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During recent history, intelligence has been one of the most polemic concepts in psychology. Major contro-
versies in intelligence include the specific contribution of biological and cultural factors to intelligence, the 
unity or diversity of intelligence, the measure of intelligence, the potential intellectual differences among hu-
man groups, the intelligence changes across life span, the potential differences in the patterns of intellectual 
abilities between men and women, animal intelligence, and artificial intelligence. All these questions remain 
at least partially controversial. This entry discusses how intelligence is interpreted and measured, the theory 
of multiple intelligences, intelligence test performance, and a summary of what is known and unknown about 
intelligence. 

The term intelligence derives from the Latin word intelligentia that means comprehend or perceive. This term 
was widely used in philosophy during the last centuries and became a cornerstone in 20th-century psycholo-
gy. Intelligence has been defined in different ways. David Wechsler, one of the major authorities in the area, in 
1944 presented a quite compressive definition of intelligence: “Intelligence is the aggregate or global capacity 
of the individual to act purposefully, to think rationally and to deal effectively with his environment” (p. 3). This 
definition contains one of the major controversial issues in intelligence: Is intelligence a global capacity, or 
the aggregate of different abilities? Clearly, two different interpretations of intelligence can be postulated: (1) 
There is a general intelligence factor that potentially may be measured and even quantified, and (2) there are 
different forms of intelligence, not a single one. This definition also contains a fundamental idea in intelligence: 
intelligence includes not only a behavioral dimension (“to act”) but also an internal dimension (“to think”). 

Charles Spearman supported the first interpretation of intelligence, that is, there is a general intelligence fac-
tor. He postulated a two-factor theory of intelligence: Any intellectual test measures both a g factor common 
to all other cognitive tests and a specific (s) factor unique to that particular test. The relation between g and s 
components can be different, but g is always included in any cognitive tests. The existence of this general in-
telligence g factor represents the theoretical basis to assume that intelligence can be quantitatively measured 
using a single compound score (intelligence quotient, IQ). 

Louis Leon Thurstone was a major supporter of the second interpretation of intelligence, that is, there are 
different forms of intelligence. He used factor analysis to find the fundamental intellectual abilities. He con-
cluded that there are a relatively limited number of factors that would correspond to the fundamental or prima-
ry mental abilities: space, verbal comprehension, word fluency, induction, perceptual speed, deduction, rote 
learning, and reasoning. He further proposed that each factor corresponds to certain specific nervous system 
activity. Later, Raymond Cattell proposed that more than one second-order analysis factor could be found. He 
distinguished between “fluid intelligence” (corresponding to and reflecting a pattern of neurophysiological and 
incidental learning influences) and “crystalized intelligence” (highly sensitive to each person’s unique cultural, 
educational, and environmental experiences). This distinction rapidly became quite popular in psychology. 

During recent years, intelligence has been partially equated with executive functions, understood as a set of 
cognitive processes including but not limited to attentional control, reasoning, metacognition, problem solving, 
working memory, behavioral temporality, and inhibitory control. 

The Measurement of Intelligence 

The attempt to measure intelligence represents one of the major endeavors of educational and cognitive psy-
chology. In 1904, the Ministry of Education in France asked Alfred Binet and Theodore Simon to develop a 
practical strategy to distinguish between mentally limited and normal developing children at school. To fulfill 
this purpose, they created a developmental scale describing the particular abilities that were normally found 
at different ages. They introduced the concept of “mental age” to refer to the level of development that was 
expected at each age. Later, William Stern introduced the concept of IQ as a ratio between the mental age 
and the chronological age. These developmental tests were later adopted in England, the United States, and 
other Western countries. In the United States, Lewis Terman at Stanford University adapted and standardized 
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the scales developed by Binet and named them the Stanford Revision of the Binet Scale, or Stanford–Binet. 

Currently, there are diverse tests directed to measure intelligence, including the Stanford–Binet Intelligence 
Scales, the Raven’s Progressive Matrices, the Wechsler Adult Intelligence Scale, the Cattell Culture Fair III, 
the Thurstone’s Primary Mental Abilities, the Kaufman Brief Intelligence Test, and others. Usually, a mean 
score of 100 points and a standard deviation of 15 points are used. A score between 85 and 115 is consid-
ered normal, 70–84 borderline, and below 70 is interpreted as mental retardation or intellectual disability or 
general learning disability. A score higher than 115 is regarded as a superior score. 

The most popular and widely used instrument to measure intelligence is the Wechsler Adult Intelligence Scale 
currently in its 4th edition (WAIS-IV). It includes 10 core subtests (Similarities, Vocabulary, Information, Dig-
it Span, Arithmetic, Block Design, Matrix Reasoning, Visual Puzzles, Symbol Search, and Coding), and 5 
supplemental subtests (Comprehension, Visual Completion, Figure Weights, Letter-Number Sequencing, and 
Cancellation). It allows to calculate four different indexes, considered as the fundamental components of in-
telligence: Verbal Comprehension Index (VCI), Perceptual Reasoning Index (PRI), Working Memory Index 
(WMI), and Processing Speed Index (PSI), Additionally, two general scores are used to summarize the gen-
eral intellectual ability: (1) Full Scale IQ (FSIQ), based on the total combined performance of the VCI, PRI, 
WMI, and PSI, and (2) General Ability Index (GAI), based only on three VCI subtests (Similarities, Vocabulary, 
and Information) and three subtests from the PRI (Block Design, Matrix Reasoning and Visual Puzzles). 

There is also a Wechsler Intelligence Scale for Children (WISC), currently in its 5th edition (WISC-V). Wech-
sler Intelligence Scales have been translated and adapted to more than 20 different languages. 

Theory of Multiple Intelligences 

During the 1980s, Howard Gardner proposed that people have different ways to process information. He 
proposed that there are different types of intelligence: linguistic, logic-mathematical, musical, spatial, bodily/
kinesthetic, interpersonal, intrapersonal, and naturalistic. In developing his model of intelligence, hewas de-
parting from several observations: 

1. Damage in differentneural structures may result in impairing certain abilitieswhile sparing 
other abilities. 

2. Individuals such as those with savant syndromedemonstrate a significant dissociation in 
differentcognitive abilities. 

3. Every type of ability is identifiedby a specific set of operations related to a neuralmecha-
nism. 

4. Different cognitive abilities (“intelligences”) developindependently in a child. 
5. Different intelligences may have different origins in subhuman species and may have 

evolved in different ways. 
6. Experimental psychology supports the existence of different intelligences. 
7. Psychometric studies support the independence of different cognitive abilities. 
8. Cognitive abilities tend to be encoded in culturally different devised symbolic systems. 

The Triarchic Model of Intelligence 

Robert Sternberg proposed the so-called triarchic theory of intelligence, which includes three closely inter-
related subtheories: a contextual subtheory, a componential subtheory, and an experiential subtheory. The 
contextual subtheory limits intelligence to mental activity underlying environments relevant to one’s life. In 
consequence, intelligence should be conceptualized considering the real conditions existing in the imme-
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diate environment. Intelligence represents adaptation to one’s environment. Mental activity is directly infer-
able through techniques widely available to cognitive psychology. The componential subtheory states that the 
mental mechanisms are those that affect and are affected by context. Intelligence makes sense only within a 
particular context. The basic “mental unit” of analysis in this subtheory is the information processing compo-
nent. This refers to the process of transforming sensory inputs into conceptual representations, transforming 
a conceptual representation into another, or transforming conceptual representations into motor acts. The ex-
periential subtheory states that tasks are particularly relevant to the measurement of intelligence when they 
measure cognitive performance either when a task or situation is novel or when the task is in the process of 
becoming automatized. His interpretation of intelligence allows significant cultural variations and emphasizes 
the understanding of the behavioral context. 

Biological and Cultural Variables in Intelligence 

The influence of educational variables on intelligence test performance is an extensively well documented 
observation. Educational attainment significantly correlates with scores on standard tests of intelligence. The 
magnitude of the correlation depends upon the specific subtest. Correlations with verbal intelligence subtests 
are usually higher than correlations with performance intelligence subtests. The crucial question is: Do intel-
ligence tests really predict school performance? Or do schools train those abilities appraised in intelligence 
tests? Many researchers consider that IQ scores are, to a significant extent, a measure of direct and indirect 
school learning. 

Differences in cognitive abilities have been observed across different cultures. That means that intelligence is 
not completely equivalent in different cultural groups, and consequently the instruments used to evaluate in-
telligence in one cultural group cannot be directly transferred to measure intelligence in other cultural groups. 
Furthermore, psychometric testing is based in some cultural values characteristics of Western societies, but 
in no way are they universals that can be found in every human group. Some of the values underlying psy-
chometric cognitive testing include the following: 

1. One-to-one relationship: it refers to a specific way to relate with other people. 
2. Background authority: it implies a subordinate relationship (dominance dimension). 
3. Best performance: to do “one’s best” may be most significant in a culture highly valuing 

competition, but not in a less competitive society. 
4. Isolated environment: it also refers to a specific way to relate with other people. 
5. Special type of communication: it refers to the intimacy–formality dimension in interper-

sonal behavior. 
6. Speed: time is evidently understood differently across different cultures. 
7. Internal or subjective issues: that is, cognitive abilities are personal issues. 
8. The use of specific testing elements and strategies: physical elements (blocks, pictures, 

etc.) are culture-dependent elements. 

Evidently, good performance on psychometric intelligence tests is just one way to be intelligent in a quite spe-
cific cultural context. 

The article “Intelligence: Knowns and Unknowns,” published some years ago in the journal American Psychol-
ogist, was prepared by a task force specifically appointed by the Board of Scientific Affairs of the American 
Psychological Association. The authors concluded the following: 

1. There are many ways to be intelligent, and there are also many conceptualizations of in-
telligence. 

2. Psychometry has been able to measure a wide range of abilities that are distinct from one 
another and yet intercorrelated. It is possible to describe the complex relationships be-
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tween these abilities in many different ways. Some authors have searched for a “general 
intelligence” (g) factor, whereas others have preferred to refer to a set of independent fac-
tors. Still others have opted for a hierarchy of factors. 

3. Intelligence is correlated with school achievement at a level of about 0.50 (some 25% of 
the variance). 

4. Like every trait, intelligence is the joint product of genetic and environmental factors. 
5. School affects intelligence in many different ways: transmitting specific information, de-

veloping certain skills and attitudes. Failure to attend school has negative consequences 
in intelligence testing. 

6. Some biological conditions have clear negative consequences on intelligence. Examples 
are perinatal complications, exposure to environmental lead, and exposure to high blood 
levels of alcohol. 

7. There is a steady rise across time in intelligence test scores, known as the Flynn effect. 
Mean IQ scores have increased more than 15 points in the last 50 years. Some reasons 
may be improved nutrition, cultural changes, experience with testing, shifts in schooling 
or child-rearing practices, or some other unknown factors. 

8. Ethnic differences in intelligence reflect complex patterns. No overall generalization about 
them is appropriate. 

9. Many of the most critical questions about intelligence remain unanswered. 

See also Cognition; Cognitive Development; Cognitive Processes and Operations; Executive Function and 
Communication; Metacognition 

Alfredo Ardila 
http://dx.doi.org/10.4135/9781483380810.n308 
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