CHAPTER 13
10 student MCQs / Fill-in-the-blank questions / Essay questions

1) Which one of the following assertions is true? Galton’s notion of the ‘normal distribution’ tells us:

a) That if your IQ score is anywhere on the distribution, then you are normal.

b) That as we consider scores increasingly higher or lower than the norm, there will be more and more people registering those scores.

c) That for any of our ‘natural gifts’ (physical, temperamental or intellectual) there will be an ‘average’ amount of that feature, to which most people approximate. {X}

d) That most people who complete a university degree will be at the lower end of the distribution.

One of Galton’s contributions was to bring statistical understandings from the physical sciences to the study of psychology – particularly, the notion of normal distribution (see chapter 2). Galton noted that for any of our ‘natural gifts’ (physical, temperamental or intellectual) there will be an ‘average’ amount of that feature, to which most people approximate. Then, as we consider scores increasingly higher or increasingly lower than that ‘average score’, there will be fewer and fewer people registering those scores. Those higher than the norm are those with more intelligence.

2) Galton introduced the idea of correlation (or co-relation) and showed which of the following to be true?

a) A correlation of −1 indicates that there is no relationship between the two variables being considered.

b) Correlations should only be used with variables that are normally distributed. {X}

c) If variable A (e.g. height) shows a correlation with variable B (e.g. weight) of +1.0, then we know that A caused B.

d) IQ was correlated with job performance.

Together, the notions of normal distribution and correlation allow us to consider how our abilities vary in relation to each other and in relation to the abilities of others in the population, and hence how well we can use scores on one variable to predict scores on another.

3) Binet was the first psychologist to specify that intelligence tests must be: (Please highlight all correct answers)

a) Administered and scored in a careful and standardized manner if comparisons between children’s performance are to be valid and reliable. {X}

b) Presented in the same order to all children and in order of increasing difficulty so that each child can pass as many tests as possible. {X}

c) Difficult, to ensure that only intelligent people pass them.

d) Administered in a one-to-one setting and only where the examiner has first established a friendly rapport with the child. {X}

Binet and his associate Théodore Simon used a range of tasks in their first intelligence tests. These included around 30 items of increasing difficulty, from simple items that even intellectually disabled children were able to complete (such as following a lighted match with your eyes and shaking hands with the examiner). More complex tasks included pointing to body parts and defining words such as ‘house’ or ‘wheel’, and tasks that were harder still, such as repeating back strings of digits and constructing sentences involving several specified words.


Interestingly, vocabulary and digit recall tasks are still used in our most advanced intelligence tests today. Binet was also the first psychologist to specify that such tests must be:

· administered and scored in a careful and standardized manner if comparisons between children’s performance are to be valid and reliable;

· presented in the same order to all children and in order of increasing difficulty so that each child can pass as many tests as possible; and

· administered in a one-to-one setting and only where the examiner has first established a friendly rapport with the child.

Psychologists still adhere to these very important principles of testing today.

4) Which is the case? IQ is calculated as:

a) The speed at which we process a piece of information.

b) The ratio of mental age to chronological age. {X}

c) The number of items you get correct on an intelligence test.

d) How intelligent you are compared to an adult of the same gender.

While all the other answers are estimates of intelligence, the actual calculation for IQ is the classical formula, IQ = MA/CA × 100 (where MA = Mental age, and CA = chronological age).

5) Which one of the following is most likely to be true? A person with an IQ of 100 is:

a) Unlikely to be able to finish high school.

b) Unable to get a driving licence.

c) Likely to have trouble completing a university degree. {X} 

d) More intelligent than a person with an IQ of 120.

The higher the IQ score, the more intelligent the person. The average IQ is 90–110, with university students usually having an IQ of at least 115.

6) It is generally accepted that there is such a thing as general intelligence. So which of the following statements is true?

a) Some people have general intelligence, others have multiple intelligences.

b) The only people who do not have general intelligence are those that have IQs less than 100.

c) General intelligence develops by adulthood.

d) General intelligence can be thought of as ‘mental energy’ that is applied to all tasks that we attempt. {X}

Spearman’s finding of a general feature that underlies performance in many areas was so radical that it became the hallmark of his work. Spearman likened g to mental energy – a limited resource available to all intellectual tasks. So the idea was that individuals differ in general intelligence because they have different amounts of this mental energy.

7) Flynn has shown that there has been a standard deviation increase, per generation, in the mean level of intelligence test performance for most of this century in Western society, which equates to about three IQ points per decade. He believes that such a difference has to be the result of which one of the following?

a) An environmental change, because gene frequencies in populations couldn’t change so quickly. {X}

b) Improvements in the gene pool as we evolve.

c) A statistical artefact.

d) None of the above.

Such a difference has to be the result of an environmental change, because gene frequencies in populations could not change so quickly. If there can be shifts of one standard deviation in IQ between generations that are environmental in origin, despite the high heritability of IQ differences, why could there not be similar environmentally mediated differences between populations within the current generation?

8) Detterman believes that:
a) General intelligence represents an average of the processing of several independent components that contribute to the performance of any complex task. {X}

b) There is a single ability common to all tasks and that differences in this single ability between individuals give rise to differences in ‘general’ intelligence.

c) There is no such thing as general intelligence

d) All of the above.

Detterman argues that the performance of any complex task, including intelligence tests, requires a number of basic abilities. In this scheme, general intelligence represents an average of the processing of several independent components that contribute to the performance of any complex task.

9) The measured difference in IQ between African Americans and white Americans is most likely to be due to which one of the following factors?

a) Bias in testing.

b) Genetics.

c) Environmental differences. {X}

d) Lack of effort.

For evidence that environmental or cultural differences cause such a large difference, consider the ‘Flynn effect’. Flynn (1987) has shown that there has been a standard deviation increase, per generation, in the mean level of intelligence test performance for most of this century in Western society, which equates to about three IQ points per decade. Such a difference has to be the result of an environmental change, because gene frequencies in populations could not change so quickly. If there can be shifts of one standard deviation in IQ between generations that are environmental in origin, despite the high heritability of IQ differences, why could there not be similar environmentally mediated differences between populations within the current generation?

10) Anderson argues three of the following – but which ONE is NOT in line with his arguments?

a) The first route to knowledge is through thought (central processes).

b) The ‘thought’ route to knowledge is unrelated to individual differences in IQ. {X}

c) Thoughtful problem solving can be done either by verbalizing a problem (using language-like propositions to think) or by visualizing it (using visuo-spatial representations to think).
d) We need two different kinds of knowledge acquisition routines, each generated by one of two specific processors.

Anderson suggests that the first route to knowledge is through thought (central processes) and is related to differences in IQ. Thoughtful problem-solving can be done either by verbalizing a problem (using language-like propositions to think) or by visualizing it (using visuo-spatial representations to think). For this to happen, we need two different kinds of knowledge acquisition routines, each generated by one of two specific processors. It is proposed that these processors are the source of individual differences in specific abilities, which, in turn, are constrained by the speed of a basic processing mechanism. So, at a slow processing speed, only the simplest kinds of thoughts of either kind can occur. (It is argued that the speed of the basic processing mechanism can be measured using tasks such as inspection time and reaction time.) It is suggested by Anderson that this constraint is the basis of individual differences in general intelligence and the reason for manifest specific abilities being correlated (giving rise to the g factor).
Fill in the Blanks

1) As Detterman (1987) has pointed out, it is a curiosity that while the study of ___ ___ has a long history and has contributed to an understanding of intelligence in general, there have been few explanations in terms of contemporary theories. 

As Detterman (1987) has pointed out, it is a curiosity that while the study of mental retardation has a long history and has contributed to an understanding of intelligence in general, there have been few explanations of mental retardation in terms of contemporary theories. Those with retardation are regarded as simply deficient in whatever processes are hypothesized to contribute to intelligence. Such theories as there are – for example, that people with mental retardation are specifically deficient in attentional processes (Zeaman & House, 1963) or laying down memory traces (Ellis, 1970) or in executive processes (Belmont & Butterfield, 1971) – have, in turn, lacked any real applicability to theories of intelligence in general. 

2) In 1969, a famous article by Arthur Jensen provided a spark that re-lit the ___–IQ debate. He commented that a much-lauded programme of early academic intervention for socially disadvantaged children, known as the Headstart Program, had not resulted in any increase in IQ, and that this was likely to be due to the genetic contribution to intelligence.

In 1969, a famous article by Arthur Jensen provided a spark that re-lit the race–IQ debate. He commented that a much-lauded programme of early academic intervention for socially disadvantaged children, known as the Headstart Program, had not resulted in any increase in IQ, and that this was likely to be due to the genetic contribution to intelligence. The idea that an important human trait like intelligence might be, in part, genetically determined and – worse – associated with racial characteristics spawned a stream of outrage, with claims of inherent white Caucasian racial superiority (see Gould, 1996, for a critical review).

3) Research conducted as part of the Carolina Abecedarian Project suggests that even when significant environmental factors contribute to intellectual impairment (perhaps through lack of opportunity for learning), structured ___ intervention does not lead to general improvements in IQ. 

Research suggests that even when significant environmental factors contribute to intellectual impairment (perhaps through lack of opportunity for learning), structured educational intervention does not lead to general improvements in IQ. Similarly, in early intervention studies focusing on children with specific organic intellectual disabilities, such as Down’s syndrome, changes in IQ do not typically occur following early intervention, despite many optimistic reports. See Spitz (1999) for a critical review of methodology in studies targeting changes at both ends of the IQ spectrum.

4) Meta-analyses suggest that the correlation between IQ and ___ ___ is about −0.5. 

Meta-analyses suggest that the correlation between IQ and inspection time is about −0.5. So inspection time as a task has become a cornerstone of theories proposing that differences in general intelligence might be due to global differences in speed of information processing.

5) ___ ___ performance correlates with school grades at about 0.50, total years of education about 0.55 and supervisor ratings of job performance between 0.30 and 0.50. This means that ___ ___ performance is one of the best predictors we have of academic and work-related performance (Schmidt & Hunter, 1998).

Intelligence test performance correlates with school grades at about 0.50, total years of education about 0.55 and supervisor ratings of job performance between 0.30 and 0.50. This means that intelligence test performance is one of the best predictors we have of academic and work-related performance (Schmidt & Hunter, 1998).

Essay Questions

1. What evidence is there that intelligence runs in families?
Key points:

· Our genotype is the genetic complement, coded in DNA, that we inherit from our parents. No two people have identical genotypes except identical twins.

· The expression of those genes in behavioural traits that we can measure is our phenotype. Phenotypes can vary because of genotypic differences and/or because the environment affects how our genes are expressed.

· IQ test scores are phenotypic measures. Intelligence is one of the most frequently researched traits in behavioural genetics because IQ represents one of the most reliable and important psychological measures.

· Genetic contributions to IQ differences can be estimated by comparing the similarity of IQ in individuals of different degrees of genetic relatedness while also assessing environmental similarities and differences. Heritability is a statistic that represents the proportion of phenotypic variance that is due to genetic differences – that is, the extent to which differences in measured intelligence are due to genetic differences. The maximum heritability is 1.0 (100 per cent of the difference is inherited) and the minimum is zero (none of the difference is due to genetic differences). 

· The influence of the environment on phenotypes comes in two main forms. There are differences between families (levels of income, parental rearing style, number of books in the home, etc.) which make children raised in a particular home more similar to each other than to children reared in a different home. This source of differences is often called the effect of the shared environment. The second kind of environmental influence are differences within the same family (in birth order, children’s friends, school teachers, etc.). These effects make children in the same family different from each other and are referred to as non-shared environment effects.

· We can measure the influence of the common, or shared, environment by comparing individuals who are reared together or apart. The effect of non-shared environmental variance can be detected in a number of ways. The most obvious is to measure the extent to which identical twins reared together (i.e. with both genetic and shared environmental variance in common) are different from each other due to the non-shared environmental influences they may experience when growing up (e.g. at school, or from peers).

· Studies on the influence of genetic differences on intelligence are in broad agreement. Intelligence, as measured by IQ tests, has a substantial heritability. Estimates of heritability vary between 80 per cent (Bouchard et al., 1991) and 50 per cent (Plomin 1990). So even the more conservative estimates argue that genetic differences are far from trivial – they are at least as important as environmental differences, and maybe more so.

· The many studies from the Colorado Adoption Project (see Plomin, 1990) suggest that the shared environment is more influential early in development than in later life. For example, the correlation between adopted children and their biologically unrelated siblings (who are usually reared from birth in the same family) averages around 0.2–0.3 before their teenage years. Over the whole lifespan it seems that the most important environmental differences are those that are non-shared and unique to the individual concerned (that is, they are not shared by members of the same family).

· In a review of adoption and twin studies, Scarr (1992) estimated that the contribution of the shared environment to differences in IQ is approximately zero by adulthood. Irrespective of our shared environment, most of us find ways ultimately to realize our genetic potential, depending on the effects of our idiosyncratic life events (i.e. non-shared environment). 

· Most recently, great excitement has surrounded the methodology of quantitative trait loci (QTL), which attempts to associate particular genes with specific behaviours. The general consensus is that intelligence must be polygenic, which means that many genes contribute in an additive or dose-related fashion to IQ differences. If this is right, current QTL methods have very little chance of discovering the individual genes that each contribute only a relatively small proportion to the overall genetic effect. Even so, some researchers claim to have discovered a gene that is over-represented in individuals with a very high g (Chorney et al., 1998). While exciting, this methodology is new, and its results should be treated with caution. 

· Almost everyone now accepts that there are genetic influences on IQ differences, but the most important recent discoveries concern environmental rather than genetic influences, particularly the finding that it is the non-shared environment that has a lasting effect on individual intellectual differences. The challenge is to move on from the heritability issue to theories of how genetic predispositions may interact and correlate with environmental circumstances to produce the patterns of IQ differences that we find in our society (see Scarr, 1992).

2. What is the savant syndrome and what does it tell us about the nature of intelligence?
Key points:

· Savants (formerly known as ‘idiots savants’) are individuals with measured IQ in the mentally retarded range who, nevertheless, display a single and exceptional cognitive ability. For example, they might be able to calculate what day of the week any named calendar date falls on (O’Connor & Hermelin, 1984). They might display high musical ability (Sloboda, Hermelin & O’Connor, 1985) or artistic talent (Hermelin & O’Connor, 1990). Or they might be unusually skilled at learning foreign languages (Smith & Tsimpli, 1995) or factoring numbers (Hermelin & O’Connor, 1990). 

· An early view of savant skills was that they are based on an exceptionally good but essentially unorganized rote memory system and/or extensive practice (Hill, 1978; Horwitz et al., 1965). More recently, it has been suggested that many savant skills can be explained in terms of an extensive but generative (rather than passive) memory for domain-relevant material (Nettelbeck, 1999; Nettelbeck & Young, 1996; Young & Nettelbeck, 1995).

· There are some problems with the memory explanation of all savant abilities, though. O’Connor and Hermelin (1984, 1992), for example, found that calendrical calculators (those who can calculate what day a particular date falls on) can name days for dates for which no calendar yet exists. They also use abstract rules and structures governing the calendar in order to perform their calculations (Hermelin & O’Connor, 1986). The memory explanation also seems an unlikely basis for artistic talent and for some other calculating abilities, such as the prime-number calculating individual investigated by O’Connor and colleagues (Anderson, O’Connor & Hermelin, 1999; Hermelin & O’Connor, 1990).

· On the other hand, if savants’ feats are accomplished using some kind of automatic or non-thoughtful processing (automatic long-term memory retrieval is the classic example of this), there is no inherent contradiction with the notion of g.

· However, it should be noted that there have even been suggestions of specific forms of memory deficits in autism (see Shalom, 2003, for a recent review).

· Detterman (1996) does argue that savants falsify the idea that there is a single and common ability underlying all intellectual task performance. In so doing, Detterman takes a similar line to that advocated by Gardner (1983), namely that savants prove the fundamental independence of the component abilities that ‘normally’ make up g. However, the abilities that savants display are somewhat implausible candidates as the ‘component abilities’ of Detterman’s theory. 

· Anderson’s theory of the minimal cognitive architecture assumes that the brain damage that leads to savant syndrome has selectively spared some modules from the generalized brain damage that has led to mental retardation in these individuals. It is proposed that these modules come in three kinds: Mark I modules are the full-blown innate variety that most plausibly underlie savant talents in art, music and language. They are represented by all but one of the modules shown in figure 13.2. Mark II modules are the fetch-and-carry mechanisms of cognitive processing, such as long-term memory retrieval, or the ability to recognize mental representations that forms the basis of the ‘theory of mind’ mechanism (Leslie, 1987). Mark III modules are associative processes established after extensive practice, and they are not explicitly represented in figure 13.2. According to Anderson, because savant abilities are modular there is no paradox in their existence in individuals with low IQ, which is a property of thoughtful processing. 

3. Discuss Gardner’s and Sternberg’s non-unitary theories of intelligence. How are they similar, and how do they differ from each other?
Key points:

· Ever since Thurstone (1939), there has been a long series of challengers to Spearman’s unitary conception of intelligence. Probably the most influential is Gardner (1983), an educationalist who believes that the classical view of intelligence reflects a Western bias towards logical reasoning, which in turn is reflected in our educational system. Whether we are considering intelligence in terms of processing capacity, or considering Thurstone’s primary mental abilities, or reviewing the tasks that are routinely included in intelligence tests, Gardner believes that we typically only focus on a narrow range of logico-mathematical abilities.

· His theory of multiple intelligences accounts for the diverse range of important adult capacities by considering a diverse range of abilities, each of which he values as highly as traditional conceptions of ‘intelligence’. Gardner lists these autonomous intelligences as linguistic, musical, logical-mathematical, spatial, bodily-kinaesthetic, personal, naturalist and spiritualist (Gardner, Kornhaber & Wake, 1996). Each is manifested, suggests Gardner, in culturally relevant ‘intelligent’ behaviours, with normal adults having differing profiles of relative strengths and weaknesses across these intelligences.

· Gardner’s abilities were identified from a diverse body of evidence, including:

· the selective damage of individual abilities through brain damage;

· the existence of otherwise very low-IQ individuals who display extremely well developed ability in one intelligence (savants);

· examples of excellence in one domain but ordinariness in another (e.g. Mozart was a musical genius but struggled in many other aspects of life); and

· the constraint that the ability should be culturally valued and have a plausible evolutionary and developmental history. 

· Gardner’s multiple intelligence model made a significant impact in the field of education, with schools developing broader and more responsive approaches to assessment, and a more diverse curriculum to help develop individual intelligences in each student.

· But not only is Gardner alone in claiming that there is no general factor of intelligence, he also provided no theoretical specification of what any of his proposed intelligences constitute, or how they work at any specific level of description – social, cognitive or biological (see Anderson, 1992). This makes gathering evidence for the theory of multiple intelligences problematic. Although it is a challenging and somewhat appealing idea, there is no evidence for true autonomy of intelligences either – rather the reverse. Indeed, as per the earlier theorizing of Charles Spearman, diverse abilities are generally correlated.

· That said, the idea that there is more to intelligence than g alone is now generally accepted. The challenge for the future is to develop a theory that makes g compatible with the observed degree of specificity in intellectual functioning that has been outlined as evidence by Gardner. Gardner’s desire to emphasize the value of a diverse range of human talents is laudable, but attempting to achieve this by re-naming them ‘intelligences’ can lead to confusion and errors in application. While it is a truism to say that we all have our strengths and weaknesses, few of us will truly excel, even with concentrated application in one domain.

· Sternberg (1984, 1985) also proposed a non-unitary theory – the triarchic theory of intelligence. Like Gardner, he proposes several types of intelligence: analytical intelligence (which approximates the traditional notion of g); creative intelligence (which involves insight, synthesis and the ability to respond to novel situations); and practical intelligence (which involves the ability to solve real-life problems). But in his theory Sternberg attempts to go beyond this to explain how these intelligences work. He suggests that each kind of intelligence involves a control hierarchy of cognitive components that contribute to our ‘mental self-management’ – these include (a) performance components, (b) knowledge acquisition components and (c) metacomponents. 

· At the bottom of the hierarchy are the elemental performance components. These are the information-processing mechanisms involved in the execution of any task and invoked by a particular sequence of operations, such as encoding, inference and response selection. Sternberg came to the conclusion that although performance components contribute to individual differences in intelligence, overall the contribution is weak, with correlations rarely exceeding 0.3.

· Knowledge acquisition components are those processes involved in the gaining and storing of information – processes such as memory – and in turn, these components will evolve performance components in the service of their own functions. 

· At the top of Sternberg’s processing hierarchy are metacomponents. These are executive processes responsible for planning task solutions and monitoring feedback from performance and knowledge acquisition components. Sternberg claimed that the major individual differences related to intelligence are found in these metacomponent processes. In other words, intelligence is the province of the processes principally involved in problem-solving strategies (high-level components) rather than the information processing (low-level components) that implements the problem-solving routines. So, for example, one of Sternberg’s metacomponents is responsible for recognizing the nature of the problem set by a cognitive task. 

· Although Sternberg has written extensively on his theory, it reads more like a re-statement of how intelligence is manifested rather than an explanation of it. Furthermore, recent reviews of the theoretical and empirical support for the theory do not support the notion that creative or practical intelligences are as important as analytical intelligence (i.e. an approximation of g) in predicting life success (Brody, 2003; Gottfriedson, 2003).
