IQ Gains Over Time: Toward
Finding the Causes
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This chapter describes the magnitude, pattern, duration, and prev-
alence of 1Q gains over time. Its ultimate purpose is to suggest
and evaluate research strategies that might generate promising causal
hypotheses. However, the phenomenon to be explained dictates the task
of explanatory hypotheses, which poses a fundamental question:
Granted that people are better at taking IQ tests, what other, related
cognitive skills are they better at? Estirnates of the size of this package
might range all the way from doing better at IQ tests plus some related
cognitive skills too trivial to have significant real-world effects, to doing
better on 1Q tests plus all of the cognitive skills that are usually en-
hanced when one goes from a student with an IQ of 75 to a student
at the next desk with an IQ of 100 or 125. My purposes dictate covering
the following topics: describing and evidencing the brute phenomenon
of 1Q gains over time, discussing what other cognitive skills have es-
calated in tandem, using that discussion to critique the attempts at
Caf.lsal explanation made thus far, and suggesting research strategies that
Mmight engender better hypotheses. In addition, I discuss theoretical and
actical implications of 1Q gains when these issues seem significant
ugh to justify a digression.
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1Q GAINS OVER TIME

Data now are available for 20 nations, and there isnota single exception
to the finding of massive 1Q gains over time. These countries include
the most advanced nations of continental Europe, that is, The Neth-
erlands, Belgium, France, Norway, Sweden, Denmark, the former East
and West Germany, Austria, and switzertand. They include virtually ali
that is, Britain including Scotland, Northern
treland, Canada, the United States, Austrakia, and New Zealand. They

include two nations outside Furope but predom'mantly of European
ban Brazil. They include two Asian nations
Japan and urban

English-speaking nations,

culture, namely, jsrael and ur
{hat have adopted European technology, namely,
China. The first pattern revealed is a correspondence between IQ gains
and industrialization. Recent data show that 1Q gains in Britain began

no later than the last decade of the 19th century at a time when, par-

adoxically, 1Q tests did not exist (see Pp- 33-34). The time between the
Q gains is probably

advent of industrialization and the beginning of I
short, and the two events may well coincide (Flynn, 1987a, 1994; Raven,

Raven, & Court, 1993).
Recent 1Q gains, those covering the last 60 years are largest on tests

that are supposed to be the purest measures of intelligence, tests of
fluid intelligence (or fluid g) that are also culture reduced. The best
example is the Raven Progressive Matrices, in which one identifies the
missing parts of patterns that are presurned to be easily assimilated by
ple across 2 wide variety of cultures. 1t tests fluid intelligence because

peo
s ability to solve problems at the moment, which

it measures the mind’
is distinguished from crystallized intelligence {or crystallized g)- The lat-

of knowledge an acute mind normally tends t©

ter tepresents the kind
time and is measured by tests like the Vocabulary, General

acquire over
Information, and Arithmetic subtests of the Wechsler verbal scale.

Raven data, and data for other tests as well, may be categorized as
strong, fair, of weak. Strong data have come from military testing of

comprehensive and nationwide samples of young adults of similar sam-
ehensive or random) of schoolchildren. Fair data have com®

ples (compr
from excellent local samples or nationwide samples of the qualify of

U.5. Wechsler standardization samples. Weak data have come from sam”
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ples that fall short of U.S. Wechsler quality. Milita
: _ . data
;,srr :::t;:;s }:Zsrt; jerlved fm‘m the Raven, for The I\?::therla‘x):ist,h ;j;iz’
foracl and Nor n)lr z}[re Partlcularly valuable, not only for sample qualit);
e st o rztzr;tfy ;))f the subjects. All nations but Norway have
e v tizli out 20 IQ points per generation (30 years).
A generaﬁn 1968, but between that date and 1980, th
' ) er onal rate of only 7.5 points. R oy
]falr quality put British adults at 16 points {British chiellzen dé]:ta o
i ‘ ren show
fower “::i::z; Sjgagzlft 12 points, al.ld Austrahia at 10. Strong dataT};cx
e e alltx;ark have gained at a generational rate of about
of the Swedish sub’tes-.tsoa‘xjng(;1 Zii;ez;sen;eafs?md)ﬂmd o
of of four) Danish sul
e f;}c’:: lt]);i;ao I?rt ;uj;;:;;enliuced. In 1985, Sweden may hal::ijic‘:rer:
! tor osses on a test of spatial vi izati
ciile}:isestl::dglzzsl ul: Scandinavia have been l:wer thzluailriziﬁs nlO\I;
countries and | da;, mut‘ the fact that the tests differed is a confounding
variable, Weak i | aml?f from the Raven have shown wide-ranging
o0, Erene 8:{Sna’uons (Emanuelsson, Reuterberg, & Svensson
o3 Emanuelsson vensson, 1990; Flynn, 1987a; J. Goldenberg per:
o llogr;, March 4, 1991; Raven, et al.,, 1993, Grapl')l G2;
Performance ;cal 9).' ,
have o anes ¢ toe t}glgams from Wechsler samples of schoolchildren
wesk o b o e rest%lts from tests of fluid intelligence. Only
below 9 potats Howev:irn izlrr:saabo:c 20 points over a generation or
grine of : ever, th re two reasons for caution. Fi
e lcx\i}ru:i :n:.e;c-an children are the best evidenced, aIIlldF:l:set’ t:::
of this range at a generational rate of about 10 pzints

- from 1948 972
o1l € it higher 97 99 es
, perhaps a bit higher for 1972 to 1995. Second, tests
. 3

er the Ra enera h (o I ver )‘
VEn ed Imuc a
have gener 1 d duh'. dala the W ChS er tests
3 >

Little. There is vi with age, but
& 1s no obvious tendency for gains to diminish with ag
s

Tecent data from
cse scbont dj llscrlnall sample show that Japan might be an exception
]mapan(:hﬂdren, o ren have doubled the rate of gain of White :m ’
1eas Japanese and 1LS. adults show simil -
3 ar rates

Flynn, 19
] . -—186: K .
mbe s K. Hattori, i
T 30, 1991; Wechsler, 1992, p 1918)Personal communication, No-

27







ottt s 8 A S

WPl o -

JAMES R. FLYNN

almost nil to 20 points per generation,

Verbal IQ gains vary from
nce comes from adult

with 9 asa rough median, and some of the evide
data from military testing. AmMong the 11 countries that allow a com-
¢ is not one in which verbal gains match the gains on
or nonverbal tests. Often the ratios run
against verbal gains by tWo or three to one. Vocabulary gains have been
similar to verbal gains in West Germany and Vienma, but they are lower
mn English-speaking countries, particularly in Northern Ireland and
Scotland, where they are pil. British adults of all ages gained 27 points
over 50 years on Raven’s but gained only 6 points over 45 years ORn the
Mill Hill Vocabulary Scale. Wechsler subtest data show negligible gains
for general information and losses for arithmetic reasoning (Fhynn,
1984b, p. 46, 19872, PP- 185-186, 1990, - 47; Lynn, 1990, P- 139; Raven,
Raven, & Court, 1994, Table MHV3; Raven et al., 1993, Graphs G2, G6;
Schallberger, 1987, P- g; Schubert & Berlach, 1982, p- 262; Wechsler,

1992, p- 198)-

parison, ther
Raven’s type performance,

1Q AND OTHER COGNITIVE SKILLS

1 want to coptrast the significance of 1Q differences between people
th the significance of 1Q differ-

who belong 1 the same generation wi
ences between people who belong to different generations, that is, gen-
by time. Take three schoolchildren seated in a ¥OW

erations separated
with 1Qs of 75, 100, and 125. As one goes from one student 10 another,

one would expect @ certain escalation of associated cognitive skills. As
IQ rose, one would expect the child 1o be better at arithmetic reasonings
as distinct from the mere mechanics of calculations, and to have a larger
nonspecialized vocabulary and fund of general information. If within
the school, one found a gifted class with a mean IQ of 125, on¢ would
expect them 10 learn more quickly and be more original and one woul

predict that in adulthood they would be inventive and make original
contributions to their society. If one found a special-needs class with @
mean 1Q of 75, aneé would expect them 10 show a more 1imited par-

ticipation in everyday life.

For example Arthur interview with 8 youns

Jensen related an
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; man with a Wechsler 1Q of 75. Despi
| man wih - - of 75. espite the fact that thi
ety Ezl]we;s; his chief interest and attended toihtrsie?vag i
e oo av;tgue about the rules, did not know hf) Sy
e ot outd nontearr:], could not name the teams his hon‘:’e r:lany
D e e ao Zme any of the most famous players. J cen
f T b diSda?n ee; t(;lns to someone with a high 1Q, a 'l sned
O o v o e sport and had never attended' a beamec]
geme in bis . H nswered‘ them all and was puzzled as t haseball
iy ut something he enjoyed so little (]enseno 19(:; l::
Reverting to the three schoolchi i .
g verting 1o ¢ children, if the child wi
: e o arz; ::S ti)ie ;chool to get a home computer l:rl l?: et
e i;ld, 1’_ne or she would be likely to have Ppc“‘?d
advantages over the chi with an IQ of 125. For example shecer'ta;ln
o o b Sofr)n Etc;ss, or have committed the rules ,of chremg \
ot dmg about openings and endgames. Howss N
that would not engend f01'1bts .about their comparative 1Qs becever’
s i memz o mtelygencc one holds, one distin 'a;se
g eaming, Chﬂdry, and intelligence. In my youth thegulls' b
oy and Polish < lre:n '.who attended Catholic schools’took o
e o e p,u blice(ast in the Southern and mid-Atlantic :ore
P higherorczt;te)tschoo]s. Therefore, Catholic ch?ld::;
- petence 1 j
uld not lead one to expect them to haI\Ii]e :}11:;;?’16: l:r]:izc:SiQB};t e
s if it did,

one Would be ]|]'Sial(e“ I WA ta shov\] n, 199
> a§ hOI'IlaS So ell s da YT p
] ]) -

. I do not mean to im i

| ing is sl . pl'y that distinguishing intelli
santial pe [}; O;a::rcemntliractn?e‘ Richard Lynn (?98;;11;%;223 ffl:)m .
i, toughly 3 o Q gains over time really do represent i ta tll;'1 o
evidence, Lo Citedgth of a full standard deviation ove 50n care, As
the current sonerat € enormous increase in scientifi ot becen
ration and the Jast, plus th 'l e
e great increase in the num-

t of schoolchi
. idre .
Universjtie n passing second
E S. ary school exams and goi
going on to

I o .
A Temain unconvi d f h ument 1TOVesS
nvInce O e a P
‘ 3 T one t lng, that th rg
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ust as there are more scientists

Il previous history and more students at higher
for every generation since the industrial rev-
idence a standard deviation of intelligence
t have been two Of three such gains

plausible. More to the
ntists

100 much for its own credibility. J

living today than in 2
that has been tru¢
1. Jf this sort of data eV
there mus
ch simply does not
that the present g€

levels,
olutio
gain every 50 years,

in recent history, whi
point, using the fact

than the last generation O evidence €
false analogy with other types of group differences. When Chinese

Americans produce more doctors than White Americans, there is at
least a prima facte case that intelligence is a factor but only because
both groups are competing for a limited number of places in medical
schools at the samé place at the same fime. The progress of science
does not show one generation competing MOTE successfully than
the last, but on¢ generation building on the achievements of the last.
It no more signals 2 group intelligence advance than do other genera-
ronal differences that represent cumulative trends, such as increased
ers of accountants from oDe generation 10 another or of cordon

seem
neration has more scie

nhanced intelligence rests on a

pumb:
bleu cooks.

Ken Vincent beli
both causes and Proves mass

eves that the complexity of the modern world
ive intelligence gains. He has said that

dustrialized countries lve in a world with daily stimuki

iidest dreams of their grandparents” and that “our
f a lack of ervironmental stimulation, were sim-
to have run the modern world”
at he does not deny
al to Tun the

men

people i in
“beyond the W
grandparents, because O
ply not bright enough as a Broup
(Vincent, 1993, p. 62)- He was careful to note th
that the current generation’s grandparents had the potent
modern world, if only they had enjoyed the mecessary environ

advantages.

No doubt these grandparents T
and computer games WO
the modern world. Do we call this new ability 0Bt
‘enhanced intelligence” of “acquired Jearn-
mind by focusing on something far more
o's later dialogues- Thosé

aised without video recorders, word
fhicult to cope

PrOCessors, uld (and do) find it di
if plunged into
generation has developed *

ing’? 1 have developed My
complex than the modern world, namely, Plat:
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who have done this cope with so i

who hive done : mething that the philo i i
ey be}l;?l:nf) wrl)thout decades of study, nj matizftlizltly ener
e loophes With‘th oes that- mean I am more intelligent tiener-
nonphllosopher Wi ¢ potential to understand Plato or that IaIl .
| ote leammed: It 1 an int;rely more learned, why call the pres ot gen
This argumentg nria e e

o y “rrlhOt be fair to Vincent’s point. Consid
e e ol E.ib en atl?letes train to be pole vaulters ther
do ot Just eam Sk out rnamplillating the pole; they also de) ]ey
A —— 113, lz:lter their bodies in a way that covefop
e i e, ack. Thel maodern world has n‘ot only t . elzs
i nrn l(_‘::)Tlmvances, it has also altered ou’r ;L'lgdt
e ability to cope with such contriva .
i o adlo.ns la'cked. Does one call this new ll)l'?:s’ n
il st Szel intelligence” or a new “z;\chievemenil’’?’l 1Ity he
e arbitrary, Jot freeotng as one %s clear about what has ha o ﬂ;’
Eight e it meot ;S;}:)(S;e ;Fgerﬂljabel on rational grou]:l}()izr:;]é

. 1de i

bel Australian Aborigines “dumb” simpiyebil:llxzz.tf;: }‘::SJS B
een con-

ditioned to ¢ .
ope with .
world. 1% the Australian outback rather than the mod
modern

I think it i
labels like i is counterproductive to b
intelli ) ecome ob .
theme is far m;elf:c& learning, and achievement. ;hzeszed .Wlth
does it make sense tP(}))rtant: What package of enhanced cog _t?mlr]l\z.lm
© seeki o bundle up with IQ gai ' nitive skills
g causal : gains over tim
| Have 1Q gains prlanz.itmns? Here there is some unﬁni;’lp(;ell:ar? tory
to participate in e:ﬂ tlmé been accompanied by t:nhae dUSIr{e‘s *
- activity shared b ;ryt?]ay life? To assess this, one needs so:r:: 0 o
©_generations, kns);n Oh the present world and the world o:' CVer)trdaY
Within the present as al.ready provided readers with 13"'3\’1.011S
scored against dge)neranon, take people with IQs bel something.
ith the compl o r:lys norms: They often have d‘fg;vlv 7> when
“L £X e . 1 i
£rations, would those ivf)t;sfom like baseball. What of Prego coping
orms have h, ith 1Qs below 7 s gen-
ad simi 5 whe :
similar problems? 1 call this facr;tsccyzrelf ljgaIHSt today’s
elligence, ideally
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ations, “understanding—basebaﬂ

suited to bridge distance between genet

intelligence.”’
To progress, one needs ap estimate of what proportion of some

previous generation would have Jow 1Qs against current norms; this
brings me 10 the British Raven data. In 1942, J. C. Raven administered

the first standardization of the atrices. For ages 20

Raven Progressive M
to 30, he selected soldiers in army camps whose education matched
that of the total population

of British men of similar age. ¥or older
he tested large samples from a private firm and from a government
which the majority of employees joined as youths and
nt. They gave him a curve of performance from
that curve onto his military

ages,
department in
remained until retireme
one age cobort 10 another, and he grafied
sample, thereby deriving norms covering all ages (Foulds & Raver,
1948; J. C. Ravem, 1941). In 1992, Raven's SO Tohn restandardized
resentative sample of the aduit population of Dumfries
cal of an area whose norms matched those

of Britain as 2 whole (J. Raven, 1981, p- RS1.25). John Raven then took

the test scores of all of these participants, those aged 25 10 65 tested n
1942 and those aged 25 to 65 tested in 1992, and plotted them by birth

date. This gave him scores for people born all the way from 1877 10

the 1970s (Raven et al., 1993, Graph G2).
The birth-date method of estimating
is constant between

assumption that performance 1
that is, Raven assumed that the 65-year-olds tested in 1942
received much the same scores if they had been tested a8
in 1902. There have been no longitudinal studies of the

Raven’s on a Tep
in Scotland, selected as typi

trends over time ent

ails the
maturity and old age:
would have
25—year—olds
effects of aging

limitations of fow 1Q i3 not, of course, based on 3 single perso
i jcwed was typical:
m their families

n. He
«adulis with an 1

of

said that averwhelming evidence show!
pelow 75 can seldom manage their own affairs; they often need assistance §ro
from social agencies” {Jensen. 981, p- 123-1 hope it 15 plain that my own use of «ynderstanding’
i y how dysfunctional 2 society would be if 70%b, Oof
\ife. No doubts

even 40%, of its members could not participate usly in everyday

despite low 10, but if they are being

omewhere. This is not o belistle those W
w 1Q to cope- HoweveT,

in previous generayons. Even recently, Spitz (1986, - 215) off

ion that will change their capacity .- - 10 sol

current norms, there
programs have enbanced

hardty operated on 2 mass scale
2 word of caution: “We have no prescrip
challenges of some complexity”

scored against
hose
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on i 1
199;1;5:::;‘21; P;ta; Rabbitt { personal communication, September 19,
e Tg t e effects on C:‘ittell’s (Individual or Group Culture
" c est, 1960 ed.), which is a similar matrices test of fluid
§ e ;1;: suggts:sted a drop of no more than 10 1Q points.
A e 1 :;ror. The Raven was administered without a time
e ek th et 2 and 1992 st‘ar.ldardization samples, but the 1942
" unsupewisede‘ esthu'nder supervision, whereas the 1892 sample took
i unsaperee in their _own hor‘nes. Raven and Gudjonsson have de-
bated whe a;:;sup(elrwsed administration may have inflated the 1992
completed ulx)lder Zip;t\?i,sil:)lr‘;l S s(lllagt;ego:: ‘? 'thort o,
oy s he ,t : : at if score inflation occurred,
percentile (Raven, 1995%. Therefirf]/Oilszot;:);tf;dziebe:im\; o
to cor}lpar& the two standardization samples. percentie from 1922
belol:;g;r: 51.[ ;hows thialt the bottorn 90% of Britons born in 1877 fall
e Apercent e of those born in 1967, which is 1o say below
o ot m ' j:me that members of the 1877 cohort deserve an extra
D 1o rpensaéle for the effects of aging, and throw in another
B o it belgoo measure. This would put 70% of late-19th-
i 10 e 0:;1 an IQ of 75_ when scored on current norms. To
— assuil : thw1 ;mderst;?ndmg-basebaﬂ intelligence, one would
e at 70% of Brlt‘ons could not, even if it becarne their
e erstarzd cricket in 1897. Even if one put the percentage
Mo,reover dntto 5: Yo, woul.d such a thing be plausible?
e questio; fi_ :11 wDose qua.h.ty cannot be challenged have posed the
nd B ;re ; utch mll.ltal'y data, like those of Israel, Norway,
el ot ,_h; tomle:ar exha'ustwe; but even better, Vroon compared a
et o Tp}»lopu]étpn of Dutch examinees with the scores of
had 5 men 10 Of. . erﬁ is simply no doubt that Dutch men in 1952
person in ‘The Nemer\i\; Dedn scored against 1982 norms. Has the average
ke semce 1o o ths ever been 'near mental retardation? Does it
Ckgd the capacity o Zt at one time almost 40% of Dutch men
poity understand soccer, their most favored national
One could a
rgue that rather than scoring 1952 Dutch men against
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D

later norms, one should score 1982 men against the earlier norms, giv-
ing a 1982 mean IQ of 121. But this would entail a new problem,
looking for evidence of widespread giftedness in the present generation.
Dutch teachers in 1982 should have enjoyed classrooms in which over
25% of children had IQs of 130 or above, children who should have
flashed through ordinary schoolwoerk The number of people with 1Qs

above 140 would have increased from 1 in 260 to 1 in 10, the sort of
people whose adult achievements are so clear that they fill the pages of
American Men of Science and Who's Who. However, a careful survey of

serious Dutch publications revealed not a single reference to a dramatic

born in 1967

1967
pemenﬁle
Sth
percentile

1992

wmmmeX

1957
1992

1947
1992

increase in cognitive ability or escalating giftedness among schoolchil-

dren. The number of inventions patented in fact showed a sharp decline
over the last generation (Flynn, 1987a, pp. 172, 187).

1937
1992

These scenarios are derived from gains on tests of fluid intelligence.
Jensen’s participant had a Wechsler IQ of 75, and Wechsler tests mea-

sure a mix of fluid and crystallized intelligence. It may be said that such
tests are a better measure of mental retardation and, therefore, that my
scenarios are suspect. The next step, therefore, is to examine U.S. data
from Wechsler and Stanford-Binet samples, in which all participants
took tests that measure a mix of fluid and crystallized intelligence.
These samples, although carefully chosen, cannot match the quality of
either comprehensive or random samples. For example, the most recent
measures of U.S. gains are based on the Wechsler Intelligence Scale for
Children (WISC-III) and the Wechsler Adult Intelligence Scale (WAIS-
II) standardization samples tested in 1989 and 1995, respectively. Par-
ticipants who took both tests show that even if these two samples had
been selected at the same time, the latter would have performed about
1.70 1Q points below the former. Results from the first sample suggest
a recent rate of gain of just over 0.30 points per year, and results from
the second, about 0.20 points per year. When sampling error of this
80Tt produces two estimates, one can do litde but split the difference
and put post-

1972 gains at about 0.25 points per year.
Nonetheless,

boen in 1877 £l within the bottom 5%

1992

1942

'
¥
)
]
T
'
1
1
]
L
]
1
'
1
1
]
1
]
1
]
1
]
[]
]
1
3
1
)
1
1
(]
1
1
1
1
[
[
]
]

1942

rices. The bottom 90%

and Court (1993).

11

1942

sive Ma
Raven,

55
1942

65
1942

3. Data from Raven,

(1Q 75 ot below

4 the Raven Progres

Age when
tested
Date tested

995, and the
than

Great Britain an

the U.S. data clearly show massive gains from 1932 to
Y strongly suggest that these gains began no later
1918. Every study from the interwar era shows large gains, and
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rmance on the Stanford— .
i

ndardization sample of :
937, p- 50; Wechsler, :
As Figure 2 shows,
r—Bipnet tests be-
scored against
on tests in

they are supported by a comparison of perfo!
Binet by soldiers in 1918 with that of the sta

1932 {Flynn, 1984b, 19935 Terman & Merrill, 1
1992, p. 19%; 1997; Yerkes, 1921, PP- 654, 789).
White Americans gained almost 25 points on ‘Wechsle
tween 1918 and 1995.7 This means that in 1918, when
today’s norms, Americans had an average 1Q of 75

which the crystallized component is at least as great as that of the
Wechsler tests. Does that mean that during World War 1 about half of :

Wwhite Americans lacked erstand the basic rules of

2000

o S T S S .

1980

125
previous graph was revised
by J. Horgan, 1995, 273(5),

-11I standard.: € a, -
zation sampl o)
ple. American gains on Wechsler—Binet tests do not break

3
.'g’

1980
t
appear to be representative samples

mated r s of ¥ s
g

ate ain decade by decade

ous estimates and ta.kmg averages For

ea i
years of a decade, its rate is multiplied

virtually the total 18-year-old cohort
; then i
a weighted average could be calculated for

the capacity 10 und ’
about what package of = |
em of causal expla-
mpany 1Q gains can
occurred. Recall
the same gen-
Q differences,
to one with
ver time-

1970

baseball?

It is now possible t© make some decisions
1Q gains plus other enhanced skills poses @ probl
nation. Some enhanced skills on¢ expected 1o acco
be excluded simply because the enhancerment has not
the three schoolchildren sitling in a row who belong to
eration. The escalation of cognitive skills associated with 1
going from 2 child with 1Q of 75, to one with 1Q of 100,
3Q of 125, is not in evidence when one compares generations ©
Wechsler subtests, going back as far as 1948, show no gain for arithmetic
reasoning, some gains for nonspecialized vocabulary in West Germany
and Vienna (but such gains were small or nil in English—speaking
and negligible gains for nonspecialized general information.
ds the present generatiom as if it were 2 gifted class with a
5, where are the reports from teachers of long experience
day surprise them with their speed of learning and sheer

1960

F «
rom “Get Smart, Take a Test,”
s

1950

1840

1930

nations),
If one regar
mean 1Q of 12
that children to

9181932 is based oD 2 comparison between the 1918 White Jraft and the
of both calculated 0 1ermS of 1916

"The estimate for 1

1932 Stanfnrd—Binet standardization sample, mental ages

stanford - Binet porms, plus regional o that period; all of which show gains greater

than those lepn:scmed in Figure 2. grorfer (1990, PP- 89--94) anatyzed Stanford—Bipet data, mil*
4 World War 11, an i

jtary data covering the period between Wworld War 1 an
in America in the early 1890s. !
Jardizatio?

and conduded that s jal 1Q gains began M

the decades 1930— on numeraus <o i of Wechsler and Binct siap

samples, as noted above. estimates, term are based on the wisCF
) estimate.

(1972) o WISC-1U {1989) estimate and the WAIS-R (1978)
overlap 50 much, and cover 50 greal a portion of this peri mmed as

comprehensive and averaged-

1820

100

A ST A

by

—

g8 g B o
(=)

€% & 88 R R

SIHOOS D}

1910

studies fro

108

inating in 1995
1o WAIS-11L (1995
od, that they were bo

:
;
¢
|
|

The United St
ates and Wi i
echsler—Binet tests: Whites gained 25 IQ poi
points from 1918 to
1995. A
p. 14. Copyright 199
S by Scient 1
ific American, Adapted with permission fr
om publisher and arti
tist,

and extended to accomnmodate the WAIS
was tested ever
y 10
vears. The data are compiled primarily fro d
m studies in which wh
a

own 1nto discrete time T Liks ver I for mpl n The Nethertands
d( to d: me pel ods e Raven’s gains; for example, 1 h N
the draft, stan rms set, Ve estt
s ardizati
on sampies) can be compared as to the
he d d no: S S ha

but this
must not conceal t varl
he fact that any fime pCFIOdS chosen involv r
t t al alve merging

exammple, if a rate of gai
by 7.5and a of gain fram a pair of st -
: rate : andardizati
from another pair of samples m;;;?]o;; f:l'f;l:fl&ls overlaps with 7.5
ultiplied by 2.5 '

the full d
ecade. The mechanics are spelled out in FI {
ynn (1984b),

37

36






!
3
i
{
L]
%
5
£
3
H
%
&
i
*
g

O I A

JAMES R. FLYNN

n at adulthood, at least in The Neth-

erlands, patents fewer inventions. If one treats past generations as if
they were 2 special-needs ass with a mean 1Q of 75, one finds Do
evidence of widespread problems in coping with everyday life. The frus-
¢ within-generation expectations, concerning enhanced

to imply that 1Q gains have not been accompa-

intelligence? The present generatio

tration of ou
cognitive skills, seems
nied by intelligence gains.

1 do not deny the existence of other important
the larger number of people going on
the larger number of scien
nhanced

trends: the rise of
computer skills, to universities
and learning more advanced subjects, tists.
In my view, these trends no more lead
intelligence than they do when certain people are 2
ers within a generation; recall the advantages of the first child to get 2
home computer or those who attended Catholic schools. I would label
such trends as enhanced achievement and learning. However,
on my preferred labels would be 10 violate my fundamental purpose.
Call the new skills and educational and scientific progress enhanced
intelligence, if you will. The labels are not important, but what is -
portant are the contents of the package- The fundamental question is
this: Wil it be productive oF counterproductive t0 bundle up such en-

hanced skills with JQ gains for the purpose of seeking causal

explanation?

After all, over the past 50 years, historians a
provided detailed explanations of educational and scientific prog
But not one of them used their hypotheses t© deduce a prediction of

Jooking for such. This seems odds

1Q gains OVer time o1 even suggested
Bundling together

if the two explanatory tasks have much in common.
be a distracteT It
t of the tides and

the wrong phenomena for causal explanation can
cter to include

to an expectation of e
dvantaged over oth-

to insist

nd social scientisis have
ress.

made sensc 10 seek a common origin of the movemen
the motions of Mercury, but it would have been a distra

the problem of why a stick looks bent when it is half in and half out
of water. Granted that this example could be used to suggest that on¢
is wise oply after the event. Even though dogmatism is not in order; 1
believe that bundling up 1Q gains with scientific and education
a bad bet.

progress is

1Q GAINS OVER TIME

THEORY AND PRACTICE

It would be a mi i
o gamlz*xztal;e t(()-1 'thmk that the only important thing about
o 21: 1:Jv1 ing causal explanation. Therefore, I interrupt
the 202 y a few words about theoretical and practical impl[;-
Massive IQ gains over time i
- , ' pose a direct threat to th
e s:rgci);‘rlztenlgence. That theory is based on ; Stlla):arrc?lan_l
iptelligence fetor < erw;d from the tendency of the san,ae pef).)l lee 1.tel
e Operaﬁonahzesge oh IQ_ tests and items. The Raven is the tespt th )
SN & that is, shows that g refers to a coherent set ait:
e himy::;l; }119871)). Jensen (1987, pp. 380-381; 1991 ;
e as accept.ed that IQ gains over time are) tip
e ot (l)ls.e credentaals as measures of g are irrlpeccabl0
e il r:te fence gains. The huge gains on the Raven ar:,
et v e 3;r roublesome. Some years ago, Jensen (1980) envi ,
e i om dthe detour problem (finding one’s way arouls(;
" barrier) thio fh ea:n aujapted form of the Raven, which would allr1
o el ESkimos_uzte gence of cats and chickens, Kalihari Bushmow
et e T Ca\;frrll extraterrestrials. Today, we have reason to 51:.:
b 1952 for maligens ot compare the Dutch of 1982 and the Dutch
R e, perhaps not even the Dutch of 1982 and 1972
the i beween\:}eln for those who abandon g but who acce t
the Worhides By e Rave.n as a measure of fluid intelligence pd
lignee, Theory e t:StS as ad'dmg the dimension of crystallized i e
that s probion ﬂ]z ] 3.1 functional relationship between th e
. at afflicts s
’ f}f butting past gncrati one transfers to the other. Take the probl
n]x)tel]jgencc_ Such o ;t:loaxtlis; zt ahm;:im 1Q of 70 or 80 on testspof ﬂlellirg
u s sho
th::‘z:lhj\:of:l); CIrystaI]ized inte]ligenci r:]:z 1;;5:1:;12]8 . (Sioaring o
‘ e : : ) nee 1
@}d_ ot dortin, ;:ﬂq:‘ll;eaposstble that people whoZe ﬂuidt;i?ilgxtc};
alary they acquired eaﬂiergt; tshot?ld retain the information and vocab-
, at a time when their fluid intelligence was

ormal. The evi
otmal. The evidence .
89). However, of many studies suggests that this is true (Horn

it is quite .
D al levels of l~:nov\;1edg‘:l21 (r)lt:er ﬂlglfl to imagine people acquiring
: voca ary if their ﬂllid . .
intelligence
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e much above the level of mental

never, during their entire lives, TOS

retardation-
Flynn, (1992, in press) gave an overview of the full range of prac

Gcal implications of massive 1Q gains over time, but 1 highlight a few
1948 and 1972, the period between stan-

examples bere. Between

dardizations of the WISC, 1Q gains lowered the number of American
children eligible to be classified as mentally retarded from .8 million
10 2.6 milion. There is Do evidence in the literature that clinical psy-
chologists were aware of this (Flynn, 1985). The recent wISC-11I man-
ual gives @ criterion for |earning disabiliies OF reading disorders in
terms of differential performance O four subtests (Wechsler, 1992, PP-
212--213). Thanks to differential gains over time on those subtests, per-

fectly normal children are in danger of misdiagnosis.
Vernon (1982 ericans in which they

y analyzed studies of Chinese Am
were scored not against their White comlemporaries but against the

lower performance of Whites from previous decades. This made Chi-
nese Americans appear to be an 1Q elite when, in fact, they had no
higher mean 1Q than White Americans. Despite this, Chinese Americans
have outperformed White Americans academically and occupationally
by huge margins (Flynn. 1991). Massive 1Q gains add viability to an
environmental hypothesis about the 1Q gaP between Black and White
Americans. 1t appears that the former have enjoyed 2 slightly higher
rate of gain than the latier (Hermstein & Murray, 1594, pP- 276, 292)-
This implies that since 1945, Blacks have gained at an average Tai€ of
over 0.30 points per year an tal of 16 points Ovel 50 years.

So the Blacks of 1995 should have matched the mean 1Q of the Whites

of 1945. Therefore, an environmental hypotbesis need assurme only that

the average Black environment of 1995 matches the quality of the av-

erage White environment of 1945.

d gained a 10

CAUSAL HYPOTHESES

Scholars are accustomed o providing causes 0
differences, such as the 1Q differences that separa
attending school at the same place and time. They ate tempted 10 regal

40

{ within—generation 1Q
ted the three children

IQ GAINS OVER TIME

the problem of explaini
the problen moxgi::;l;nri between-generation differences as simil
O v ene af:ia are radically differentiated by the ;ar.
e masome. hue mmapped b other cognitive abilities, so firm w‘t}?'Ct
AL etw'een generations. The breakin flthm
fink, the face thar 19 ‘io rr;; are su.“r{ply not attended by the enhfn:e "
O e for ool wgnltlve skills one might expect, cr e
B st aI vating the plausibility of causal h’ypoet;tes :
o copmth , ki\;lse the !abel intelligence to refer to th ej‘;es'
ing xe ¢ skills, but it has only that significance Ifortrl?i;s‘
Factors that are evidentially weak g
. e > S st
E;c;seozi ;;eipetzjzill:;y (seelThe Brand I:;lpzihz:iits)fciu}:fitflycation o
o Tocons ot )ri?;l migl.lt raise IQ scores without raisirjl X 'Plau-
e, T ni ] a fac1e- lock evidentially strong suchg .
irtion, are Jaxled 1:; al;ISlblC simply because they could’ not esibly
'glen there are factorfliki :(?;i};cme s (5% ot mteﬁfgses;ity
en there are : onomic status (SES ization
55 1 o }?zvteon I:ep:;:uhz;r form.ulation to qual(ify a)s :‘:u‘::;z";?non
o TTe atefi with higher 1Q scores for two r e
el enhaie:eratlon for high status ranks people T’aso“nS:
enviommont bish 25 o ;jlgd :; ov};srall level of intelligence; the (l))l;:tlt:l_'
etomale oy T e erhaps enhances intelligenc’e Th
enemion: een generations beca P
i dr(;:lo:hztt)n;%ete. Tl.le second rationalzsivzz:ia:j S be
o 10 oo i S .envx'ronmental gains between env ; t? o
aising intelligence. The case for ufbafllzzlt?ns
ion

- -aBa factof would hav y t I]l
) ¢ o be reformulated i_l'l eXﬂ.Ctl h
< same Way. €

plausibility of
ed ion 1
ucation is less affected, that is, less affected by th
) ed by the lack

Of ﬁssocia‘ i()l] bet\,\;’e Vi
.
€1 IQ and real world COgniti © Sk."
11s.

I review the cases fi
e b ca or the factors just i
when itt\;:sn iIclltEE the broken link v]vhen?:?:it;::tl i tccl, 'Strik? )
- revienad oo env\::ty of evaluating evidence on its l:ne:?;mmg
gerics propean oy ;)]nmental rather than genetic: Only a f. - The
5. and 1f ampthine. ave made a significant contributY - o 10
» mating trends have been dysgenic (L;f: :;915()2
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ding, as Jocal communities became less isolated be-
tor, but it is

Increased outbree
quasi—genetic fac

tween 1850 and 1950, may have been 2
anlikely that it could be used t© explain post-1950 gains in advanced
Furopeal nations.
Test Sophistication
ly unaware participants

The 20th century has seen a change from total

10 people bombarded by standardized tests, an
ins in splained by test

le must be relatively modest. Gains ante
on and have persisted into an era
has become less frequent. Mor
s are repeatedly exposed to 2

only 5 or & points, and the rate of

gain reduces sharply after the first few exposures. 1t would be difficult
to put British gains at less than 30 1Q points, and some nations, like
The WNetherlands, show the rate of gain escalating decade after decade.

d undoubtedly; 2 small
sophistication.
date the period
when 1Q

e to

portion of ga most nations 1s €
However, 115 TO
testing became comim
owing to 1its unpopularity,
when naive participant

when
testing,
the point, evel
variety of tests, 1Q scores rise by

The Brand Hypothesis
the permissive society advantages the
present generation as He considered it significant that 1Q
gains are correlated with increasing rates of sexual promiscuity, illegit-
imacy, divorce, irreligiousity, cigaretie consumption, accidents, and
crime, as well as with Britain’s leadership in the feld of popular music.
The last generation was scrupulous and painstaking the present §en”
jon tends toward personal liberalism. The former wasted time trying
rect; the latter aré prone 1o intelligent guessing and
otted. The former, event when tests
they could not answet 2 hard
asy items; the latter

1987b) argued that

Brand (19872,
test takers.

erat
1o get every item cor
finish more items within the time all
were untimed, became demoralized when
m and did not persist to answer subsequent €
persist.

theoretically ide

lies no intelligence gains an

ite
skim hard jtems and

This hypothesis is
of something that imp

s independent of mer
 Raven analyzed his own

a1, It explains 1Q) gains in terms

d cites environmmen
it has now
4 that

However,

¢ exposure io tests.
test and reporte

factor
been proved false. Joh
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%‘esponsiblc test takers persist to th
responel e e . e end. In addition, peo
s ihgovemrt{;lr;gobé guessing but by mastering ](J)r E(l; c:zarslf t ga
o ooy, O the rt erliness of the matrix (Raven, Raven, & Cerlng
1259 p- o O W]Sgst Brand chose to evidence his hypo,thesismtllrlt’
v s e (a tes.t exerting little time pressure), Sc ish
o Tl s é;eneratmnal gain of fully 13 IQ point’s (l?lt'[lSh
test with a fairly EVe’ alral e o
fest with 2 2 genera: alance of timed and untimed items Thmet-type
(hat the fas et ion left more questions unanswered 0. b o fo'und
at worse performance on items compiet; aocth kmd;
counte

k]

Y g ﬁC L.
1() Vi 1||a]l all ()1 1] e 13.St eneration’s score de 1

Nutrition

The nutrition hypothesis ¢
The nurivon | 4 ?nnot be bettered as an exa
culiar ;:v o fugcf:tie;);pll:mmg_IQ gains over time. B:ltfelf Zf)fzhte I'I:e_
prains would unction ! etter in th'e test room but only becaus"sthEd
e e 10 s of szeryday life. Therefore, if improved nufr't' -
b wmderstan i s or. 30 points, one would be driven to : lo'n
Rt 1o 100 7e all intelligence gains. Pt
ot by aeibing o ,l 1989) e.nhanced the plausibility of this h
s e e i tn y ; portion of IQ gains to nutrition Ifls .
e, e R helz other causes such as defective tests ‘Foe o
2 inteligence suin dto measure increased arithmetic skilis el
The sritione of e R:n therefore to overestimate intelligen § v'veu
dratte o mtrice:e; i[r)losesh?llany evidential problemsgN::wgei;liIals-
on th s while sufferin , i
ShOWEdW;T;l::a;?ult arithmetic subtest. ngi]il::: Ss:; al teii i
k which roms e male and female performance oi e; o Is'rad
for the magnitudee(l;fto mc.)st gender data concerning maﬂ1e métnces,
?Onve:bal e IPaFnces gains, they are larger th e
Al s Britain but equivalent i li’:g i e
qude;beatuglada, and Scotland (Flynn, 198;1;1 elgllum T, 170 1090
Bven i > Personal communication, Mar ,hpp. oy,
¢ has it EWen a diminished explanat,or N
Wn peculiar evidential probl T ot s o fo
problems. Lynn (1987, p. 467) fo-
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cused on Britain. He cited a height gain of 1 SD over the last 50 years;
this equals his estimate of British intelligence gains OVer that period,
that is, 15 pomnts. However, S0 Furopean countries have been re-
porting height gains for fully a century of two, and these amount 1o
more than 1 5D, sometimes to 2 or 3 SDs {(Floud, ‘Wachter, & Gregory
1990, pp- 16, 23, 26). If height gains are truly accompanied by intelli-
gence gains they pose 2 familiar queston: Did the Dutch in 1864 really
have the same intelligence as people who today scoré &5 on 1Q tests?
mble those who today score 621

Did Norwegians in 1761 really rese
The best experimental study of the effects of vitamin—mineral sup-

ed that in California, 2 modest supplement had
ignificant effect, and a large one had
& yudkin, 1991, PP-
anced nutrition just
h, for decade after
ns have

plements on [Q show
little effect, a moderate one hadas
titde effect (Schoenthaler, Amos, Eysenck, Perilz,
357—358). That every nation has continuously enh
her too little nor 100 muc

the right amount, neit!
decade, seems unlikely. Moreoven, historic nutritional {fluctuatio
“impotent.” The Netherlands almost certainly pro-

war 11 with better nutrition than it
t wartime famine. The effect on 1Q
nonexistent

sometimes proved *
vided children born after World
provided those born during the grea
gains of the fluctuating nutritional

{Flynn, 1992, p- 346).
The experimental data coneerning

quality over time was

dietary supplements also have

shown that 75% of participants enjoy very modest gains, whereas 25%,

presumably persons who are subclinically malnourished, make large

gains. The latter tend to have tower 1Qs than the former, which means
;me should com¢

that if enhanced nutrition is a factor, 1Q) gains over ©

disproportionately from those with below-average 1Qs. Denmark’s data
£it that pattern, but the data of most nations do not. A good sign that
1Q gains extend to every JO level is that score yariance Temains W
changed over time or diminishes only because of clear ceiling effects-
Military samples oF samples of equivalent quality show this pattern for

Belgium, MNorway, Sweden, Israel {men), Canada, and New Zealand~

Dutch Raven’s data and US. Wechsler data provide the full 1Q curves
1l levels {Bouvier, 1969, PP 4-5

and allow one to verify gains at a
Clarke, Nyberg, & Worth, 1978, p. 1303 Eiley, 1969, p- 145;
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& Svensson, 199
» 1990; Flynn, 1985
icati » 1985, p. 240; J. Gold
munication, M - P ; oldenberg,
Pp. 258-259; Pa;d;f' 1991; Rist, 1982, p. 47; Teasda]i 8I:ez)SOnaJ com-
. A. Vroon, personal communication NOvembwesn, 1989,
’ er 5,1984).

The Storfer Hypothesis

Storfer (1990) m
orfer € Wiﬂ)1 th:c;leﬂ:fa.r; atten;)t at causal explanation that has much i
P znn, 'though he added an unusual twist at tllln
o o o n]:ort;on 9f IQ gains are to be identified wi .
inteligence ¢ ascribe{i ) de 22 %)omts (rather thar 15). Once a ainWlth
pomainder s measu;m efectw_e tests. This time the Raven if hel’dthe
e e g a peripheral rather than a core com o
—— admmis:: t(l;at .the Raven may have a spatial rnionent
o o ;ZO with great time pressure, but the cozory
nthiﬁcant spatial component a, “Eg;rliz_64?) o z(g):
e n misconception” an i
(ha fack theyC Olhmc;eR:veir:l measures fluid g and hirtle els: (:Srtrz)}z?aSlZEd
S wei;;mc;d io—called fluid intelligence and argueiir :}? "
e o ey elE e tIilowarcll crystallized intelligence are true )
it s ha; the ¢ eoretical price to be paid for down Izlléa‘
S, a%‘ea. y beer? discussed. The plausibility of cven s
Gooming the o i in is not directly confronted. That is, rath evz: .
s o 78q iences of putting the mean 1Q of this)genf:er i a?
oo 7 ,r n terms' of today’s norms, the usual ra'uo'ns
Sortor (1950) e for the validity of IQ tests is cited el b
ctom Kk erads‘upl?lemenled improved nutrition .:; i
the sogit _ ication of childhood disease i ovemente in
that o Ue f;u;hty of the preschool home enS E'md o e
I : vironment. H
these factors v ld explz,i:l;inlz;ctm{; pi'n'ely as environmental fa :il;igbl;::l
-point intelligence gain since 1900. The,

analysis tak
: N es Wlthin- 1 58S g¢ 2
generation data and applies them acro ne
& -

ons bY 5
makin i
g certaln assumpti
inf .y ptions, such
vorable b ' as that half of American
SW 1 unfavorable home environments in 1900 compared with
wi

20% today. A
Within, ay- I have d
-generation emonstrated, th .
poten » e assumption
cy of a factor holds between genlzratio th?t the
ns is sus-

45







JAMES K. FLYNN

like favorable versus unfa-

pect, particularly when extended to factors

vorable home environments.

The 11 points supposedly explained £01 well short of the 22-point
intelligence gain storfer posited- e doubled the explanatory potential
of his factors by formulating a new Lamarckian theory of evolution,
citing cholinergic neurons s the vehicle for the inheritance of an ac
quired characteristic. These nearons might convey an environmentally
induced change in the brain cells to the testes, allowing that change to
be passed from one generation 0 the next. There is no harm in this
sort of speculation, but acceptance awaits anatomical and biochemical
evidence. Until then, there 1s nO substantial body of evidence to assess-

$ES and Urbanization
Enhanced SES over time should capture something of the improved
Storfer and many others have posited. Whatevet 10le

frst half of the 20th century, the eternally puzzhng
w and Meester (1984,

act since 1950 de Leeu

de data that allow an estimate of SES gains

by father’s occupation. When projected
tion between father’s

home environment
SES played in the

Dutch data imply little imp
PP 14, 16, Figures 5,7} pruvi

from 1952 to 1962 as measuved

over 30 years, this amounts to 1.18 sDs. The correlal

accupation and son’s 1Q is .33 (de Leeuw & Meester, 1984, pp- 13 16);
nt for 5.84 of the 20-point

therefore, SES gains might appear t© accou
1.18 X .33 = 0.3894 SD anits; 0.3894 x 15 =
on and

Datch generalional gain (
5.84 points). However, (he correlation between father's pccupati
son’s 1Q may not represent 2 causal link: Whep P. A. Vroon controlled
for father’s 1Q and father’s education level: variables with a high genetic
Joading, the path correlation between father’s occupation and son’s 1Q
was .02, or virtually zero (P A- Vroon, personal communication October
9, 1984). A generous estimate for SES, as an environmental variable
would be that it caused a 3-point 1Q gain in the current generation:
The best data on urbanization, Of the migration of people 10 cities,
come from Flieller, Saintigny: and Schaeffer (1986), covering the years
1944 to 1984 They estimated that French g-year-olds gained 24 1Q
points (16 SDs) over those 40 years on 2 Binet-type t€

pational breakdown evidences the 1Q deficit of the children of fa
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and other rural w .
banization totally z;i]:;s‘ Using algebra, one can show that even i
24-point gain would bmated tlhese occupations, only 3.2 Om‘?n if ur-
dren whose parents haz exilamEd' Caleulation of the Ingaintso; f }tf‘le
3 points of the total samurl ’an oFcu;?ations gave a similar result: (C)nlll_
vided data that show mo ple’s gain disappeared. The authors 315. Y
sophistication for 1.81 re preschooling accounting for 3.75 poi o pro-
adding the values -for lzgmts, and enhanced SES for 1.37 .poirl:tc;m;s, -
points explained, but th ese four variables accounts for 10 of. mely
from rural to uri;an hv; results W{?uld be heavily confounded Tht eh?4
in preschooling, test so h%’ VYOu%d in itself account for much (;f ; s 'lﬁ
effect of the to’tal paclf stieation, and SES. No precise es.timatt he
plausible and tallies wi t;gt; is possible, but an estimate of 6 e,Of th,e
explained by a pack 1 e Dutch data. There, 5 points out folnts is
cation (Flynn, 1987 age of SES plus test sophistication pl of 20 were
: a, pp. 188—189). plus more edu-

e A

e i i R

Education

Education see:
. ms an obvious ¢
mind and teach ause because, at its best, i
century, semifor: Tt“dents to analyze and criticize S[)) it _awak6ns the
into the Presch001ay and fo(;mal education have be(;n elirt:lgd t:ed?-’oth
Binet data fi ears and upward into adulth cended down
or 1932 thood. Us
American children agte(:i 29714:1_1972’ Thorndike {1977) ci)rfclitgnjorld_
older childr and younger have ed that
en. Therefore, h made greater IQ gai
schoolers m e, he sought causal f; ) gains than
N ore th actors lik
in particular, Flyn:n( l(;thers such as TV in general ande lzdz) affect pre-
th,at the atypical gains 8?3) compiled a wider array of data tcha tonal TV
idhng €rror or antedat Od );(;ung children were either an artifa:tt S};‘Dwe‘i
oreover, he used ed 1947, ruling out TV of sam-
3 4 '{‘_h v as an age- B
?Can 1Q gains from 1';;’V15C standardization sample t§ C;fr’;‘:lﬁc factor.
| 11'72, the periods immeil't(i ;9:,7_1948 with those from 19:11); mlszer_
he rates of gaip iately before and after the i = to
Ypomeshedgth for };0th periods were roughl e introduction of TV.
World at children who gre Y equal. Lynin (1987) has
ardjm\'f\far I may have had thw' up during the Great Depression
tion sample of 1947 19631r IQs depressed. If so, the WISC
: ~-1948 w ?
ould have had an atypically
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ich would deflate estimated gains prior to the
the estimate for the period thereafter.
lowered 1Q gains, an effect concealed
e WISC samnple. However there is
gains for people born after
_World War 11 hy-
personal commu=
198), There is
rate of 1Q

ance, wh
£ TV and inflate
TV might have
by the depressed performance of th
ample international data that show massive
World War 1L, which counts against the depression
pothesis (Flynn, 1988, p- 349, 1990; 1. Goldenberg,
pication, March 4, 19915 Lynn, 1990; Wechsler, 1992, P-
no reason 1o believe that TV either increased oF reduced the
gains in the United States.
0 nations evidencing 1Q gains shows la
f their life being sch
s in Denmark appeal
chooling and more people
1989). However, the re-
ross generations to

poor perform
introduction ©
1n other words,

rger pusm-

Every one of the 2
coled and

bers of people spending
examined on academic s
highly correfated with increased years of s
attaining higher credentials (Teasdale & Owen
verse is true in The Netherlands, where matching ac
hold educational level constant eliminated only 6.5% of a massive gain
(Flynn, 19873, p- 188). Gains among schoolchildren, on the basis of
comparing 6th or 12th graders with their counterparts of a generation
ago, cannot be influence ling, because the number of
definition the same.
oling, some educational reforms may actually
6—58, 63) noted that when
jan gains

onger periods 0
ubject mattel. IQ gain

d by years of schoo

years is by
As for quality of scho
gains. Rist (1982, pp- D

trained in the new math reached military ag¢ Norweg
the Wechsler Adult Arithmetic subtest,

e who endorse quality of
ther that better teach-
has raised 1Q o7
ing skills has
Cole, &

have impeded 1Q
students
on a math test, modeled on
turned mto losses. Setting that aside, thos
schooling as a factor must argue the following: €l
ing of the Jearned content of an academic curriculum
(hat better teaching of decontextualized problem-solv
raised 1Q (Cole & Means, 1981 Scribner & Cole, 19815 Sharp,
Lave, 1979). 1 now examnine those two subhypotheses.
The first subhypothesis, concerning better seaching of school-
nt, has already been falsified by the pattern of 1Q gains
s drop as one goes from Raven's ype

learned conte
bal tests to Wechsler subtests like

over time. As 1 have shown, gain

lests to performance tests to ver
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Arithmetic, Information, and Vi
y . s ocabulary. This impli
SChoot}oc‘(li;i?fﬁzar; \iavhten material closer {0 theS l::r:rpnl:is ct:::enthe %ains
This leaves thes s:z:)e:;i bh o
e su ypothesis, namely,
eacnm tgth :t}nltey; ;;ce(;gtz?xtuahzed problem-solving )s(kjill:tPeS:}l:: o :re
oot (b) oo e l; nt_?kmpty unless (a) these school-taught sllzisllt ey
e e i inked to the problem-solving skills used 10
tests partiestarly cut Vr:»rlezldnced tests of fluid g; and (¢) they are lcimklg
et why thone ior probler'n solving or, the greatest uzll1 e_
o e stno such link. The very fact that Chi?drezne, .
petter and better 2t kindest problems logically entails that the hare
jearned at Jeast that l:)f problem-solving skill better, and izl -
I ewhere. However, simply to assert that thSt
bty v can be equated with some enhanced sch t i
-
enom 1om cannot explain IQ gains as an i i
Phe certaignpl(j:eesa;:i)t; h(;f course, disqualify &i'lt as a s:;lril:lea?tazonai
enced by a factor that is ci;lflj:: iglar'ﬁcoumries A, 1:;‘5:
AN : ecific. Comparin
e ;:lta:::e ;J?an Chinese gained 22 I(IQ) poiitzgznczzorltlsahas
RSEE) Loutuing a0 st :‘;V\g;l.‘! 1936 and 1986 (Raven & Court 61989‘,6“
box o g 10 rend thmese characters involves memoriz’in < o
'aﬁon, o ti v em .to alter meaning and signal profi] i
i, it £l sks seriously. The literacy that follows I;)HG—
important cause of matrices gains pecu;]inaI:;

China.

E .
valuation of Causal Hypotheses

It is logicall i

ome of ;Opr(l)::iﬂo)rlles .ﬂ'lat peculiar factors dominate in each and
i, perhaps e So.p)lrzar.s of_ scﬁooling in Denmark, urbanizatizve%'y
niveres) puaspoen) fs'ucanc_m in Brazil, and so forth. Howe ihe
§uch stk e of massive 1Q) gains and the fact that hver, o
be].::;,—e P sf:;ant;zics to these factors make this highlytuz;iekzlre
ental Fopr up to now, efforts to i i irom.
s that have caused IQ gains have I:((;ll(clzztllefyt(:h [;sil;:lr;’:'
. The
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tendency has been to take the massive 1Q gains since the last cepturys
carve out a small portion 0 be treated as an intelligence gain, oy to
explain that portion by familiar within-generation factors, and treat the
remainder as a nonintelligence gain caused by faulty tests: The tests

hitherto considered reliable and cen-

gated, it 3s worth noting, were
intelligence. 1 that is a fair summary, new
ecessary.

cast
tral to the theory of
departures—new research strategics—are il

ATEGIES

I intend to discuss five new research strategies. First, Arthur Jensen 15

using behavioral and physioh)gical variables to
He hopes these will not generate the theoretical
that 1Q gains pose for 1Q tests. Second, if there
of tates of gain, one might find some-
high rate but absent in a nationl with
“rerun history” sn<e the

whose locales range all the

fully medern. Fourth, it 1Q
nt at one

RESEARCH STR

experimenting with
measure intelligence.
and practical problems
al differences in (eTms
with a
t be possible 10

are nation:
thing presept in 2 nation
a low rate. Third, it migh
industrial revolution by studying 2 nation
way from untouched by industrialization 10
gains differ in terms of age, on¢ might find something prese
age but sbsent at another. Finally, perhaps on¢ can add to the package

of enhanced cognitive abilities. Clarifying the effects to be explained
well provide 2 clue a There will be more 0B this last

f this chapter-

may § {0 Causes.
possibility at the end ©

Jensen and Physiology

s pormally measure inte
they are sensitive

Nigence,
to factors that
alogy of measuring height

time and place shad-
But if on€

sen believes that 1QQ test:
generations,
He called on the an

1987). Ata particular
nsiderable accuracy-

Jen
when used to compare
distort the measurement.
(Bower,
le for height with <0
ared shadows in sumin

longer and would re
hich shadows

by using shadows
ows can rank peop
made comparisons over time, comp
ows in winter, the latter would be
¢ that were Spurious. The distorting factor ©© W

of course, the angle of the sun’s rays.

gister height

gain
sensitive 18,
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Therefore, Jensen (1988, 1989) i
e ! , 9) is experimenti i i
m fns); ‘ ;c;ici:;:})les that show correlations Wl:ﬁ I":)lthth::e}llawc')ra]
response of the cere :h ecg;.ex to sights and sounds, how q)uiclde -
can react 1o st b); the o e taken for an injection of glucose Zopfopll‘:
ST rain. The logical culmination of this e
ol e Alth::l gc}u‘lf i}? tests by a battery of chronometFr)ir: zess
D e bty ot e prospect of such a revolution is exl'1
e e Do ave no real value unless it could ou o
form existing 1ests < @ measure qf intelligence; therefore, it m e
e ernal validity, and that assessme , i
™ nt may lead to
' I take up Jensen’s analogy. It replaces
with shadows as a measure of hgght. l;ch:zsin:l:jil;:sc;:\l/temgeme
e proved

unreliable measu i
i Tes Over time, from summer to wi
wr gical correlates begins. Imagine th s
P ysiological correlate of shadow diff; e
physiological correlac ifferences, such as pulse rate. Wi
I make sense lp ace shadows with pulse as a mea Pl
l W Sur i
P epu s; were as sensitive to the seasons as ;(:if e
, : tive sha ;
e mightpb se rate may rise in winter. But even if 'O“'IS Jes
e 1 ¢ worse than shadows as a mea 1f i
‘ " _ S sure o 1ight 1
ettt ont o “za.rtlcular place and time, the relationshi h:ghl N
S : strong. The correlation between heighltp ;tween
H (] -
o that hardere?rts Of, tlall people may tend to work hard i
o 10 o assv: n addition, to make the situation truly an ler -
heigh, ot e 1 testsmfz that these people have no direct Z‘rxe; Ogou;
s give no direct me: i eopl
e 2k | measure of intelli
shadoms 1 ﬂ:rlt;rla of external validity that ga t:}l]hgence' St
. P ve them confidence i
given, ol o place. Shadows usuall 1 ch o
. o ally predict who ca
wid s o a stepladder, wh o o
N , who can i
et If pulse gave worse prediction V?}L:h o
“C easure of heigh ey woud 1 '
o reject 1t as
erences b ght, even for the
. e o purpose of comparing hei
ore mode mmer and wint e
o ! er. Woul ign i
e e oronidinn » ' d they assign it the
Ices cannot b meumtet i arning sign that seasonal shadow
plenty of with height di '
7 s : iffere ?
arning signs: People can ore. They e
no more dispense with
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and they are Do better at vaulting

stepladders in winter than in summer,
fences.

To return to the world of 1Q, one does not know whether scores
on chronometric and physiological tests would remain unchanged if
one tested representative samples of two generations. But even if they
did, that would not establish their credentials as measures of intelli-
gence. Achievement test scoTes correlate with 1Q and have been rela-

tively stable between the generations; yet, they are almost certainly
worse measures o

f intelligence than 1Q. There should be no presump-
tion in favor of physiological cot

relates as such, so long as people are
ignorant of the physiologica1 PIOCESSES that establish the correlation
with 1Q. As for the physiological tests playing the role of providing
warning signs that 1Q gains cannot be equated with intelligence gains,
people already have the only warning sign they nee

d. Despite massive
[Q gains, this generation does not exhibit the enhanced arithmetic rea-
soning, vocabulary, creativity, and speed of learning one would nor-
mally expect.
1f chronometric and physiological tests are to be accepted as better
measures of intelligence than 1Q tests, they will have to be assessed
against the usual criteria of external validity, which means walking the
long hard path blazed by Binet. Do their scores Tise with age at least
to maturity? How do they correlate with teacher estimates of ability;
achievement test SCOTES: SES, upward mobility of sibling versus cosib-
ling, and 50 forth? 1 suspect that they will fall below Wechsler-Binet
tests in these assessiments and below the Raven jtself. Here the example
of the Raven is instructive. Jensen (1980) argued that the Raven does
not predict achievemnent as well as Wechsler—Binet tests because it 15
too “factor pure’: 1t measures intelligence alone and screens out other
factors that con ach as motivation an

iribute to achievernent § d educd-
tion. The new tests are being groomed 10 replace the Raven as measures
of intelligence or £ If they are even Jess predictive of achievemenb they
will pose a choice: Are they less adequate measures of intelligence be”
cause of physiological processes of which people are ignorant,
they better measures of intelligence because intelligence has Jess calt

potency for achievernent than suspected hitherto?
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The theoretical problems su i

reat (. 196 : rrounding physiological m

B ety Gu;:)l,i Ithe e};ractlcal problems of their Edminise;:iirsl e
A —— io ectrodes o.nto children’s scalps and 'Ln'ect?;e
Blucose may provoke {l‘:url?er resistance. If IQ tests remain Jas thg
mainsurean measuies o' 1 telligence, no physiological research strat. .
e ge of the causes of 1Q gains. Somewhe oot
(here, environment ¥ iables of enormous potency are creati;e ‘o
e o e Sczl;:e; -gmt seem to have little more to do gwuﬁ
e that b one 1; erences caused by test sophisticatio "
seoms fiely that these » I.’;\rla les Qperate to some degree within en‘ .
ations 1 well 38 Detneet tgeneranops. If so, some children are getrt]’er_
e e T : e; of their intelligence compared to thi I:Jl.;g
e ; refore, the causal factors responsible arecwel.l

Looking for National Differences

The strate i
gy of analyzing differ
sense only if the dat ent rates of gain between nati
camples E)r’om T; data allow for true comparisons. On]nattll-lons Ijn.akes
They slone provi ; Netherlands, Israel, Norway, and Be{ . e military
vi i i i
the same period ‘zll‘ge;?bliegsamp]es (near saturation) frmi1 I;Trtquahﬁ;:
adults) taki ) —1982) for persons of th one o
Fi)gure ;g equivalent tests (derivatives of the Re Sar;le e (young
com aven ).
plus Britain. Brit:iire;ntlhe}:;pes of the rates of gain of those nay
adult data fo y belongs; I incl i paons
r the R ; uded it be P
all ages from 186;0 Z;en for the whole perioed from 1942 :“]59“911 )]e.lds
- the bottom half of 1]1, ]I;‘;mPKTEd the top half of the 1942 ¢ 2. Using
from 199 e 1992 curves, thus discardi urves with
2. 1 disc , thus discarding the to ;
scores were smpec?ct;d the top percentiles from 1992 bl:clzzmcmmf:S
Vious ceiling Effect-.o "ﬂtlhe one hand, they were depressed buse e
called, wh i on the other hand, th y an ob-
> (4] may ha 4 ey were the ones, 1 -
mparison yielded ;’egpl:l)ﬁted from taking the test uﬂSuPe;\:t v;ll!rze
ause all ages a ain of 27 IQ points betw et e
re e een 1942
presented for both years, this is a bett::r:it'mgz
imate

‘was Obtai.ned .
using birth
ANy rate, taki 8 irth dates to proj
rate, taking Figure 3 as a whgle ject back to the 19th century.

perhaps someone can find
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se five pations in terms of rates of gain,
present in some nations but ab-
ssingly similar, the rates of
per decade for Britain o a

significant differences among the:
that is, differences that suggest causes
sent in others. To me, the slopes are depre
from a low of 5.40 points
ints for Belgium.

to pool the

gain range only
high of 7.78 po

Therefore, | decided
collectively showed different raies of gain ove
decade to another. T hoped that significant di

data to see if the five nations
¢ time, that 15, from one
ferences would emerge
19521962 and 1962 -1972, that would signal
As described at the bottem of Figure

ly show a uniform rate transcending
g effect. Figure 4 shows that

for example, betweern
causal factors waxing of waning.
4, the British data, which necessari

decades, were not allowed to bhave a jevelin
the pooled rates of gain came astonishingly close 103 conslant rise over

the whole 30 years. With no variation in the rates of gain it was of
¢ impossible to Jook for a correlation with some variation in pos-
attern is unsettling: It is as if some unseen

d at an unvarying rate between 1952 and
with individual pations scattering

cours
sible causal factors. The p

hand propelled scores upwar
1982, a rate of 61Q points per decade,
randomly around that value.
Trying to Rerun History
the factors causing [Q gains, appear t0 have been
| revolution. One cannot get into 2 time ma-
chine, go back and test one’s ancestors, and watch them evolve as they
enter the modern world. However, & nation like India shows great di-

versity from on¢ locale to another, Dy untouched by the

some virtual

industrial revolution, some strongly influenced, and others intermedi-
ate. One might target mulation of the histor¥
of the last 100 years. A repor

10 areas so as to create a si
1995 put the mear 1Q
of Indian schoolchildren at 125 (

t published in June

“Children Working,” 1995 P 34)-
Clearly, 1Q gains are occurring n India: A mean of 125 can only be 2
product of scoring conternporary children against the performaﬂﬂe ¢
lower sCOTINg children tested some years before. Ten testing 1€
er’s score map of the targeted areas, and these areas o

ms c0
provide a Rav
be studied to see what causal factors kick in going from ! highe*

1Q gains, of better,
triggered by the industria

ower to
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IQ areas. No one

. ) would fund such j

might be att a project as a stand- .

Jigati attached to a larger project studying the i alone, but it
ization on Indian SOCiEtY, g € mpact of industri-

Looki
ooking for Age-Specific Differences

If IQ gains over time are age specifi
11Q gains ov € are age specific and show their greates i
I, fj; :}tu:h :zlght indicate either that t.hez‘;causalt ?::tgori'lsu;de
A thatalge or .thal people are more receptive to thexrli
o o Q gains were greatest for children under 10
That would sugees! fo (;rs like better parenting, more preschooli .
et 10 gai,n e actor.s Thorndike proposed when he mi tmlf,
e s were evident mainly among young childr S aO_
o ot s l?ams escalated dramatically at 20, 30, or 40env .
e oot o hggest that over the last few generations, s Ye'ars
enhance the on-the-spot prob]emusolvin,g Z?ﬂcitt};mgl;
o

adults. Perhaps something soci i
oy from . _ ietal stimulated people i i
ey o nfr;\g::sr e%zm:.ratlons ?f adults, or so&et}:lingu;h:;fs‘ij;ier'eni
i e e resp ive bto stimulation despite growing older gIma
o e foc Coursep:nsi .le for unusually large age-specific 'a?O-
Howeron 1 e s ,iu:]fy aut}1 the large gains evidenced for alli :ss
receptiiey s generaﬂzed, .e two trends—shifts over time in i ‘
overap, gains over time—would have some caui{gi
Figure 5 ill i
1950, suscepttlisg;:tc;s) thef point. Cohort 1, born in the earlier ye
| points por doae b a factor ‘escalating IQ at a constant rat)e arfOf
| welops an “immun,iwn grﬁy until the age of 20, at which point itod ;
;eceptivgg o factc.)r b:y ;:1 Zt,hborn in the later year of 1960, remah:
’ d(r)ai:fﬁb:utwelen e mhorts)eo::ﬁe (;f 29. Therefore, the measured
o ; 'I?, fomop to 19 s aye 31;»)01Ir;ts at ages 20 and under,
Mm he British Raven data are gta bizin, ey shon 10, s
o 1942 and 1995 of o o7 .ntahzmg: They show 1Q gains
; Brl;lh‘t.shfor ages 35 -6, Befoze 2 points for ages 18--32 but almost
imssa Raven data o ) “t: gets too e)fcited, remember that
ye. part. Therefore e~ f0 cr'oss-sectlons of all ages tested
of gain over time and age-specific

57







o

e e T T

S B S W L B

1950

o
o0
o
=
o
=
i)
B ]

i

.

]

i

i
<
el
o
=

JAMES R. FLYNN

e

1Q gap
20 year olds
P
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Cohort 1 (bom 1950)
Cohart 2 (born 1260)

~r

L

40
30

20 25 30 35
10 20

15
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AgeC1 0
AgeC2

25

15

therefore, after that

" to a factor causing 1Q gains;

Cohott 1 developed an “immunity

show a widening 1Q gap-

Two hypothetical cohorts: At age 20

age, cohort comparisons

1Q GAINS OVER TIME

peak performance are hopelessly confounded in a way that only genuine
longitudinal studies can cure.

Figure 5 can help to correct a common misconception. It shows
that uniform presence of a causal factor at all ages produces an IQ gap
fully intact in early childhood. In other words, one must not overesti-
mate the importance of a pattern in which IQ gains do not escalate as
people age (see chapter 8, this volume). Such a pattern means that the
causal factors are undeniably present in early childhood but not nec-
essarily that they impact exclusively or evenly mainly there. This is
apparent when one considers the fate of many intervention programs.

Factors that boost IQ are applied in early childhood and create an IQQ
gap between experimental participants and contrals, but then the gap
disappears as the children mature because no factors are applied after
early childhood. Of course, the “IQ gains over time” boosting factor
might be different; that is, it might create an 1Q gain in early childhood
that persists, even though the factor itself disappears and is succeeded
by no later factor. However, one would know that the “IQ gains over
time” boosting factor was of this special sort only after identifying it.
With two possible causal explanations of an 1Q gap beginning in early
childhood and persisting until old age, either an early-childhood factor
with permanent effects or factor(s) operating throughout life, the 1Q
gap itself cannot choose between them. All that such an 1Q gap can tell

scholars is that a causal explanation that omits factors operating in early
childhood is unlikely to be true.

Back to Packaging Effects

_It may appear that my purpose has been to reduce the package of
cognitive trends to be explained to ome, that is, nothing but IQ gains
0.ver time. In fact, I hope to expand the package, but 1 believe this must
be done carefully and evidentially, without preconceptions based on the
'mgﬂitiYe skills that normally accompany 1Q.
-~ I remain convinced that neither giftedness (the capacity to learn
1;_!,30.1'e quickly and make creative leaps) nor understanding-baseball in-
felligence (the capacity to absorb the usual rules of social behavior) has
¢ased significantly. But even I believe that enhanced problem solving
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in the test room must signal some kindred gain in problem solving in
the real world, however subtle. Identifying these two effects and com-
paring them could provide a priceless guide from effect to cause. Let
me use a sports analogy. Assume that juggling skills have dramatically
escalated over time, and this takes everyone by surprise because no one
has been training people to be jugglers. At first, people find no carryover
to a socially significant sport, so we are baffled. Then they find that
although people seem no better at football, or baseball, or basketball,
they are better at the minor sport of archery. The link between juggling
skills and archery skills and lack of link to other sports would identify
the effect to be explained: Perhaps because of its highly repetitive tech-
nique, better juggling does not involve improved reflexes or hand—eye
coordination, much less greater speed or strength; all it really involves
is (like archery) a steadier hand, better concentration, lower distracti-
bility, and more patience. So one looks for plausible causes of the latter
traits rather than the former.
Fortunately, thanks to the work of Carpenter, Just, and Shell (1990),
it is now known what cognitive skills improve performance on the Raven,
namely, mastering five rules that collectively determine the element needed
to complete the matrix pattern. The five Tules are (a) The same value
occurs across a row but alters down a column; (b) there is a quantitative
pattern between adjacent entries, for example, the number of black squares
in each entry increases across a row from one to two to three; (c) a figure
from one colurmn added to (or subtracted from) another produces a third;
(d) three values from something like a figure type arc distributed across
a row, for example, diamond, squarc, and triangle run across rows ac
cording to 2 distributive rule; and (e) two values are distributed across 2
row, but the third value is null. The problem is how to link this test-room
mastery 10 real-world cognitive tasks. The U.S. military has attempted to
correlate mental test ScoTes with job performance on tasks that include
Jand navigation, use of a night-vision device, and so forth, some of which
look cognitively demanding (Wigdor & Green, 1991). Perhaps they would
be willing to study personmel, separated by 10, 15, ot 20 years of age, and
determine whether the profile of performance on such tasks varies from

one cohort to another.

1Q GAINS OVER TIME

Rav;'lhesrlfi ﬁz na(; gua;a;ltee one WOI'].l.d perceive links between enhanced
paven sidlls and e f-mced cog-mtlvely demanding job-performance
e On: Q1 g:;ms as an isolated phenomenon are a dead end.
oo lon s or t.15 .oc ed in the test room, the failure of explanations
o phis ication and the Brand hypothesis will leave one baffled

y instincts tell me that a better understanding of th ils
plus discovery of associated real-world skills will rgd e s
of effects needed to identify probable causes produce the paciase

CONCLUSION

Massw&i IQ gains began in the late 19th century, possibl \
mc:.l:mt;;a] drevcl))luticm, and have affected 20 natijons all );oars ve;}ro)r,nasdﬂz
exist. No doubt, different nations have enjoyed diﬂ,'erent rates of a"
E;: dt:u;; ?;2 ctlz: d(l)] not p‘rovide an estimate of the differences. Diffeg:ellll]t’
ind inteuigencz th\:rv (;fif]:e‘r;; rates ofhgain: Culture-reduced tests of
' as much as 20 polnts per generati
Sn(i e);ez;ls;;vpi(r)fc;ré?zzcz tets;tsl shov_; 10-20 points; and verial tgest:sesr:::':"loeIf
. r below. Tests closest to the cont
::)l.:i:t‘ls:b')e:}tls, such as arithm'etic reasoning, general infzrrl;l(;fi:):ll:l:zt
ey a:y;u Izwl :lloldesGt (-)r nil gains. More often than not, gains are
etk ; tsh ains n-]ay be age specific, but this has not yet
- 'ey certainly _persmt into adulthood. The fact that
oo il pChil ;h mdyoung children means that causal factors are
o young ool czen . ood but not necessarily that they are more potent
o oren anbamong older children or adults,
world o Skilj;;)t eeg accom.panied by an escalation of the real-
erations o Sl :lsua y associated with 1Q. Going from past gen-
et o I}])mmr;l » one does not see an evolution from widespread
take your chaier Therec}', or from normalcy to widespread giftedness,
those that ot explaizrtle,ocautsal explanfftlons were divided into first,
(et ro0m and sec m %hams'as a'n isolated phenomenon in the
cognitive sils o weu? oy at 'unphed an esc?lation of real-world
¢ first kind of explanation included test so-

. ] L -
I thathn and - 1 T
a.ltered test. takmg st ategies, a]’ld these were evi( en
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gally weak. The second kind included nutrition, SES, urbanization,
eradication of childhood diseases, historical trauma such as the Great
Depression and World War 2, upgrading of the preschool home envi-
ronment, educational TV, and education in general. Tt was acknowl-
edged that these variables must have had some impact in the first half
of the 20th century- However, since 1950, massive 1Q gains have oc-
curred in nations where only higher SES, urbanization, and enhanced
d to persist as significant factors. Since 1950, higher
plus other rends with which they are con-

founded, probably account for only 3 of 6 points. Education appears
to have been a potent factor in some countries but feeble in others.

Finding physiological correlates of 1Q cannot substitute for better
causal hypotheses. Comparative analysis is inhibited by the lack of well-
evidenced national or age differences in rates of gain. The best way
forward is through an analysis of what cognitive skills enhance perfor-
mance in the test room and an auempt to identify sinilar real-world
skills. The hstory of science aces in which causal

shows many insta
clarification of the packagé of effects to be explained.

education seeme
SES and urbanization,

explanation awaits
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