ANBI 159: Biological and cultural
perspectives on intelligerice

 Lecture 27: ORaceO and OfQ|
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Going to be talking about g-
loadings; reminder of Gould®
discussion of factoranalysis:

g and EQ share
a problem...

Hypothetical pilot study of
a test battery containing 4
tests yields factor
correlations, from which
you calculateg.

Subtest B has
highest loading ong

But testA looks like an
outlier, so dmop it.

g and EQ share
a problem...

Hypothetical pilot study of
a test battery containing 4
tests yields factor
correlations, from which
you calculateg.

But testA looks like an
outlier, so dop it.

Not only does the loading

of the battery ong go up [a

good thing?], but the
relative loadings of the
differ ent tests changes -
even thoughtheydid not!!!

Going to be talking about g-
loadings; reminder of Gould®
discussion of factoranalysis:

Key point: the number assigned to
g is risky to compare across tests

Question biases
Many people have pointed out that IQ tests
(and related exams, like SAs and GRES)
can be culturally biased. Forexample, this
guestion appeaed on an SA test:!

ItGs easy to see
that an inner-city
kid might be at a
disadvantage
with this one..!

RUNNER : MARATHON!
(A) envoy : embassy
(B) martyr : massacte

(C) oarsman : regatta

(D) referee : tournament But lots effort gone

into eliminating

(E) horse : stable '
such biases.

SourceThe Bell Curve (1994)

Jensen, A. (1985). The nature of the black-white
difference on various psychometric tests:

Spearman's hypothesis.

Beh. Brain Sci. 8: 193-263.

First, traditional tests, the sort with
[possibly biased] questions

g loading 121testsgiven in
on B-wW 11 batteries
difference

Jensen 1985

Mean Black -White Difference (D)(z Score)

Data like these suggest
that the closer a test comes
to measuring O¢@., the
higher its factor loading on
), the greater the B-W
differencel
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) T Figure 1. Correlation scatter diagram of g loadings and mean
questions,Y axis is in SD black-white differences (in standard score units) for 121 tests in
units not raw scores 11 studies. The ¢ loadings and differences are not corrected for

attenuation.




Tests with Note actually using SA' and ASVAB ) B
different tests in this analysis. Note also, these g\nce’b;t‘fj‘gg@
g loadings have greatest B-Wdif. in both highest  project

and lowest-g tests. eg Obattery #10

Table 2. Tests with highest and lowest g loadings® (corrected for attenuation) in each of 11 batteri
and the mean black-white difference, D (in o units).

#Tests Highest g g D Lowest g a D& study N=TT
13 | WISCR Vocab 78 | .88 WISC-R Tapping 39 | .33 | Jensen & Reynolds
Span (1982)
12° WISC-R Vocab 78 67 WISC-R Coding .30 .39 Reynolds & Gutkin
(1981)
12 WISC-R Inform ation 79 .93 WISC-R Coding .39 .50 Sandoval (1982)
12 WISC-R Vocab .76 90 WISC-R Coding 41 46 Mer cer (1984)
12 SAT-Verbal .87 | 1.15% | Mosaic Test .34 .92 Nat. Long. Study
13 WRAT-Arithm etic 71 .55 WISC-R Codin g .37 17 Nichols (1972)
10 ASVAB-Arithm etic 91 1.16* ASVAB-Codin g Speed | .56 .96¥ Dept. of Defense
(1982)
8 GATB-Form Perception .82 .55 GATB-Man ual 43 .08 Dept. of Labor (1970)
¥ Dexterit:
13 K-ABC Arithmetic .88 82 K-ABC Gestalt .56 .39 Kaufman & Kaufm an
Closure (1983)
6 Sentence Com pletion .81 .82 WISC-R Backward 68 41 Veroff et al. (1971)
Digit Span
10 | Reading Comprehension 75 | .65 Spatial Reasoning 31 | .19 | Henn essy & Merr ifield
(1976)

I donOt know of similar
studies comparing
Asian and White
populations; one
generally hears (in the
press etc.) thafAsian
culture is more
supportive of
educational goals...

aThe g loading derived from the larger sampl e (black or white) was used in this analysis.
b Black and white sampl es in this study (Reynolds & Gutkin 1981) are matched on
socioeconom ic status.

What did Morton/Gould bnd?

L L
ASVAB, SAT o°

Lowest - g Ds x

highest-g Ds
The 11 batteries:
Corr elation between
B-W difference on
highest-g-loading test
and the B-W
difference on the
lowest-g-loading test.

lowest-g Ds

ORNWARUUON®O©PR

Highest-g D
Y=-601+1.256 * X; R*2 = .889
If the B-W difference was large on the high-g test, it wadsolarge
on the low-g test. Studies that found high BWlifference found it
across tests.
Low-g tests primarily:
Oshort-term memory clerical speed & accuracyand manual

dexterity, all abilities that involve very little relation [to] education,
which Spearman regarded as the stongest manifestation of gO

B-W difference 1.2 o e
X 1
g loadings 8
0 .6
.4
.2
0 T T T T T T T

g load
Y=.013+1*X R'2 =.461

This is subset of the 121 tests inllbatteries, just
reminding you that the B-Wdifference was
correlated with g-loadings of individual tests.

Mean g-loading

The 1 batteries:
mean g-loadings of
each battery
(average of the
loadings of tests
within the battery)

White-Block Difference (e Units)

Only one battery matched Black &White samples forSES and
other demographic variables; it was one of these two (difbcult
to tell which, based on information in the paper).

T e | G
Mean g-loading  *° ‘
(excluding outlier) ¢
Exclude ASVAB as outlier c — s J .

y = 294x + 532, 12 = 018 v So looking at

1 traditional tests, the
95 B-W difference as
9 function of Og@angs
e o on one test ASVAB
| [ ]
” . e —, Accidentally left out
65 point; would reduce

6 slope even moe...
.55 ® o

".5.52.55.57 .6 .62.65.67 .7 .72
g load




To escape fom the possibilityof sociocultural effects,
Jensen poposed using eaction times in lesponse to
Oelementary cognitive tasksO. Instead of Odo you knhow

what a regatta
is?0, the question
is Ohow fast can
you calculate that
2+3=5?20

Reaction time:
culture-fair
alternative?

Reaction time -Normals
v. retardates

RT Paradigms and Psychometricg 115

#NORMALS

FREQUENCY

48 RETARDATES

REACTION TIME (Olsec)

Fig. 17, Frequeney distribution of 600 trials per subject of simple RT for six retarded and six normal
~ubiects. Baumeaster and Kellas (1968b)

Reaction time & vocational-
university differences

The Opocessing tasksO
are all SIMPLE, but

range from things like
Owhich light came on?0

to Odoes 8 + 7 = 12?20 [and
maybe a bit more
complexE]. ||
The e
(more difpcult the task), ‘

o
<

The ks ar 1= st
i the 1 of Figore I
(Jensen, 1985)

Reaction time & vocational-
university differences

The Opocessing tasksO arall SIMPLE,
but range from things like Owhich light
came on?0 to Odoes 8 + 7 =12?0 [and | *
maybe a bit more complexE].

The (more difpcult the
task), the

tference (Msec)
B

This suggests that the
differencein latency o 506, 790
is due to one goup e S gy
being, on average, less 5ol s
OsmartO than the e :
other.! T Vermen & Jonsrn 1A0)

The ks ar 1= st
i the 1 of Figore I
(Jensen, 1985)

(Jensen, 1985)

But somethingOs wrong with that picture...

E but notice that while the two bgures look similag

the
scales on
the Y-
axes ae
very
differ ent::

1 of Figare 10
(Jensen, 1985)




A clearer picture...

450 2 . a a L
400 7 i Put all the data
. zzg [ o g |iNtothe same
Eosq | o vu|Pgure, and it is
£ 560 - I clear that the
S 1504 . Black-White
100 o o f difference isTINY
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. difference.
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s Prtherlands
(Ewope

lp— |0 (A |

i (o (web-Saharan Alnca)

Percemtage of light reflecte

First, what®a racé?

And this is why from a
biological anthropology
view, OracesO don®t exist.

With continuous
variation across
populations,
there is no place
to draw OlinesQ
dividing groups
into just a few
main OracesO.

Doesthis invalidate
Jensen®conclusion?
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OK, using one variable (skin color) didné@rk. How about
looking at the intersection of MANVariables (colarhair
texture, nose shape, etc.)? Basicaibu get the same thing,
in many dimensions

Add interbr eeding, and ealize Oracéfa
continuous variable. OK, so if Blacks have
genetically-based lowemverage 1Q, then IQ
should correlate with % African ancestry.

Degree of B-W
ancestry& 1Q

Blood group markers |__0.02
by ancestry |~ [General

intellectual skills

0.27
-0.1
Skin color -0.20
markers
20.05 Socio-economic

Path analysis... characteristics

Add interbr eeding, and ealize Oracé®a
continuous variable. OK, so if Blacks have
genetically-based lowemverage 1Q, then IQ
should correlate with % African ancestry.

It does.
_...FAR less than skin color

Degree of B-W
ancestry& 1Q

Blood group markers |d_g o2

by ancestry b | General
0.27 intellectual skills
K3
Skin color -0.20
markers
.0.05 Socio-economic

characteristics

It takes money to make money, they say...

2004 College-bound seniors: SATSs

FAMILY INCOMI Verbal Math Total
Less than  $10,000/year 422 450 872
S10,000 - $20,000/year 440 457 887
$20,000 - S30,000/year 459 467 926
S30,000 - S40,000/year 478 482 960
S40,000 - S50.000/ycar 493 496 989
S50,000 - $60.000/year 501 504 1005
S60,000 - ST0000/year 507 510 1017
S70,000 - S80,000/year 515 318 1033
S80,000 - $100,000/year 527 530 1057
More than S100,000/year 553 562 1115

No Response (42%)

scores not reported




It takes money to make money, they say...

The data look more like 3 different
linear relationships than one single one.
Why do you think that might be?

. Why is the $$ effect geater for verbal than for math?
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