that upper body strength is the s-factor – since we did not directly 
assess strength of lower body muscles, except in sprinting – or perhaps even motivation to develop strong upper 
body muscles, which we did not assess either. 
 
Differing Interpretations 
- Factor analysis can thus yield many varying interpretations of the same findings, and it cannot rule out the 
possibility that different factors might have emerged if other tasks had been included. The results of factor analysis 
depend on the categories used by the analyst. For example, consider the words orange, lemon, banana, grapefruit, 
pear, apple and lime. How would you categorise these words? You could define citrus fruits (orange, grapefruit, lime 
and lemon) versus non-citrus fruits (apple, banana and pear). Alternatively, you could define yellow fruit (lemon, 
grapefruit, banana and pear) versus non-yellow fruits (orange, lime and apple). Or you could use some other 
categories. 
- In fact, when other psychologists applied Spearman’s factor-analytic technique, they arrived at different 
interpretations. For example, L. L. Thurstone argued against the existence of an overriding g-factor, finding instead 
seven primary factors in intelligence: word fluency, comprehension, numerical computation, spatial skills, associative 
memory, reasoning and perceptual speed. 
 
Gf-Gc Theory 
- Another major approach, called Gf–Gc theory, also proposes a hierarchical model, with specific factors embedded 
within more general ones. However, instead of a single g-factor, Gf–Gc theory distinguishes two general intelligence 
factors – fluid intelligence and crystallised intelligence – and seven more specific factors. Many would argue that this 
is the most robust psychometric model of intelligence. 
- Fluid intelligence refers to intellectual capacities that have no specific content but are used in processing 
information and approaching novel problems, such as the ability to draw inferences, find analogies or recognise 
patterns. Crystallised intelligence refers to people’s store of knowledge, such as vocabulary and general world 
knowledge. At a lower hierarchical level are seven more specific factors: short-term memory, long-term memory, 
visual processing, auditory processing, processing 
speed on simple tasks, decision speed (processing 
speed on more difficult tasks, such as solving 
problems) and quantitative knowledge 
(mathematical reasoning). 
- Although considerable controversy remains about 
whether the data support one g-factor or two, Gf–Gc 
theory has two advantages. First, it makes 
theoretical sense in the light of research in cognitive 



science on the components of information processing, such as the distinction between long-term and working 
memory. Second, it distinguishes components of intelligence that change independently over the life span. Whereas 
g holds constant over many years, crystallised intelligence rises, fluid intelligence falls, and specific factors rise, fall or 
remain stable, depending on the factor. Other researchers, including Stankov (1988), have suggested that changes in 
attentional processes – such as concentration, clerical speed, and divided and selective attention – play an important 
part in the ageing of human cognitive abilities. Proponents of Gf–Gc theory therefore suggest that relying solely on g 
considerably understates the complexity of cognitive changes through the life span. 
 
The Information-Processing Approach 
- The psychometric approach aims to quantify basic abilities and to compare individuals with respect to these 
abilities. In contrast, the information-processing or cognitive approach tries to understand the processes that 
underlie intelligent behaviour. In other words, the information-processing approach looks at the ‘how’ of intelligence 
and not just the ‘how much’. It defines intelligence as a process rather than a measurable quantity and suggests that 
individual differences in intelligence reflect differences in the cognitive operations people use in thinking. 
- A cognitive psychologist interested in intelligence might test participants on various information-processing 
abilities, such as working memory or speed of processing. The aim would be to see which of the many ‘bell curves’ of 
ability – such as ability to encode memories visually, ability to hold information in working memory and ability to 
retrieve declarative information from long-term memory – best predicts some criterion of achievement, such as 
academic performance or success at engineering, and whether some combination of these abilities is necessary for 
success in particular endeavours. 
- Researchers from this perspective have focused on three variables of particular importance in explaining the 
individual differences seen on intelligence tests: speed of processing, knowledge base and ability to acquire and 
apply mental strategies. 
 
Speed of Processing 
- We commonly use the adjective slow to describe people who perform poorly in school or on similar tasks, and 
describe more skilled performers as quick. In fact, processing speed is an important aspect of intelligence and a 
strong correlate of IQ. 
- One ingenious way of measuring processing speed presents participants with pairs of letters and measures the 
amount of time they take to decide whether the letters are identical physically (e.g., AA) or identical in name (e.g., 
Aa). To judge whether two letters have the same name even though they do not look alike (Aa), the participant must 
first judge whether they look the same (which they do not) but must then perform an additional step: search long-
term memory for the name of each letter form. The difference in response time between AA and Aa provides an 
index of the speed of memory search. 
- Supporting the view of ‘mental quickness’ as a component of intelligence, response time in tasks such as this 
correlates with measures of academic achievement. Children and university students with above-average scholastic 
abilities perform this kind of task more rapidly than their peers. Conversely, individuals who are intellectually 
impaired respond much more slowly on a variety of tasks. Studies using geometric figures document a similar 
correlation between achievement and visual processing speed. While speed of processing improves during 
childhood, it has been shown to decrease during the later years of adulthood. It is promising, however, that 
computer training programs can help to improve speed of processing on some tasks. 
 
Knowledge Base 
- Variation among individuals in intellectual functioning also reflects variation in their knowledge base – the 
information stored in long-term memory. Differences in knowledge base include the amount of knowledge, the way 
it is organised, and its accessibility for retrieval. 
- People who have expertise in a particular knowledge domain have well-developed schemas that facilitate encoding, 
retrieval and mental manipulation of relevant information. People with a broad knowledge base are likely to appear 
intelligent when talking about their area of expertise because they have a ready way of categorising and retrieving 
information, such as the jazz aficionado who can hear the first bar of a tune and know who played it, even if he has 
never heard the particular piece or version of it before. 
 
Ability to Acquire and Apply Cognitive Strategies 
- A third variable that correlates with many measures of intelligence is the ability to acquire mental strategies (ways 
of solving problems) and apply them to new situations. Cognitive strategies are essential for many everyday tasks, 



from remembering grocery lists to calculating a 15% public holiday surcharge to a bill (e.g., taking 10 percent and 
then adding half that amount again to total 15 percent). 
- Efficient use of cognitive strategies distinguishes children from adults and individuals with differing IQ levels from 
their peers. For example, children are less likely than adults to apply mnemonic strategies spontaneously, such as 
rehearsal in memorising information. Their performance improves considerably, however, if they are taught and 
encouraged to use them. 
 
Current Multifactor Theories of Intelligence 
- In recent years, a very different approach has expanded the scope of thinking about intelligence. Intelligence tests 
may measure the kinds of intellectual abilities that foster success in school, but what about practical intelligence (the 
ability to put plans into action in real life) or emotional intelligence (the ability to read people’s emotions and use 
one’s own emotional responses adaptively)? 
 
Sternberg’s Triarchic Theory of Intelligence 
- Sternberg’s triarchic theory of intelligence identifies three types of intelligence: analytical intelligence, creative 
intelligence and practical intelligence. Analytical intelligence reflects the ability to put together the mental 
processing ‘components’ needed when applying intelligence to a problem normally measured on an IQ test, and it is 
needed for success in an academic setting. This type of intelligence relates to the internal processing of information 
needed for the straightforward tasks and problems that we confront in everyday life. Creative intelligence is the 
ability to come up with new ideas and novel solutions to problems. This component requires the ability to judge 
what approach is going to be the most effective in differing situations. Some situations are novel and require a 
special way of thinking (i.e., creativity) to bring about successful results. Practical intelligence is the ability to deal 
with everyday problems and find practical, common sense solutions. This component of intelligence reflects the 
ability to adapt to new situations and different tasks, and to quickly learn automatic responses to these novel 
problems. Practical intelligence has different meanings in different contexts, and practical thinking helps us adapt to 
or change our everyday environments to achieve success. 
- According to Sternberg, we use knowledge acquisition components to learn new facts, we use performance 
components to develop problem-solving strategies and we use metacognitive components for selecting problem-
solving strategies and evaluating progress. Together, these three components provide the ability to recognise a 
problem, devise a strategy to solve it, implement that strategy and then consider the result. Thus, according to 
Sternberg’s model, intelligence is related to the successful interaction among these three types of intelligence: the 
analytical, the creative and the practical components. We balance between adapting to, shaping and selecting 
problems encountered in our everyday worlds. 
 
Gardner’s Theory of Multiple Intelligences 
- Another view of intelligence that addresses questions about practical intelligence is Howard Gardner’s theory of 
multiple intelligences. Gardner views intelligence as ‘an ability or set of abilities that is used to solve problems or 
fashion products that are of consequence in a particular cultural setting’. The theory of multiple intelligences 
identifies seven intelligences: musical, bodily/kinaesthetic (such as the control over the body and movement that 
distinguishes great athletes and dancers), spatial (the use of mental maps), linguistic or verbal, logical/mathematical, 
intrapersonal (self-understanding) and interpersonal (social skills). Subsequent research by Gardner led to 
naturalistic intelligence (understanding patterns and processes in environments) being added as another basic type 
of intelligence. As shown in the table, Gardner has also suggested the possibility for a spiritual intelligence and an 
existential intelligence. To put it another way, Gardner’s theory suggests that there is no such thing as a single, 
unified intelligence. Rather, there are multiple and independent intelligences linked to different areas of the brain. 
Someone could be a brilliant mathematician but demonstrate low capacity for musical or interpersonal intelligence. 

Type of intelligence Characteristics Possible vocations 

Linguistic Sensitivity to the sounds and meaning of words Author, journalist, teacher 

Logical/mathematical Capacity for scientific analysis and logical and 
mathematical problem solving 

Scientist, engineer, 
mathematician 

Musical Sensitivity to sounds and rhythm; capacity for musical 
expression 

Musician, composer, singer 

Spatial Ability to perceive spatial relationships accurately  Architect, navigator, 
sculptor, engineer 



Bodily/kinesthetic Ability to control body movements and manipulate 
objects 

Athlete, dancer, surgeon 

Interpersonal Sensitivity to the emotions and motivations of others; 
skilful at managing others 

Manager, therapist, teacher 

Intrapersonal Ability to understand one’s self and one’s strengths 
and weaknesses 

Leader in many fields 

Naturalistic Ability to understand patterns and processes in 
nature 

Biologist, naturalist, 
ecologist, farmer 

(Possible) 
Spiritual/existential 

Ability to focus on spiritual issues and the meaning of 
life 

Philosopher, theologian 

- Some of the intelligences on Gardner’s list may surprise readers accustomed to equating intelligence with the 
logical and linguistic abilities assessed by IQ tests. Gardner argues, however, that traditional IQ tests are limited in 
their assessment of intelligence. A person with high interpersonal intelligence may become a superb salesperson 
despite having only average logical/mathematical abilities, or a brilliant composer may have poor linguistic skills. 
- Gardner’s interpersonal and intrapersonal intelligences each relate to emotional intelligence – a person’s ability to 
accurately feel and interpret emotions. This ability to understand and manage emotions is believed to underpin 
one’s ability to relate constructively to others. People high in emotional intelligence can not only understand and 
regulate their own emotions but they can also understand what other people are feeling. They are ‘in tune’ with 
themselves and others. Daniel Goleman’s book Emotional Intelligence: Why It Can Matter More than IQ generated 
worldwide interest with its examination of the role of emotions in everyday life. Understanding emotional 
intelligence became popular in various fields, including clinical, educational and organisational contexts. For 
example, a study of 41 Australian senior executives showed that emotional intelligence contributed to leadership – 
effective leaders were able to monitor and manage emotions both within themselves and others. Thus, managers 
with high emotional intelligence are able to use their emotions in beneficial ways, to lead and motivate their 
subordinates to achieve common goals. 
- Research efforts have also been directed at attempting to locate emotional intelligence within the traditional 
psychometric domain of intelligence. Some Australian theorists have argued that emotional intelligence, like 
crystallised intelligence, develops through experience and social interaction and thus constitutes a separate primary 
mental ability. However, emotional intelligence is a diverse construct that covers aspects of personality and ability, 
and measurement problems need to be addressed before emotional intelligence can be established as a reliable and 
valid predictor of individual differences in behaviour.  
- Found in an Australian sample of children and adolescents that academic success was related to higher levels of 
emotional intelligence. Similarly, Bastian et al. examined the relationships between emotional intelligence and 
various life skills in a sample of first-year students at the University of Adelaide. Bastian et al. found emotional 
intelligence related to higher life satisfaction, better perceived problem-solving and coping abilities and lower 
anxiety. More recently, Bhullar et al. found that trait emotional intelligence was related to greater levels of life 
satisfaction and lower levels of distress. Bastian et al., however, recognised that the concept of emotional 
intelligence is relatively new and called for a review of how emotional intelligence is conceptualised and assessed. 
Roberts et al. argued that self-reports of emotional intelligence are generally unrelated to intelligence, and that both 
conceptually and empirically, self-reports of emotional intelligence assess constructs closely aligned with existing 
personality traits. Consequently, self-reports of emotional intelligence should be researched more fully within the 
personality domain, and emotional intelligence, when referred to as an ability-based concept, should be assessed 
using maximum performance measures. 
- Gardner acknowledges that one can never develop ‘a single irrefutable universally acceptable list of human 
intelligences’. On what basis, then, did he choose each of his eight intelligences? 
- One criterion was whether an intelligence could be isolated neuropsychologically. According to Gardner’s view, 
people have multiple intelligences because they have multiple neural modules. Each module has its own modes of 
representation, its own rules or procedures, and its own memory systems. As in the case of David Helfgott in the 
opening vignette, mental disability may impair one system without necessarily damaging others. An intellectual skill 
that can be specifically affected or spared by brain damage qualifies as an independent intelligence. The modularity 
of intelligences also means that a person’s ability in one area does not predict ability in another. 
- Another criterion was the existence of savants or prodigies with talents in specific domains. Savants are individuals 
with extraordinary ability in one area but low ability in others. For example, a young man with an IQ in the 
intellectually impaired range could memorise lengthy and complex piano pieces in only a few hearings. Prodigies are 
individuals with extraordinary and generally early-developing genius in one area but normal abilities in others. For 



example, Howard (2008) studied eight international chess prodigies and found they likely had great natural talent at 
an early age. Howard suggests that practice is important and that chess prodigies can become eminent if they 
persist. Thus, the presence of extraordinary intelligence in one area suggests a distinct form of intelligence. 
- A third criterion for selecting an intelligence is its distinctive developmental course from childhood to adulthood. 
The fact that one domain may develop more quickly or slowly than others supports the notion of multiple 
intelligences. Children learn language and mathematics at very different paces. The existence of prodigies is again 
instructive. If Mozart could write music before he could even read, then the neural systems involved in musical 
intelligence must be separate from those involved in processing language. 
- Recent research examined national differences in lay conceptions of intelligence by evaluating self-estimates from 
several models of intelligences, including Gardner’s multiple intelligences, Sternberg’s triarchic theory of intelligence 
and Goleman’s emotional intelligence. Von Stumm, Chamorro-Premuzic, and Furnham (2009) showed that people 
across 12 nations (Australia, Austria, Brazil, France, Iran, Israel, Malaysia, South Africa, Spain, Turkey, the United 
Kingdom and the United States) have similar concepts of intelligence that focus on traditional components, such as 
logical and verbal abilities. Men consistently awarded themselves higher overall self-estimates of intelligence than 
women, and further research is needed to explain this sex difference. 
 
Chapter 9 – Intelligence – Heredity and Intelligence 
Individual Differences in IQ 
- The influence of both nature and nurture on individual differences in intelligence is well established. With respect 
to environmental effects, early enrichment of the environments of rats not only makes them better learners but also 
actually increases their brain mass. In humans, some of the best predictors of a child’s performance on tests of IQ 
and language in the toddler and preschool years include an enriched home environment, positive mother-child 
interactions that foster interest and exploration, and maternal knowledge about child rearing and child 
development. 
- In one longitudinal study, the investigators examined the relationship between the number of risk factors to which 
the child was exposed in early childhood and the child’s IQ at ages 4 and 13. Among these risk factors were maternal 
lack of education, maternal mental illness, minority status (associated with, among other things, low standard of 
living and inferior schools) and family size. The more risk factors, the lower the child’s IQ. More recently, an 
Australian longitudinal study by Bor et al. investigated early risk factors for adolescent antisocial behaviour, using 
data from over 8000 participants involved in the Mater-University Study of Pregnancy in Brisbane. Bor et al. found 
that children’s prior problem behaviour, including aggression and attention/restlessness problems at 5 years of age, 
and marital instability more than doubled the chances of delinquency at age 14. These findings highlight the need for 
further research to inform prevention programs that target these identified risk factors for Australian youth. 
- An Australian study has also found that socioeconomic status is directly related to poorer learning behaviours in 
boys at age seven. However, this study also found that the persistence of teachers’ initial negative perceptions about 
boys from lower socioeconomic backgrounds might have contributed to that lower level of performance. So, not 
only were the children disadvantaged by relative poverty, but also by teachers’ negative beliefs about their 
behaviours. 
 
Twin, Family and Adoption Studies 
- Although results such as these are striking, they cannot definitively tease apart the relative contributions of 
heredity and environment. For example, maternal IQ, which is a strong predictor of a child’s IQ, could exert an 
influence genetically or environmentally, and it could indirectly influence some environmental risk factors, such as 
low maternal education level. Twin, family and adoption studies can more clearly distinguish some of the influences 
of nature and nurture. The logic of these studies is to examine participants whose genetic relatedness is known and 
to see whether degree of relatedness predicts the size of the correlation between their IQs. If the size of the 
correlation varies with the degree of relatedness, the effect is likely genetic. 
- Siblings, dizygotic (DZ) twins, and parents and their children are all genetically related by .50. Monozygotic (MZ) 
twins are genetically identical (degree of relatedness 1.0), whereas adoptive relatives are unrelated (degree of 
relatedness 0). Thus, if genetic factors are important in IQ, MZ twins should be more alike than DZ twins, siblings, 
and parents and their off-spring. Biological relatives should also be more alike than adopted children and their 
adoptive parents or siblings. The data across dozens of studies suggest that IQ, like nearly every psychological trait 
on which individuals differ, reflects a combination of heredity and environment. On the one hand, the data clearly 
suggest an environmental impact. Being born at the same time (and presumably being treated more alike than 
siblings who are not twins) produces a higher correlation between DZ twins (.62) than between siblings (.41), even 
though both are related by .50. 



- On the other hand, the data on MZ twins suggest an even stronger genetic effect. The higher correlation between 
MZ than DZ twins reared together does not in itself prove a genetic effect; parents tend to treat identical twins more 
similarly than fraternal twins, which could also influence the size of the correlations between their IQs. However, 
most data suggest that the genetic effect is more powerful. For example, identical twins reared apart show an 
average IQ correlation of about .75, which is even larger than DZ twins reared together. 
- Plomin examined the relationship between genes and intelligence. He compared 37 markers on chromosome 6 in 
two groups of children: average IQ of 103 and average IQ of 136. He found significant differences in the gene at one 
of the sites on chromosome 6. The gene is that for a hormone receptor that may be involved in learning and 
memory. In 1999, he reported on three genes on chromosome 4 that are correlated with differences in intelligence. 
However, each of these genes predicts only 1 to 3% of the variance in IQ. Thus, even Plomin acknowledges that 
parental IQ will be a better predictor of IQ than genetic identification, at least for the foreseeable future. In more 
recent research, Yu et al. conducted gene analysis of 17 pairs of monozygotic twins; in each pair of twins, one twin 
had a higher IQ. They found that ribosome-related genes and DNA replication-related genes increased gene and 
corresponding protein expression in the twin with the higher IQ. However, the potential value of genetic studies of 
intelligence lies more in understanding the neural development that enhances IQ, and thus the potential for a better 
understanding of how environmental effects modify the outcome. 
- Adoption studies are particularly important in assessing the relative impact of heredity and environment. Most of 
these studies compare the IQ of adopted children with other members of their adoptive family, their biological 
family and a control group matched for the child’s age, sex, socioeconomic status and ethnic background. 
- From the earliest adoption studies conducted in the first half of the twentieth century, researchers have found 
genetic influences to be the primary determinant of differences between individuals on IQ, with environmental 
circumstances serving to limit or amplify inborn tendencies. In one classic study, researchers tested the IQ of each 
biological mother in the sample at the time of delivery with the Stanford-Binet test and found an average IQ of 86. 
Thirteen years later, they tested the children, who were reared by adoptive parents (often of higher socioeconomic 
status), using the same test. 
- The children scored an average of 107, over 20 points higher than their biological mothers, providing strong 
evidence for environmental influences on intelligence. However, in this study as in others, the correlation between 
the IQ of adopted children and that of their biological parents was considerably larger than the correlation with their 
adoptive parents’ IQ. Similarly, researchers have found that the correlation between the IQs of adopted (biologically 
unrelated) siblings reared together is below .20, compared with .50 for biological siblings reared together. Thus, 
blood runs thicker than adoption papers in predicting IQ. 
- In another landmark study, the Texas Adoption Project, psychologists tested 1230 members of 300 Texas families 
that adopted one or more children from a home for unwed mothers. Many of the birth mothers had taken IQ tests 
while at the home during their pregnancy, and the researchers had access to these scores as well. At the time the 
project began, the adopted children were between three and 14 years old. At this initial assessment, the correlations 
between the IQs of the adoptive parents and their adopted children were similar to the correlations between the IQs 
of the adoptive parents and their biological children, suggesting relatively equal contributions of heredity and 
environment. When the researchers located and retested many of the participants 10 years later, however, the data 
presented a very different picture. The only correlations that remained above .20 were between biological relatives. 
- The results of the Texas Adoption Project, like the findings of several other studies, suggest that although genes 
and environment both influence IQ in childhood, the impact of the family environment decreases with age as the 
impact of genetics increases. Similarities among the IQs of family members appear to reflect their shared genes 
more than their shared environment. 
 
Are Differences Between Individuals Largely Genetic? Two Caveats 
- Before leaving this discussion, two caveats (cautions) are important. First, the formulae used to assess heritability 
were developed 60 years ago, in the field of ‘agricultural eugenics’, for the purpose of breeding high-quality cattle. 
Built into them are some assumptions that do not hold in any of the data sets discussed here. One important 
assumption is that cows do not choose their environments or their mates. 
- Humans, however, are very different. If people choose mates whose IQs and cultural experience are similar to their 
own, and if they choose environments that fit their talents and interests, heritability coefficients will be inflated. In 
the West, where these studies have largely been conducted, people do both. Indeed, some researchers who have 
been carefully examining the assumptions of heritability studies argue that shared environment plays a much larger 
role than heritability statistics suggest. 
- Second, heritability coefficients apply only to a particular population, and they cannot be generalised outside that 
population. The most decisive studies of the heritability of IQ – twin studies – have nearly all used middle-class 



samples. Their results are thus only generalisable to individuals from middle-class homes. If these studies were to 
include people from an urban ghetto – or from Liberia or Guatemala – heritability estimates would probably drop 
substantially because the environments would be so much more varied. 
- We know, for example, that schooling plays a crucial role in shaping intellectual skills, such as the ability to think 
abstractly. Because twin studies have only included literate people, they have eliminated a substantial 
environmental effect – presence or absence of schooling – before calculating heritability. Recent research suggests, 
in fact, that genetic influences are substantially smaller (and effects of shared environment between siblings larger) 
in shaping IQ among children of less educated parents, for whom lack of environmental enrichment and decreased 
opportunities may limit the expression of innate potential. 
- These comments are not intended to suggest that the findings of these studies should be dismissed. The point is 
simply that nature and nurture interact in complex ways, and psychological findings must always be understood in 
the context of the methods that produce them. 
 
Group Differences: Race and Intelligence 
- Nowhere has controversy loomed larger in psychology than in the attempt to understand group differences in 
intelligence. Researchers have consistently found a 15-point difference between the average IQ scores of white 
Americans and African Americans. Rushton and Skuy reported that African students in South Africa routinely 
obtained lower scores on intelligence tests than Euro-American students. Ennis also documented lower performance 
levels by Indigenous Australian students in similar tests. Arthur Jensen created a storm of controversy over 25 years 
ago when he argued, based on the available data, that ‘between one-half and three-fourths of the average IQ 
difference between American Negroes and whites is attributable to genetic factors’. Many denounced Jensen’s 
interpretation of the data as blatantly racist, questioning both his science and his politics. Echoes of such sentiments 
can be found in Australia. In 1961, the New South Wales Aboriginal Welfare Board attributed poor retention rates 
among Aboriginal school students to the fact that Aboriginal children did not possess an IQ comparable to that of 
white children. The Royal Commission into Aboriginal Deaths in Custody in 1991 noted that IQ tests continued to be 
applied to Indigenous students, despite a demonstrated cultural bias. As a result of such spurious testing, 
considerable numbers of Aboriginal students were being wrongly labelled as intellectually impaired. 
- Although the data at this point are inconclusive, several lines of evidence militate against a primarily genetic 
explanation for group difference in IQ. One study examined the IQ of children of various races adopted by white 
middle-class families. Black children who had been adopted in the first year of life scored an average IQ of 110, at 
least 20 points higher than that of comparable children raised in the black community, where economic deprivation 
was much more common. When the researchers retested as many of the adoptees as they could locate 10 years 
later, the IQ scores of black adoptees remained above the average IQ of blacks raised in the black community, 
although their mean IQ was somewhat below the mean IQ for whites in the sample. 
- Another study capitalised on the fact that many African Americans have mixed ancestry. If a substantial portion of 
racial IQ differences is attributable to genetics, then IQ levels should rise and fall in direct proportion to the degrees 
of African and European ancestry. In fact, the researchers found no correlation between ancestry and IQ. 
- Perhaps most important are data on changes in IQ scores over time. An early study found that black children whose 
families had moved north to Philadelphia between World Wars I and II gained between 0.5 and 0.7 IQ points for 
each year they were enrolled in Philadelphia schools. More recent research suggests that the average difference in 
standardised achievement test scores between blacks and whites in the United States has diminished in recent 
decades as educational opportunities have expanded and African Americans have climbed up the socioeconomic 
ladder. 
- Further, across all the industrialised countries, IQ appears to be rising about three points a decade, so that a person 
who is of only average IQ today would have been above average in comparison to other people 50 years ago. 
Although the reasons for this increase are unclear, it probably reflects the greater complexity of the occupational 
and technical tasks required of people today than in their grandparents’ day. These data suggest that social and 
environmental conditions can lead to changes in IQ as large as the average difference between blacks and whites. 
- How can genetic factors be so important in accounting for individual differences in intelligence while environmental 
factors play such an important role in group differences? The answer becomes clear through an analogy. In 1913, 
Australian Rules football teams Fitzroy and Collingwood played a semi-final in Melbourne where they were reported 
to be almost evenly matched in height and weight. The players on both teams stood, on average, 175 centimetres 
tall. Their ruckmen were about eight centimetres taller. Despite the evenness in height, Fitzroy won decisively. In 
April 2004 – 91 years later – the two teams played again. While Fitzroy won once more, many other things were 
different about the modern encounter, not the least being the height of the players. In 2004, the average height of 



the players was 186 centimetres – 11 centimetres more than in 1913. The shortest player on each team was three 
centimetres taller than the average height of 1913. 
 
The Science and Politics of Intelligence 
- It is tempting to conclude that group differences in intelligence can be explained in terms of environmental 
differences, such as social disadvantage, nutrition and quality of education. Although the studies described here 
seem to refute genetic explanations for racial differences in intelligence, a few words of caution are in order. 
- The question of genetic versus environmental components of intelligence is a highly emotional issue, particularly 
with respect to racial differences. The notion that a mental attribute as highly valued in the West as intelligence 
could be genetically influenced goes against the grain of many of our most fundamental beliefs and values, including 
the view that we are all created equal. Furthermore, claims of racial superiority have a long and sordid history in 
human affairs, certainly in the last century. Hence, any psychologist who argues for a genetic basis to any racial 
differences is immediately suspect, and the psychological community has, by and large, been much less critical of 
studies that claim to refute genetic or racial differences. 
- Australian researchers have debated the value of different scientific approaches, including genetics, to the study of 
intelligence. A consensus is that researchers should continue to ‘be careful and sensitive when conducting research 
on topics that may be of social and political significance’ and that ‘open and wide-ranging research is the preferable 
method to minimise the adoption of false theories of human nature’. 
- Some of the major conclusions on the question of group differences can be summarised as follows. First, 
intelligence tests are highly predictive of school success, with the average correlation about .50. Other variables 
contribute to academic success as well, such as persistence, interest in school and supportive attitudes of parents or 
peers. Intelligence tests are not, however, biased against particular groups, since these tests predict outcomes such 
as school performance within as well as between groups. 
- Second, the heritability of IQ in children is about .45 but reaches about .75 in adulthood; thus, a substantial 
percentage of the difference in IQ between most individuals is genetic. Heritability does not imply immutability. 
Every genetic effect acts within an environmental circumstance, and changing the environment, such as placing a 
poor child in a middle-class home, can have a substantial impact on IQ. 
- Third, Aboriginal Australians tend to score lower on IQ tests than non-Aboriginal Australians. The lower average 
score potentially reflects a combination of causes, including poverty and related environmental risk factors, test-
taking attitudes and motivational patterns shaped by generations of discrimination, or aspects of Aboriginal culture 
and genetics. McCarthy et al. note that IQ test results suffer because many aspects of Aboriginal culture, custom and 
lifestyle differ markedly from those of Australia’s white settlers. For example, Aboriginal culture and custom were 
traditionally passed down via the spoken word, with no tradition of written language. Yet many IQ tests are based on 
the written word. Thus, psychologists may have unwittingly been party to using intelligence tests that discriminate 
against minority groups such as Indigenous Australians because those tests conform to different cultural norms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 9 – Intelligence – Interim Summaries 
- Intelligence refers to the application of cognitive skills and knowledge to learn, solve problems and obtain ends 
that are valued by an individual or culture. Intelligence is multifaceted and functional, directed at problems of 
adaptation. It is also to some extent culturally shaped and culturally defined, since cultural practices support and 
recognise intellectual qualities that are useful in the social and ecological context. 
 
- Intelligence tests are psychometric instruments designed to assess an individual’s cognitive capabilities relative to 
others in a population. Binet developed the ancestor of modern intelligence tests for the purpose of identifying 
children with an intellectual impairment. His scale assigned an individual child a mental age (MA), which refers to 
the average age at which children can be expected to achieve a particular score. Terman brought intelligence testing 
to North America, adapted the concept of the intelligence quotient (IQ), and expanded the meaning of IQ from a 
predictor of school success to a broader index of intellectual ability. IQ was initially calculated by dividing mental age 
by chronological age and multiplying by 100, but Wechsler abandoned the concept of mental age. Instead, he used a 
frequency distribution to describe an individual’s IQ relative to the scores of peers of equivalent age. The Wechsler 
scales (the WAIS-IV for adults and the WISC-IV for children) yield an overall full-scale IQ score as well as four 
composite index scale scores (e.g., VCI, PRI, WMI and PSI) and a General Ability Index (GAI). 
- Intellectual impairment refers to significantly below average general intellectual functioning (IQ less than 70), with 
multiple deficits in adaptive functioning (e.g., very poor communication and social skills) that are first evident in 
childhood. At the other end of the bell-shaped distribution of intelligence are people classified as gifted, or 
exceptionally talented. Giftedness is often equated with an extremely high IQ (>130), although common definitions 
extend to other forms of talent, such as social, musical or athletic ability. Giftedness is related to creativity, the 
ability to produce valued outcomes in a novel way. Although creativity is difficult to measure, some researchers have 
devised tests of divergent thinking (the ability to generate multiple possibilities in a given situation) to measure this 
construct. 
- Critics charge that IQ tests lack a theoretical basis, fail to capture other kinds of intelligence such as practical 
intelligence and creativity and have cultural biases. Culture free tests were designed to eliminate cultural differences 
that could impact on performance. Culture fair tests were designed to measure skills and knowledge common across 
cultures. However, these tests had limited success because the reality is that cultural influences can never be 
effectively removed. Intelligence tests and similar instruments are highly predictive of school performance and, to a 
lesser degree, occupational success. Their validity depends on the purpose to which they are put, and they should 
always be supplemented by other measures. 
 
- The psychometric approach examines which intellectual abilities tend to correlate with one another statistically. 
The primary tool of the psychometric approach is factor analysis, a statistical technique for identifying common 
factors that underlie performance across a variety of tasks. Spearman’s two-factor theory distinguishes a g-factor, or 
general intelligence, from s-factors, or specific abilities. Gf–Gc theory is another hierarchical model of intelligence 
that argues for the presence of two overarching types of intelligence – fluid intelligence (intellectual capacities that 
have no specific content but are used in processing information) and crystallised intelligence (people’s store of 
knowledge) – as well as more specific intellectual skills, such as short-term (working) memory. 
- Information-processing approaches to intelligence attempt to describe and measure the specific cognitive 
processes that underlie intelligent behaviour. They tend to be more interested in ‘how’ than ‘how much’ in studying 
intelligence. Three variables on which people differ, and which correlate with IQ and achievement, are speed of 
processing, knowledge base, and the ability to learn and apply mental strategies. 
- Sternberg’s triarchic theory identified three types of intelligence: analytical intelligence (as measured by IQ tests), 
creative intelligence (finding novel solutions to problems) and practical intelligence (finding commonsense solutions 
to everyday problems). Gardner’s theory of multiple intelligences proposes that intelligence is not one capacity but 
many. The theory distinguishes eight kinds of intelligence: musical, bodily/kinaesthetic, spatial, linguistic or verbal, 
logical/mathematical, intrapersonal, interpersonal and naturalistic. Gardner argues that intelligences can be isolated 
based on a number of criteria, including their neurological independence, the presence of savants (who are severely 
deficient in major intellectual respects but have pockets of giftedness) and their different developmental courses. 
Emotional intelligence is the ability to read people’s emotions and use one’s own emotional responses adaptively; it 
corresponds to Gardner’s intrapersonal and interpersonal intelligences. 
 
- IQ reflects a complex interplay of nature and nurture. Twin, family and adoption studies suggest that genetic 
factors are more important in explaining differences among individuals. Studies of the influence of home 
environment and socioeconomic status suggest that racial differences are likely primarily environmental, although at 



this point no firm conclusions can be drawn. Intelligence test scores can potentially reflect some combination of 
causes, including genetics, and other related environmental risk factors including poverty, test-taking attitudes and 
motivation, cultural expectations about success and so on. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 9 – Intelligence – Summary 
1. The nature of intelligence 
- Intelligence is the application of cognitive skills and knowledge to learn, solve problems and obtain ends that are 
valued by an individual or culture. Intelligence is multifaceted, functional and culturally defined. Some aspects of 
intelligence are universal, whereas others depend on the tasks of adaptation in a particular society. 
 
2. Intelligence testing 
- Intelligence tests are psychometric instruments designed to assess an individual’s cognitive capabilities compared 
to others in a population. The ancestor of modern IQ tests was invented by Binet for the specific purpose of 
identifying children with intellectual impairment. Binet developed the concept of mental age (MA), the average age 
at which children can be expected to achieve a particular score. 
- The intelligence quotient, or IQ, is a score meant to represent an individual’s intellectual ability, which permits 
comparison with other individuals. It was initially calculated by dividing mental age by chronological age and 
multiplying by 100. 
- Wechsler abandoned the concept of mental age and calculated IQ as an individual’s position relative to peers of the 
same age by using a frequency distribution. The Wechsler scales (the WAIS-IV and the WISC-IV for children) include 
four index scales: Verbal Comprehension, Perceptual Reasoning, Working Memory, and Processing Speed. 
- Intelligence tests are highly predictive of scholastic success, and they also predict occupational success. Critics 
argue that they lack a theoretical basis, are culturally biased and fail to capture other kinds of intelligence. 
 
3. Approaches to intelligence 
- The psychometric approach derives the components and structure of intelligence empirically from statistical 
analysis of psychometric test findings. The primary tool of the psychometric approach is factor analysis, a statistical 
technique for identifying common factors that underlie performance on a wide variety of measures. Spearman’s 
two-factor theory distinguishes the g-factor, or general intelligence, from s-factors, or specific abilities. Other 
models derived from factor analysis have provided different lists of factors, such as Gf–Gc theory, which 
distinguishes between content-free fluid intelligence and knowledge-based crystallised intelligence. 
- The information-processing approach tries to understand the specific cognitive processes that underlie intelligent 
behaviour. Three of the most important variables on which people differ are speed of processing, knowledge base, 
and ability to learn and apply mental strategies. Unlike the psychometric approach, the information-processing 
approach is theory driven, drawing on research in cognitive science. 
- Sternberg’s triarchic theory identified three types of intelligence: analytical intelligence (as measured by IQ tests), 
creative intelligence (finding novel solutions to problems) and practical intelligence (finding common sense 
solutions to everyday problems). 
- Gardner’s theory of multiple intelligences distinguishes eight kinds of intelligence that are relatively independent, 
neurologically distinct and show different courses of development. These include musical, bodily/kinaesthetic, 
spatial, linguistic or verbal, logical/-mathematical, intrapersonal, interpersonal and naturalistic intelligences. 
- Emotional intelligence is the ability to read people’s emotions and use one’s own emotional responses adaptively; 
it corresponds to Gardner’s intrapersonal and interpersonal intelligences. 
 
4. Heredity and intelligence 
- A central question in the study of intelligence is the extent to which environment and heredity shape intelligence. 
To examine the heritability of IQ, studies have correlated the IQ scores of participants with the differing degrees of 
genetic relatedness of biological and adoptive family members. Twin, family and adoption studies suggest that 
heredity, environment and their interaction all contribute to IQ but that individual differences in IQ are highly 
heritable. 
- Research does not support the hypothesis that differences among racial or ethnic groups are primarily genetic; at 
this point, the data are inconclusive. A definitive study will likely require several generations of individuals from 
multiple ethnic groups who have experienced similar levels of socioeconomic status and opportunity — a study likely 
to be decades away. 
 
 
 
 
 
 


