S a ﬁ

ﬂ_'-—u"_'_.-u-

Dickens
r _ Jrookmgs Institution

{__.

- AERA Meetings
= April 9, 2007



BT reporting.on today IS-@HW of

AL Work with ~%ﬂFlynn in Dickens and

200° ﬂiﬁilﬂmlmmﬁmsﬂiange——q

he paper on which this presentation Is based
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> [ o) :y.v' t to know ene thing about a 16 year old in
wgesNational Lengitudinal Survey of Youth to predict
Jrr.zer Jnf’e Or education It Is that person’s AFQT or
I S

o Coffe atlon nigher still for performance in school (.6
= ré'e reater)
:'Tffwe can improve people’s cognitive ability we can

—

OU'[COITIES

e Despite evidence that the white-black test score gap
has shrunk (Dickens and Flynn 2006 Psychological
Science) there is little hope for equality if we can'’t
shrink it further.
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> PDiesde ol pregrams and adoption both
ororll ce Iarge gains in cognitive ablility for
m,g~ f*partlmpants

9:5‘&. gams In cognitive ability from preschool

= *are mostly gone a few years after programs
— end

~ » No evidence of statistically significant effects

of adoption on cognitive ability in late
adoelescence or adulthood
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SNIPTGE secular gains affect people at all
90lf] rJ =n life (The Elynni Effect)

- Jrufwe 1SD or more a generation have
IEEN ‘documented

— ..—-Il'_'

" A Imost certainly environmental in origin
= But several researchers have suggested

that secular gains are not “g” gains anad
therefore aren’t meaningiful changes in

cognitive apility
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| n a wide range of tests of mental apility
IENC Jated

pe an postulated the existence of a single,

Jelfe y genetlcally determined, mental ability that
,.' the source of this correlation.

== oday we know that there are multiple dimensions
= o cognitive ability, but they too are correlated
: suggesting something like Spearman’s g underlies
all abilities.

e Tests that are more highly correlated with this
general ability factor are said to be more g loaded.
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— m\/f scores that are more highly heritable

— rmw tronger correlation with physiological
GO ;relates off cognitive ability

= _,_ how the largest black-white gap

- ‘-'—-l- e

S These facts have been interpreted by some to
~indicate a large role for genetic endowment in
e individual as well as black-white differences in g

® Some argue that nearly all the ability of 1Q tests
to explain life outcomes Is due to g

paded sub-tests
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> Bui sisles t data sets more g loaded tests are
It the ones that show the largest secular
Uf'JfJJ 5 ﬂ_' '

— Jg_éﬁ what positive correlation between secular gains and g
Jr e 1ﬁgs

,=: ut there is considerably more to secular gains than g gains

: __:_;; = -"Unllke black-white differences which correlate highly with g
_.f__:. _’Ioadlngs

—'—tf_ - ® Thus it has been argued that secular gains
- are not g gains and therefore don’t reflect

real changes in cognitive ability

S SIS argued they proviae no: eviaence: for:
malleapiity; or: true cognitve aoilty
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SMENEIH ot in my new paper “What is g?”
2 [rjeit rw Paper presents an extension of the

IELIEN atical model from my 2001 paper with
r]/ﬂ:f ) multiple abilities.

: __.;,-J-— z:paper shows that all of the important facts

--*

about g can be generated by a model in which
= ‘e:nwronment IS quite powerful.
-® | don’t have time to do the math here

— Instead | will present intuition and
— The results of a simulation
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SUPPosE there was no correlation between
om/Jer rattrputes that made one a good
pasketball player (height, speed, agility,
C00) adlnatlon etc.)

;_gu—«»"e Of very young children who had never
= played basketball or other sports on tests of
== basketball skills (shooting, dribbling, passing,
- ete.) would show little or no correlation
across skKills

e BUL the sKkills of older children would...
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> Trno ge\j\mr arestall ey ey CLC"' eV etter hand =,
e/e 00; dmatlon) willfbe maore likely to be good at
SH

el J and more likely to play it more.
= r'rus_e_ 10 play basketball more will improve a//skills.

~ The S willlbecome particularly good at the skills that
= are Used most and most important to success at
.f* skethall.

~— These will be the most g loaded skills

— They are the most correlated with the underlying cause
of correlation — practice

® This can give rise to all the g phenomena described
above
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all'glwould be a very good' predictor of
sShal naskethall

ALY ysmloglcal advantage that made you
good ‘it basketball would lead to you practicing
s *‘fF orerimproving all your skills, but particularly

— those most used and most Important to
basketball (the most g loaded).

-® |f a greup was discriminated against in access to
pasketball teams or pick-up games all their skills
would suffer, but particularly the skills most
used and most important to success.
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NEYWASHPPESE that a decision was made tormake all
pesketall games last twice as long and to make it illegal
iGIFpIayErsito returnn to the court after being take off for
ciy/reason (like soccer).

- r\JJ Sk -;- mlght Improve If people play more because of
= Uierionger games
Utﬁplayers endurance would improve disproportionately

_‘;j‘— . Sﬁ thelr scores on test of endurance would be out of
proportion to other gains

e THhUS 1o reason for gains to be biggest for most g loaded
apiiities, but they would be substantive — particularly in
the new environment.
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ZBGilsrocal Effects.Meansm

SR=IVITONmMeEnt: more important than many g theorists
Wl allc w
— Djex erp nd Elynn (2001)

= rpﬁm ility estimates that show cognitive ability is largely
S genetically determined mask the fact that environment is the

_,,-c xlmate cause of much “genetic” influence
== _ ’ 1proca| effects mean multiplier effects.
F"':_' -~ — Small persistent advantage (environmental or genetic) gives rise
- - o greater ability and then to better environment

: — Ultimate effect is much larger than initial impetus

— Most environmental effects that are not correlated with genetic
endowment IS transient so it doesn’t get full effect

— But differences between generations or groups subject to
discrimination are not transient and so get full effect
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=EWEleNS Tor a Simulation VeUE] RS

Genetic Environ
Influences Influences

Abilities

ml gl el
m g e
(1) 2 — 2 + 2
m3 g3 e3
_m4_ _g4_ _e4_

Fraction of
Cognitive Demands of Environ . Time in
Environ .

fl

Random
Environ .
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BSTinbiELion, Equations (continued)ss

- git MOEdel for fraction to guarantee that
ey adad to 1.
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EENENALE JENELIC INflUences shared by pairs of
eEnticall Wins

DIl |t|al random environmental influences
(ur cornelated for twins)

pute initiall abilities (standardize)

= aw AeEwW random environment

—5) ,fCompute environment (standardize)
6. Compute new abilities (standardize)

/.. Repeat 4 to 6 till population statistics stabilize
(less than 20 iterations)
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B Matrix for Equation 2
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Matrix for Equation 3 (after rescaling)

—

- Managerial Clerical  Routine Skilled Unskilled Inactive

[Prof Tasks Technical Manual Tasks

Tasks Tasks Tasks

.50 40) .30 .10 01 .05
= SEEEE 60 50 15 20 10 05 .10
-~ Vebal  5Q 60 B0 0 o = e

Memory 40 40 .30 .30 10 10 .20
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Two mu lation EZ(EFC'
= B

e SR —

| EIE) & W0 dlfferent populations — one Is as
JO" | above, the other is minority that
iences discrimination in access to more
ﬁlvely demanding jobs (their ¢ s are lower
hose johs)

S mulate two different populations — one Is as

= _' ‘described above, the other has larger ¢ s for
cognitively demanding jobs (therefore more
people are in them) and the demands of those
jols shift (secular gains)
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~ Quantitative  Spatial Verbal Memory

1 0.58 0.48 0.37
=——— 058 1 0.47 0.33
0.48 0.47 1 0.34

0.37 0.33 0.34 1
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> rlagitalgiff rof “1Q”is .70 while herltablllty
of “ef 71

- | no;r ith g scores greater than 1SD
— “Sper nd' nearly all' their time In Technical
:-, e ‘Managerial Activities while those with

g scores less than -1SD spend less than
159% of their time in such activities




Verbal

Memory

Correlation
with
Physical
Trait Corr.
with g2

12
.28

10

.07

h2

.67

.63

Y4

42

Majority-
Minority
Gap

(in majority
SDs)

48
45

40

.32

Secular
Gains

D2

40

.50
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SWARHENMpertant facts abeut g can be repllcated
If) L mv Where envirenment plays a major
el

— J ~4‘F: predictor of life outcomes

— of @adlngs are correlated with physiological traits

= —_— _ﬂ 1oad|ngs are correlated with heritabilities

——

=2 = g Ioadlngs are correlated with black-white differences

- — g leadings are not correlated with secular gains

-® |\ such a model, persistent exogenous
Improvements in environment produce large
Improvements in cognitive ability (and persistent
disadvantages produce large losses)
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