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Intelligence
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The “Dunning-Kruger Eﬀect”
Intelligence

Self-Assessed Ability

above average

the least intelligent
people over-estimate
their intelligence
(they don’t know what
they don’t know)

actual
self-assessment

the most
intelligent people
under-estimate
their intelligence

average

below average

accurate selfassessment

below
average

average
Test Performance

above
average
Kruger & Dunning (1999)
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Validity in Intelligence Testing
• Validity is the idea that a test actually measures
what it claims to measure
• Several types
• Construct validity. The degree to which a test
measures the thing (“construct”; e.g., intelligence) it
is intended to measure (e.g., intelligence) and not
some other construct (e.g., self-esteem, poor self/
social awareness).
• Dunning-Kruger Eﬀect (previous slide) suggests that
self-reporting intelligence is probably not “construct
valid”

1905
Alfred Binet
with Theodore Simon
developed first IQ test

purpose:
identify children who would
otherwise be sent to an
insane asylum but who
could thrive in school with
extra help
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Clarence Yoakum

Robert Yerkes

• As World War I raged in Europe
(1914-18),the U.S. Army hired Yoakum
and Yerkes to develop an intelligence
test
• goal: to use scores to streamline
soldiers into appropriate roles and ranks
• Yielded scores: A, B, C+, C, C-, D, D-
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Average IQ

A
B
C+
C
C-

enlisted

D

Majors

Colonel + Above

Captains

1st Lieutenants

Sergeants

2nd Lieutentants

Privates

D-

Corporals

oﬃcers
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Intelligence is good
Education

• higher military rank
• higher income (1 IQ = $500 per year)
• live longer (highest IQ are 3x less
likely to die than the lowest)
• more career success
• more creativity
• more effective leadership skills
• less likely to commit a crime
• higher academic achievement

Average IQ

MDs & PhDs

125

BAs

115

Some University

104

High School

100

High School Dropouts

93

No High School

90

Elementary School Dropouts

83

In your opinion and in general, it is better to
have high intelligence than low intelligence?
A. yes
B. no
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Lingering Questions

1. Would this difference generalize to other samples of white
and black people taking other intelligence tests?
2. What does “markedly” mean? Just how significant was
the difference?
3. Were there socioeconomic differences between the two
groups that might explain the different scores?
4. Was there cultural bias in the test?
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Educational Testing Service
• standardized test in K-12
• HiSET (High School Equivalent)
• TOEFL (English as a Foreign Language)
• GRE (Graduate Record Exam)

Non-profit
Independent

Our Core Values
Our values are social responsibility, equity, opportunity
and quality. We practice these values by listening to
educators, parents and critics. We learn what students
and the institutions they attend need. We lead in the
development of products and services to help teachers
teach, students learn and parents measure the
intellectual
progress of their children.
What NAEP Tells Us About the Achievement Gap
Although achievement gaps have stubbornly persisted,
their magnitude has changed — sometimes a little and
sometimes a lot — over the period since NAEP began
its assessments in the early 1970s. The NAEP data
have provided a window on the gap and is the major
source of nationally representative achievement data.

Standardized
Test1Scores
Figure

NAEP data reveal that there were four relatively
distinct periods in reading and mathematics
achievement. Figures 1 and 2 show trends in average
reading and mathematics scores for White and
Black students at ages 9, 13, and 17 since NAEP
was first administered.
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Figure 2

Trend in NAEP White — Black Average
Reading
Reading Scores

Trend in NAEP White — Black Average
Mathematics Scores Math

9 year olds

13 year olds

17 year olds

Source: B.D. Rampey, G.S. Dion, and P.L. Donahue, NAEP 2008 Trends in Academic Progress (NCES 2009-479), National Center for Education Statistics, Institute of Educational Sciences,
U.S. Department of Education, Washington, D.C.
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M = 100

Number of People

SD = 15

50
20

60 30
70

80 4090

100
50 110
IQ
score

• IQ tests tend to produce bell curves
(AKA “normal distributions”)
• to make results meaningful and
comparable with other tests, most IQ
testers standardize the scores
• mathematically converting the
numbers such that the
•mean, M = 100 and
•standard deviation, SD = 15

120
140
60 130 70
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(x-x )
n-1

SD =

Standard Deviation
SD

0

1

2

3

13

2

1. calculate the mean of all of the numbers, x
2. take one of the numbers, x, and subtract
the mean from it (= a deviation)
3. square the result
4. repeat 2. & 3. for each number and add up
all of the results
5. divide the result by the number of
numbers, n, minus 1
6. take the square root
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Oﬃcial Labels
IQ

Percen1le
150

Modern-Day

Original (un1l 1996)

99.96% Very GiEed

Genius

140

99.6%

130

98%

120

91% Superior

110

75% High Average

100

50%

90

25%

GiEed

Very Superior
Superior
Average

Average

80

9% Low Average

Dull

70

2% Borderline delayed

Borderline Deﬁciency

60
50
40

0.4%
0.04%

Mildly Delayed

Moron

0.003% Moderately Delayed

30

0.0002%

20

0.000005%

10

0.0000001%

Imbecile
Idiot
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Average IQ

Racial Group

113

A. Black
106

B. Latino

103

C. Jewish
D. White

89

E. Asian

85

Black-White Achievement Gap, in IQ
points
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18

average =
15 points

18
16

Number of Studies

14
12
10
8
6
4
2
0

-36 -30 -24 -18 -12
Black Higher

-6

0

6

12

No Diﬀerence

18

24

30

36

White Higher
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# people
the generalization applies to
groups,
not individuals
White

Black

50

60

70

80

90

100

110

120

130

140

150

IQ
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why?
A

B

C

D

E

nature

nurture

genetic differences

economic disadvantage
biased tests
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• Nature Versus Nurture is debate over whether a
trait or characteristic comes from our genetic
make-up (nature) or our experience (nurture)

How much do you care about nature versus nurture?
A. I couldn’t care less
B. maybe a teensy amount
C. a bit
D. a decent amount
E. a ton
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Median Family
Income (2017)
$70,000
$60,000

$52,499

$50,000

$36,636

$40,000
$30,000
$20,000
$10,000
$0

Black

• Black people tend to earn
money less than white people
• multiple reasons; among them
are systemic and historic
racism and discrimination
• Perhaps black people’s lower
IQ scores are the result of their
tendency to be economically
disadvantaged
• If this were the case, then their
lower IQ scores would be a
byproduct of racism

White
Race

https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-income-people.html
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Black Army Recruits
110

Average IQ

100

• family wealth predicts IQ
among black people (and
among white people)
• consistent with the notion that
privilege promotes learning and
intelligence

90

80

70
10%

30%

50%

70%

90%

Parents’ Wealth Relative to
Population
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IQ Diﬀerence

Black Higher

No Diﬀerence

White Higher
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• if wealth disparities explain the
IQ gap between white and black
people, then holding wealth
constant should at least reduce
it, if not eliminate it entirely
• comparing poor white and poor
black people, the IQ difference is
still fairly large
• same goes for every
socioeconomic status
• meaning: wealth disparity
between the races do not seem
to account for the IQ gap

15
10
5
0
-5
-10
-15
-20
10%

30%

50%

70%

90%

Parents’ Wealth Relative to
Population
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Assessing Heritability
•

scientists determine the heritability of traits by examining pairs of siblings
with varying degrees of shared genes and experience

•

one example is identical twins (same genes) raised apart (no shared
experience)

•

•

any degree of similarity between the twins must be attributable to
their genetic make-up

•

by collecting large samples of identical twins raised apart and
observing the correlation between twin 1 and twin 2, scientists
estimate the heritability of the observed trait

•
•

strong correlation = highly heritable
weak correlation = not very heritable

these are general estimates that apply to all people, not just to twins
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heritability of intelligence

physical
strength

personality

0%

10%

20%

hair & eye
colour

depression

30%

40%

height

50%

60%

70%

80%

90%

100%

Nesser et al. (1996)

IQ of Identical Twins Raised Apart
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Role of Genetics in Intelligence

Upper Bound, r = .86
140

130

130

120

120

110

110

Twin 1 IQ

Twin 1 IQ

Lower Bound, r = .57
140

100
90

100

80

80

70
60

90

70
60 70

80 90 100 110 120 130 140

60

60 70 80

Twin 2 IQ

90 100 110 120 130 140
Twin 2 IQ

representative but not actual data
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Similarity
(Correlation)
1.0

0.88

0.9
0.8
0.7

shared experience

0.69

0.6
0.5
0.4

genetics/
heritability

0.3
0.2
0.1
0.0

apart

together

• Intelligence appear to be highly
heritable
• Identical twins raised together
diﬀer from identical twins raised
apart in terms of shared
experience only
• diﬀerence in similarity reflects the
eﬀect of shared experience on
intelligence
• intelligence appears to be mostly
genetic and secondarily
influenced by experience

Identical Twins Raised…
Bouchard et al. (1990)
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So far…
Intelligence
• white > black
• mostly genetic
white supremacy
30
“The demand that defective
people be prevented from
propagating equally defective
offspring is a demand of
clearest reason and, if
systematically executed,
represents the most humane
act of mankind.
It will spare millions of
unfortunates undeserved
sufferings, and consequently
will lead to a rising
improvement of health as a
whole.”
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Sir Francis Galton (1822-1911)
• British psychologist and statistician
• cousin of Sir Charles Darwin
• created the concept of the
correlation
• introduced the use of
questionnaires and surveys
• coined the term “nature versus
nurture”
• pioneer of study of intelligence
• coined the term and was a
proponent of eugenics
• eugenics = “good genes”
• practice of promoting the
propagation of “good" genes
and thwarting the propagation of
“bad” genes

Eugenics in the U.S. (1920s)

33

Henry Goddard (psychologist)
proponent of segregation

Charles Davenport
proponent of restricting
immigration
& forced sterilization

Madison Grant
proponent of extermination

prominent eugenicists

Teddy Roosevelt
U.S. President

Winston Churchill
U.K. Prime Minister

34

Nellie McClung
Manitoba Women’s Suﬀragist

Margaret Sanger
Proponent of Birth Control
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using IQ tests for
forced sterilization
three questionable assumptions

1. an IQ test can accurately diagnose a person’s
intelligence
• measurement error
• limited scope of intelligence
2. persons of low intelligence have little or no societal
value
• intrinsic value, other traits like kindness
3. persons’ usefulness to society should determine
whether they have human rights
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What is this person feeling?

• Intelligence has multiple aspects, which
include
• crystallized intelligence
• the ability to use language and
cultural knowledge to solve problems.
• fluid intelligence
• the ability to recognize patterns to
solve problems.
• emotional intelligence
•includes the ability to accurately read
others’ emotions
• Early IQ tests may have focused primarily
on crystallized intelligence, which requires
“white” cultural knowledge
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IQ test validity
• Content validity
• The degree to which a test (e.g., an IQ test) covers all
aspects of the competence in question (e.g., intelligence)
• The racial IQ gap could be the product of a test that has poor
content validity and is thus culturally biased
• However, it is possible that smart people are smart people;
they do well on all sorts of intelligence tasks
• This is the notion of g or general intelligence
• If g accounted for 100% of intelligence, then poor content
validity wouldn’t really matter
• However, g accounts for 40%-50% of all intelligence
• The rest of intelligence is domain specific
• Intelligence is one thing and many at the same time

Is the IQ gap a result of
a culturally biased test?
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According to this study, no.

Crystalized
Fluid
-15

-10
Black Higher

-5

0
No Diﬀerence

Expected

5

10

15

White Higher

Kaufman (1995)

but maybe there is
still some cultural
knowledge built into
fluid intelligence tests
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effort to strip bias out of fluid
intelligence testing:
Raven’s
Advanced Progressive Matrices
“This is a test of observation and clear thinking…”

42

A

B

C

D

E
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Raven’s Progressive Matrices
• Intended as a culturally neutral test of fluid intelligence
• Even so, the IQ gap still emerges
• Maybe the questions themselves aren’t biased
but rather the instructions are biased

Raven’s Matrices
-15

-10

-5

Black Higher

0
No Diﬀerence

5

10

15

White Higher
Brown & Day (2006)

Standard Instructions:
“This is a test of observation and clear thinking.”
Low Threat Instructions:
“The task you will be working on is a series of puzzles. Please take these
puzzles seriously. When you are finished working on the puzzles, we would
like to ask you some questions about the puzzles and get your thoughts
and reactions about them.”
• The IQ gap reversed: black participants scored higher than whites
• Most other studies find that removing stereotype threat reduces but
does not eliminate the IQ gap

standard
low threat
-15

-10

-5

Black Higher

0
No Diﬀerence

5

10

15

White Higher
Brown & Day (2006)
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How good are you at picking up on others’ emotions?
A.
B.
C.
D.
E.
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poor
not great
so-so
good
excellent

EI
-15

-10

-5

Black Higher

0

5

No Diﬀerence

10

White Higher

15
Whitman, Kraus, & Van Rooy (2014)

How would you grade the quality of this Emotional Intelligence test?
A.
B.
C.
D.
E.

A
B
C
D
F

Accuracy at Identifying
Emotions
100%

White Participants
Black Participants

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

All Faces

White Faces Black Faces

Where does intelligence
come from?

unexplained
10%
experience
20%

genetics
70%
racial
IQ gap
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•

White and black participants looked
at portraits of white and black
actors
• in each portrait, the actors
expressed one emotion
1. anger
2. happiness
3. surprise
4. fear
5. disgust
6. pain
7. sadness
• participants’ task was to identify the
emotion
• black participants did slightly better
than white participants
• regardless of the race of the actor
• meaning: black people may have
higher emotional intelligence than
white people
Gitter, Black, & Mostofsky (1972)

White Supremacists: “White > Black”
Two Flaws
1. The gap does not generalize to all
kinds of intelligence tests
2. There is no evidence to suggest that
the gap that exists is attributable to
genetic diﬀerences
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