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Assessing Intelligence

▪ The Origins of Intelligence Testing

▪ Modern Tests of Mental Abilities

▪ Principles of Test Construction

The Dynamics of Intelligence

▪ Stability or Change?

▪ Extremes of Intelligence



What is Intelligence?

Psychologists define intelligence as the ability to 
learn from experience, solve problems, and use our 

knowledge to adapt to new situations.
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Intelligence: Ability or Abilities?

Have you ever thought that since people’s 
mental abilities are so diverse, it may not be 

justifiable to label those abilities with only one 
word, intelligence?
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General Intelligence

The idea that general intelligence (g) exists 
comes from the work of Charles Spearman 
(1863-1945) who helped develop the factor 

analysis approach in statistics.

Athleticism, like intelligence, is many things
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General Intelligence

Spearman proposed that general intelligence (g) 
is linked to many clusters that can be analyzed 

by factor analysis.

For example, people who do well on vocabulary 
examinations do well on paragraph 

comprehension examinations, a cluster that 
helps define verbal intelligence. Other factors 
include a spatial ability factor, or a reasoning 

ability factor.
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Contemporary Intelligence Theories

Howard Gardner (1983, 1999) supports the idea 
that intelligence comes in multiple forms. 

Gardner notes that brain damage may diminish 
one type of ability but not others.

People with savant syndrome excel in abilities
unrelated to general intelligence.
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Howard Gardner

Gardner proposes eight types of intelligences and 
speculates about a ninth one — existential 

intelligence.  Existential intelligence is the ability to 
think about the question of life, death and existence.
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Robert Sternberg

Sternberg (1985, 1999, 2003) also agrees with 
Gardner, but suggests three intelligences rather 

than eight.

1. Analytical Intelligence: Intelligence that is assessed 
by intelligence tests.

2. Creative Intelligence: Intelligence that makes us 
adapt to novel situations, generating novel ideas.

3. Practical Intelligence: Intelligence that is required 
for everyday tasks (e.g. street smarts).
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Emotional Intelligence

Emotional intelligence is the ability to perceive, 
understand, and use emotions (Salovey and 

others, 2005). The test of emotional intelligence 
measures overall emotional intelligence and its 

four components.
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Emotional Intelligence: Components

Component Description

Perceive emotion
Recognize emotions in faces, 

music and stories

Understand emotion
Predict emotions, how they 

change and blend

Manage emotion
Express emotions in different 

situations

Use emotion
Utilize emotions to adapt or be 

creative
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Emotional Intelligence: Criticism

Gardner and others criticize the idea of emotional 
intelligence and question whether we stretch this 

idea of intelligence too far when we apply it to our 
emotions.



Is Intelligence Neurologically 

Measurable?

• Brain size correlation to intelligence: +.33

– What does this mean?

• Portion sizes vary as well

– Einstein had abnormally large parietal lobes

• Environmental experiences impact

– Rat neural connections example

– Highly educated people die with 17% more 
synapses than counterparts



Other Environmental Influences

• Infants who suffer from extreme malnutrition during 

infancy average 20 I.Q. points lower than other children 

(Stock and Smythe, 1963)

• Toxins in the environment such as lead found in some 

paints are associated with reduced I.Q. (Needleman, 

1990)

• Intelligence declines with family size; the fewer children 

there are the smarter you are likely to be (Zajonc, 1975)

• Intelligence declines with birth order; first-borns tend to 

be brighter (Zajonc, 1975)

• I.Q. is negatively correlated with family risk factors, such 

as social class or absence of father figure (1989)



Assessing Intelligence

Psychologists define intelligence testing as a 
method for assessing an individual’s mental 

aptitudes and comparing them with others using 
numerical scores.



Alfred Binet

Alfred Binet and his 
colleague Théodore 

Simon practiced a more 
modern form of 

intelligence testing by 
developing questions 

that would predict 
children’s future 

progress in the Paris 
school system.



Lewis Terman
In the US, Lewis Terman 
adapted Binet’s test for 

American school 
children and named the 
test the Stanford-Binet 

Test. The following is the 
formula of Intelligence 

Quotient (IQ),
introduced by William 

Stern:



David Wechsler

Wechsler developed the 
Wechsler Adult 

Intelligence Scale (WAIS)
and later the Wechsler 
Intelligence Scale for 
Children (WISC), an 
intelligence test for 

school-aged children.



WAIS

WAIS measures overall intelligence and 11 other 
aspects related to intelligence that are designed to 

assess clinical and educational problems.





Principles of Test Construction

For a psychological test to be acceptable it must 
fulfill the following three criteria:

1. Standardization

2. Reliability

3. Validity



Standardization

Standardizing a test involves administering the test 
to a representative sample of future test takers in 

order to establish a basis for meaningful 
comparison.



Normal Curve

Standardized tests establish a normal distribution 
of scores on a tested population in a bell-shaped 

pattern called the normal curve.



Reliability

A test is reliable when it yields consistent results. To 
establish reliability researchers establish different 

procedures:

1. Split-half Reliability: Dividing the test into two 
equal halves and assessing how consistent the 
scores are.

2. Test-Retest Reliability: Using the same test on two 
occasions to measure consistency.



Validity

Reliability of a test does not ensure validity. Validity 
of a test refers to what the test is supposed to 

measure or predict.

1. Content Validity: Refers to the extent a test 
measures a particular behavior or trait.

2. Predictive Validity: Refers to the function of a test 
in predicting a particular behavior or trait.



The Dynamics of 

Intelligence

▪ Is intelligence stable across the 

lifespan or does it change?
Intelligence 
test scores 
don’t stabilize 
until about age 
7; after that 
about a +.66 
correlation over 
time



Flynn Effect

In the past 60 years, intelligence scores have risen 
steadily by an average of 27 points.  This  

phenomenon is known as the Flynn effect.



Are There Multiple 

Intelligences?

▪ Social Intelligence

▪ the know-how involved in 

comprehending social situations and 

managing oneself successfully

▪ Emotional Intelligence

▪ ability to perceive, express, understand, 

and regulate emotions



Genetic Influences

▪ The most 

genetically 

similar 

people have 

the most 

similar 

scores



Genetic Influences



Environmental  Influences

▪ The Schooling Effect

Intelligence scores drop over the summer 
when students are not in school



32

Reasons Why Environment Affects 
Intelligence

1. Races are remarkably alike genetically. 

2. Race is a social category.

3. Asian students outperform North American 
students on math achievement and aptitude tests.

4. Today’s better prepared populations would 
outperform populations of the 1930s on intelligence 
tests. 

5. White and black infants tend to score equally well 
on tests predicting future intelligence.

6. Different ethnic groups have experienced periods 
of remarkable achievement in different eras.



Group Differences

▪ Average IQ scores by racial groups

▪ Whites:  Roughly 100

▪ Blacks:  Roughly 85

▪ Hispanics:  Roughly 92/93

▪ Differences are diminishing over time

▪ What explains these differences?



Group Differences

• Gender Differences

– Girls score higher on:

• Spelling

• Verbal Ability

• Nonverbal Memory

• Sensation (more sensitive)

• Detecting Emotion

– Boys outnumber girls in 

special education, talk

later, stutter more often

– Girls now match or

surpass boys at math



The Question of Bias

▪ Are intelligence tests biased?
▪ Depends on definition of “biased,” but…

▪ Yes, often due to CULTURAL BIAS

▪ Chitling Test, Australian Aboriginie Test examples 

▪ Stereotype Threat

▪A self-confirming concern that one 
will be evaluated based on a 
negative stereotype
▪ Example:  Women score higher on math tests when no male 

test-takers are in the room



Extremes of Intelligence

A valid intelligence test divides two groups of 
people into two extremes: the intellectually disabled 
(formerly mentally retarded – IQ 70 or below) and 

individuals with high intelligence (IQ 135 or above). 
These two groups are significantly different.



High Intelligence

Contrary to popular belief, people with high  
intelligence test scores tend to be healthy, well 

adjusted, and unusually successful academically.   



Intellectually Disabled

Intellectually disabled individuals required 
constant supervision a few decades ago, but with a 

supportive family environment and special 
education they can now care for themselves.



Down Syndrome – Physical 

Characteristics



Tracking

• From early age students are often tracked 

into “gifted” programs and “remedial” 

programs… what’s a potential problem 

with this?

– Self-Fulfilling Prophecy




