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Point 1

There are many cognitive abilities, but
they all tend to rise or fall together,
because they all share the same
core—g



General intelligence (g)

Individuals’ differences in g represent differences in:
* Proficiency at learning, reasoning, thinking abstractly
* Ability to spot problems, solve problems

 Not knowledge, but their ability to accumulate and apply it

=l g F
General The domain-specific lQ gﬂuid

A ability

The g core

Others

Narrow ‘ ‘

V = verbal, Q = quantitative, S = visuospatial, M = memory




Point 2

g level matters to some extent in
virtually all life arenas, because all
require continual learning and
reasoning

Examples...



Important for planning, anticipating
problems

1982

“Shhhh, Zog! ... Here come one now!”



Important for dealing with the
unexpected

BUISWIA

“Say ... what’s a mountain goat doing
way up here in a cloud bank?”



But practical value of g level differs by
task complexity & life arena ..o

with 1Q
e Standardized academic achievement .8
* Job performance—complex jobs
* Years of education .6
* Occupational level
* Job performance—middle-level jobs 4-.5
* |ncome 3-4
* Delinquency -.25

* Job performance—simple jobs 2



Typical life outcomes along the IQ continuum

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk” I Battle” | Up” | Ahead” | to Lose”
% pop.: 5 | 20% | 50% | 20% | 5%
Very explici Written material Gathers, infers
| | I plus experience I own information
Training
potential: | | I
Slow, simple, | | Mastery leaming, I
supervised hands-on

Ca Assembler Clerk, teller Manager Attorney

::e; I Food Service Police officer Teacher Chemist
potentiat: Nurse’s Aide Machinist, sales Accountant
WAIS 1Q: 80 85 90 95 100 105 110 115 120

Odds of socioeconomic success increase




Critical thresholds along the IQ continuum

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk” I Battle” | Up” | Ahead” | to Lose”
% pop.: 5 | 20% | 50% | 20% | 5%
Very explici Written material Gathers, infers
| | plus experience I own information
Training
potential: | | I
Slow, simple, | | Mastery leaming, I
supervised hands-on

Ca Assembler Clerk, teller Manager Attorney

::e; I Food Service Police officer Teacher Chemist
potentiat: Nurse’s Aide Machinist, sales Accountant
WAIS 1Q: 80 85 90 95 100 105 110 115 120

| I I X | X |

50/50 Chénce of:

Mastering elementary
school curriculum

Doing well enough in
HS to enter 4-yr college

Doing well enough in college
to enter grad/professional school

Most critical

Ability to function as

independent adult

threshold:




|IQs not raised, so IQ thresholds must fall, when
higher % of population attends college

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk” I Battle” | Up” | Ahead” | to Lose”
% pop.: 5 | 20% | 50% | 20% | 5%

Very explici Written material
| I plus experience

Gathers, infers
own information

Training
potential: | | I
Slow, simple, | | Mastery leaming, I
supervised hands-on
Ca Assembler Clerk, teller Manager Attorney
::e; I Food Service Police officer Teacher Chemist
potentiat: Nurse’s Aide Machinist, sales Accountant
WAIS Iy 75 80 85 90 95 100 105 110 115 120
50/50 chance of: Mastering elementary Doing well enough in Doing well enough in college
school curriculum HS to enter 4-yr college to enter grad/professional school
Most critical Ability to function as

threshold: independent adult




Point 3

Human diversity in g is far greater
than most people realize

Examples...



’)

Military requires minimum “trainability
Armed Forces Qualifying Test (a test of g)

Life “High “Up-Hill “Out “Yours
chances: Risk” I Battle” | | Ahead” | to Lose”
% pop.: 5 | 20% | | | 5%
Military enlistment thresholds
10th 15th 30th
Very expl?/ 1 Written material Gathers, infers
hands-o, : | plus experience I own information
| N
Training |
potential: | I| I
Slow, simple, | | Mastery leaming, I
supervised | hands-on
I
!
!
Ca Assembler | Clerk, teller Attorney
=g ’ Food Serfice . Police officer Teacher Chemist
et Nurse’s Aide I Machinist, sales Accountant
WAIS I 70 78 )] # 90 I 95 100 105 110 115 120
X | P | | | | |
|. ................................ t h ________
. Most military jobs require at least 30 percentllel
Military policy forbids induction below 15t percentile
US law forbids induction below 10" percentile |




Estimated levels of usual cognitive functioning

U.S. Dept of Education 1993 survey of adult functional literacy
(nationally representative sample, ages 16+, N=26,091)

NALS | % pop. Simulated Everyday Tasks
Level v | Routinely able to perform tasks only up to this level of difficulty
5 39, |* Use calculator to determine cost of carpet for a room

« Use table of information to compare 2 credit cards

4 17% | © Use eligibility pamphlet to calculate SSI benefits
« Explain difference between 2 types of employee benefits

3 319, | Calculate miles per gallon from mileage record chart
« Write brief letter explaining error on credit card bill

2 27% |« Determine difference in price between 2 show tickets
 Locate intersection on street map

1 229/, | *Total bank deposit entry
 Locate expiration date on driver’s license




Estimated levels of usual cognitive functioning

U.S. Dept of Education 1993 survey of adult functional literacy
(nationally representative sample, ages 16+, N=26,091)

NALS | % pop. Simulate -
Level Difficulty based on

= 3% |*Use calculatorto § “process complexity”

« Use table of infor

4 17% | Use eligibility pa = level of inference
 Explain difference

3 319, |* Calculate miles pd = gpstractness of info
« \Write brief letter e

2 279, |- Determine differe§ = distracting information
 Locate intersectio

1 290/ | *Total bank deposit DIOt reading p?r Sne; but
* Locate expiration problem solvmg




Item at NALS Level 17

78% of adults do better

22% of US adults

I,

Here is a Social Security card. Sign your name on

the line that reads “signature.”

* Literal match
* One item
e Little distracting info

G0

*80% probability of correctly answering items of this difficulty level



Sales (in thousands of units)

ltem at NALS Level 2

22%

You are a marketing manager for a small

27% of US adults

51%

manufacturing firm. This graph shows your
company’s sales over the last three years. Given the

seasonal pattern shown on the graph, predict the

sales for Spring 1985 (in thousands) by putting an “x”

1985

on the graph.
1982 1983 1984
80 — | | 1
i ! !
70 — | i
‘ ; - X
60 - | I i
l |
o |
I
40 —
= * Simple inference
20 e Little distracting information I
| BELEE
! : !
¥ T T 5 ¥ 3 F 5 ¥ B T B P
= E e = i E = g = £ e = =
& £ = & £ s & E £ 3



Another item at NALS Level 2

22% 27% of US adults 51%

v AL

Whath gross pay for this year to date?

wOuRS ] Q3/.15/ 85 | necuian OVERTIE . gnost ous. e NETPAY
WL CTTLLIR CURRENT 62500 1 62800 | 45984
50:0 I YEARTO-OATE 426885 i |
PEO. WH CITY W Frea CR UNION UNITED #D | PERS s wsc. R
wmor [ 10g'98|  13'75] 3831 IR
viarre | 73498 82:50[ 26167 S—
NON-NEGOTIABLE coot L Tv ““"“‘i' coot | Tyt L_amo
I
07 | DEN| qi‘n 2
!
H 1
* Match two pieces of i
|
info ;
Reduced from original copy.

P




ltem at NALS Level 3

49%

31% of US adults

20%

. Y siia

You need to smooth wood in preparation for sealing
and plan to buy garnet sandpaper. What type of

sandpaper should you buy?

ABRASIVE SELECTIL

-

MATERIAL & OPERATION

PRODUCTION®

GARNET

\;rmmm"

FRE-CUTY EMERY

Ec[c | m][Ffer

¢ Jm¥Ter

vF | EF | SF | UF

vF]EF| c {m|F

WwooD

Paint Removal

Heavy Stock Removal
Moderate Stock R

|

|

B ion for Sealing

After Sealer
Between Costs
After Final Coat

* Cycle through
complex table
* Irrelevant info

METAL

Rust and Faint Removal
Light Stock Removal
Preparation for Priming

]

1

F g and Polishing
Atter Primer

Between Coats

After Final Coat
PLASTIC & FIBERGLASS
Shaping

Light Stock Removal
Finishing & Scutfing

when sanding.

SAFETY INFORMATION:
B Wear approved safety goggles

sanding dust.

B Use particle/dust mask or other
means to prevent inhalation of

EC = ExtraCoarse C = Coarse M = Medium| F = Fine] VF = VeryFine EF = ExtraFine SF = SuperFine UF = Ultra Fine

& When using. power toals, joj.lw

turer's
procedures and safety instructions.

Reprse by permussion af and eopyrghted by tee 3M Co.

77

Reduced from original copy




ltem at NALS Level 4

80%

17% of US adults

On Saturday afternoon, if you miss the 2:35 bus

leaving Hancock and Buena Ventura going to
Flintridge and Academy, how long will you have to

wait for the next bus?

3%

Or,

N\

ROUTE

VISTA GRANDE

Trus Dus hine operates Monday through Saturday pDrovicing “Jocal servece
10 Most neighbornoods n the northeast sechon
Buses run hirly Minules apart gunng the mormng ang alternoon rusn NOWrs M

uses run one hour apart at ail otner nmes of cay and Saturgay
Sundasy. holiday or mght service.

1neacan Frigay

Solved

—
You can fransier

—
rom s ous

OUTBOUND

INBOUND

toward Terminal

1o another neaded anywhnere
eise n the Cily Dus sysiem

trom Termi
Leave [rancock oot LM”:-: L.::"-: Funtrigge f| Fhatnoge lﬂom m'; I é-uo.l n:.n::;.eu Arrive
Downtown ana iz c.-m- ano and | Caretres rilts and Downtown
Terminal Venturs Ove
* More elements to match S———
6:20| 6:35| 6:45| 6:50 7]
8:50| 7:05| 7:15| 7:20 7 heowgh Frday onty
izl il vkl i 4 | -
- M - = hrough oy
AV 33%2] 845] 825 * More inferences
8:50| 9:05| 9:15| 9:20 heowon Frioay omy
9:20f 9:35| 9:45| 9:50} 1
10:20§10:35 |10:45 |10:50| 11 . . . .
11201135 145 113:30| 12 e Vore distracting information
12:45 |12:50 1:03 1:18 1:15 1:27 1:42 1:47 1:57 2:15
1:45§ 1:50 2:03 | 2:15 2:15 2:27 2:42 2:47 2:57 3:15
[ 2:45) 2:50{ 3:03| 3:15 3:15| 3:27 3:42 3:47 3:57 a:15
oot 2anl a3 1 2ac 8 n.4c = —e12 L AT 4:45 Monssy tnrough Friaay only
3:45| 3:50 4:03 4:15 4:15 4:27 4:42 4:47 . 4:57 5:15
4:15 | 4:20 4:33 4:45 4:45 4:57 5:12 5:17 5:27 5:45 monasy mrough Frday only
4:45] 4:50 503 | 5:15 5:15 5:27 542 5:47 5:57 6:15
5:1S5| S:20 5:33 | 5:45 5:45 5:57 8:12 8:17 8:27 6:45 Moncsy hrough Endey onty
5:45| 5:50 603 | 6:15 >
8:15] &:20 8:33 | 6:45 Mondey through Fridey onty
6:45| 6:50 703} 715
Te oo swre of ¢ e weesker
e e Greree @4 Mes S e Asme




ltem at NALS Level 5

97% 3% of US adults

U Parents and Teachers Evaluate Parental

Involvement at Their School
Using the information in the table, write a brief

paragraph summarizing the extent to which parents
and teachers agreed or disagreed on the statements
about issues pertaining to parental involvement at

Do you agree or disagree that. .. ?
Level of School

Total Elementary Junior High High School
percent agreeing

their school. Our school does a good job of
encouraging parental involvement in
sports, arts, and other nonsubject areas

Parents - 2
Teachers =~ =~

Our school does a good job of
encouraging parental involvement in
educational areas

* Search through complex
displays

Our school only contacts parents

e Multiple distractors when there is a problem with their child
* Make high-level text-based
inferences ,

Our school does not give parents the
° Use Specia“zed knOWIEdge opportunity for any meaningful roles

Source: The Metropolitan Life Survey of the American Teacher, 1987




Estimated levels of usual cognitive functioning

U.S. Dept of Education 1993 survey of adult functional literacy
(nationally representative sample, ages 16+, N=26,091)

NALS | % pop. Simulated Everyday Tasks
Level
5 39, |* Use calculator to determine cost of carpet for a room

« Use table of information to compare 2 credit cards

e Y.Wi (I | 12 - - N | P I R 1 Lot ool 1L LiL

US Dept of Education: People at levels 1-2 are below literacy level required to enjoy
rights & fulfill responsibilities of citizenship

2 27% |« Determine difference in price between 2 show tickets
 Locate intersection on street map

0 o i Could teach these individual
1 22 A) Total bank depOSIt entry items, but not all such tasks

 Locate expiration date on driver’s | in daily life




So, NALS 2 represents another critical
threshold

Life “High “Up-Hill NALS “Keeping “Out “Yours
chances: Risk” I Battle” | Up” | Ahead” | to Lose”
% pop.: 5% | 20% | 1-2 30% | 20% [ 5%
Military enlistment thresholds
10th 15th 30th
Very explicif” . Written material Gathers, infers
hands-o, | | plus experience I own information
L N
Training .
potential: | I| I
Slow, simple, | I| Mastefy leaming, I
supervised h4nds-on
I
[
1
Ca Assembler I Clerk, teller Manager Attorney
::e; I Food Seryice | Police officer Teacher Chemist
potentiat: Nurse’s Aide I hachinist, sales Accountant
WAIS Iy 84 90 | 95 100 105 110 115 120




Moreover, new technologies make life increasingly
complex, which puts yet higher premium on g

T LOOKI I JUST INVENTED WRITING!

c N_— THANKS A &3
uy ' \LoTl. YOoU ik
oA JUST MADE i
X | \. EVERYBODY <i:
5 o ELSE IN 7 s
£l 5 U THE WORLD &
) 2L ILLITERATEl




Point 4

The landscape of human cognitive
diversity should inform debates
over whose intelligence should be
enhanced, how, and for what ends

Examples...



Nation-level implications of enhancement?

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk™ | 1 Battle” | Up™ | Ahead” | It Lose”
% pop.: 5% | : 20% | 5% | 20% | : 5%
| |
| |
| 1
| |
| |
| .. . |
I 7 T Vewy expl? [} Written mhterial Gathers, 1nfer1
1 hands-o i | plus expegience N\ I own informatign
| |
. ! | I A |
raining I / \ I
potential: L \ | 1 | 1 I
Slow, si!n e, \ | lMastery leaming, | 1 1
superviséd hands-on [ |
i 1 1 | [
] 1\ | :
1 1\ p [
'\ o , i
Ca 1\ Assembler Vi \ Clerk, teller = Attl)rne? ~
og:;al' 1 \ Food Service ] \ Police officer / Teacher 4 Chlmist N\
P ' \ MNurse’s Aide / \Machini st, sales £ Accountant \
/ /
WAIS IQ: ﬁ)\ 83 / 90 95 \ « 100 / 105 110 115 N20
| =+ | | +~= | | | I~ <

Potential debates about whom to target, and why—equality?
productivity?

But suppose we raise the whole 1Q bell curve by some means...




Nation-level implications: Carrying capacity

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk™ J Battle” | Up™ Ahead” J to Lose™
% pop.: 5% | 20% | 50% 20% i 5%
| | |
| |
I | [
| 1
I I I
| I |
1 Very explici Written material Gathers, infdrs
1 | hands-oy! | l plus experience\ I own informafion
. | | N :
| l |
Training I I
potential: 1 | | | 1
Slow, kimple, | Mastery leam'lng, | 1
supe=vised hands-on :
I . in s [
Dependents |! Maintainers | Innovators
I t I
| 1
Ca : Assembler Clerk, teller Manager
o Food Service Policefofficer Teacher i
potential: i 5 y ;
Nurse’s Aide Machin|st, sales Accountant
|
WAIS IQ: 7}5 8|0 8|5 90 9|5 150 105 110 115
L




Nation-level implications: Carrying capacity

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk™ J Battle” | Up™ Ahead” J to Lose™
% pop.: 5% | 20% | 50% 20% i 5%
| | |
| |
I | [
| 1
I I I
| I |
| Very explici Written material Gathers, infdrs
1 | hands-oy! | l plus experience\ I own informafion
. | | N :
| l |
Training I I
potential: 1 | | | 1
Slow, kimple, | Mastery leam'lng, | 1
supe=vised hands-on :
I . in s [
Dependents |! Maintainers | Innovators
I t I
| I 1
Ca : Assembler Clerk, teller Manager
o Food Service Policefofficer Teacher i
potential: i 5 y ;
Nurse’s Aide Machin|st, sales Accountant
|
WAIS IQ: v 80 85 90 95 150 105 110 115
! | | |
L
Current standard
(Mean 100/SD 15)
Innovators = 5% = 1.0

Dependents 5%

>1Q100 = 50%= 1.0
<1Q 100 50%




Nation-level implications: 5-point rise

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk™ J Battle” | Up™ Ahead” J to Lose™
% pop.: 5% | 20% | 50% 20% i 5%
|
i | “\\ :
| | |
| Very explici I ittkn material Gathers, infdrs
: I hands-oy! | l pluslexperience \\ own informafon
Training : / I :
potential: | | I | 1
Slow, kimple, | Mastery leam'lng, | 1
supe=vised hands-on :
I . in s [
Dependents |! Maintainers | Innovators
T 1
I
I Clerk, teller
Careelf : Policefofficer Teacher
potenitial Machin|st, sales Accountant
|
WAIS IQ: v 90 95 150 1 rs 110 115 120
i 1
Current standard Higher
(Mean 100/SD 15) (Mean 105)
Innovators = 5% = 1.0 9.2% _ .
Dependents 5% > 3% 4.0 <— Quadruples the ratio
— Of = o) .
210100 = >0%=1.0 52.9% = 1.7 <= Almost doubles the ratio
<1Q 100 50% 37.1%




Nation-level implications: with rise & bigger SD

Life “High “Up-Hill “Keeping “Out “Yours
chances: Risk™ J Battle” | Up™ Ahead” J to Lose™
% pop.: 5% | 20% | 50% 20% i 5%
| |
| |
| |
| 1
| |
| |
1 Very explidgi Gathers, infdrs
| | hands-oy’ own informafion
1 | T
Training : :
potential: 1 | !
Slow, kimple, | Mastery leam'lng, | 1
supelvised hands-on |
I ; I
Dependents |! Maintainers 1 Innovators
1 T
: |
Assembler Clerk, teller Manager
Careelf ) ! Food Service Police tf('eficer Teachger
potenitial Nurse’s Aide Machin|st, sales Accountant
| |
WAIS IQ: 7}5 8|0 8|5 90 95 1%0 195 110 115 ITO 1%5
Current standard Higher Higher & less equal
(Mean 100/SD 15) (Mean 105) (Mean 105, SD 17)
Innovators = 5% = 1. 9.2% _ 11.5% _ ¢
Dependents 5% 2.3% 4.0 3.9% 2.9 Smaller but still
>1Q100 = 50%= 1.0 62.9% = 47 61.6% — 15 ¢— huge effects
<1Q 100 50% 37.1% ' 38.4% '




International implications

Life “High “Up-Hill
chances: Risk” I Battle™
% pop.: 5% I 20%

Estimated world
average

Countries & ethnic groups currently differ greatly

So, many competing goals
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Thank you.

o oottfred@udel.edu
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