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Recent data from 12 pairs of tests representing eight standardization samples show
that American IQ gains have occurred at a rate of 0.308 points per year from 1972 to
2002. Linked with earlier IQ gains, Americans have gained about 22 points over the
70 years between 1932 and 2002. Comparing the new WISC-IV (2002) and the old
WISC-III (1989) shows a difference of only 2.5 points. However, they have only five
subtests in common when full scale 1Q is calculated. If one simulates a comparison of
the WISC-III and WISC-IV standardization samples on the 10 subtests of the
WISC-III, IQ gains over the intervening 12.75 years were no less than 3.83 points,
yielding a minimum estimate of 0.300 points per year. Finally, WISC subtest trends
taken in conjunction with “the Nation’s Report Card” (NAEP test trends) provide a
fascinating picture of the evolution of cognitive skills in America over the last two
generations.
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IQ trends over time are the product of factors that fluctuate over time and therefore
must be estimated anew whenever fresh data become available. We are not sure of
the exact causes, but putative causes for the post-1932 era, at least in developed na-
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tions, include urbanization, ratio of adults to children in the home, more liberal
parenting styles, emphasis on lateral thinking in schools, more leisure time spent
on cognitively demanding pursuits, and so forth. It is intriguing that IQ gains seem
to have stalled in Scandinavian nations who may have entered this phase earliest
and may now be reaching a saturation point. Schneider (2006) gives an excellent
summary of these trends. After all, eventually the rural population is virtually
eliminated, the number of children in the typical family is unlikely to go below 1.5,
more solo-parent homes can actually worsen the ratio of adults to children, and
people must approach a point at which they want leisure to be relaxing rather than
challenging.

Scandinavian conditions are far from those in developing nations and these may
be just beginning the massive IQ gains the developed world has enjoyed during the
20th century, witness Kenya (Daley, Whaley, Sigman, Espinosa, & Neumann,
2003). America may or may not soon follow suit; for one thing, it has large minor-
ity populations who are gaining at an unusually high rate (Dickens & Flynn, 2006).

Fortunately, the recent standardizations of the Stanford-Binet 5 and WISC-IV
give us a snapshot of trends from 1932 virtually up to the present day on Wechs-
ler-Binet tests.

METHODS

As to methodology, standardization samples attempt to norm IQ tests on a repre-
sentative sample of Americans. Someone who equals the average performance of
the sample against which he or she is scored gets an 1Q of 100. If IQ gains over
time have occurred, as we go back into the past, the performance of representative
samples deteriorates and the average performance is easier to beat. Therefore, if
we give the same subjects the WISC (normed in 1947 to1948) and the WISC-R
(normed in 1972), they may be dead average on the latter (and get an IQ of 100) but
score 8 points better on the former (get an IQ of 108). All of the comparisons de-
scribed herein follow this methodology: using groups of subjects who take two
tests to determine whether 1Q norms weaken as we go back into the past.

An example may help. Standards in the high jump have been rising over time.
Therefore, someone who only matches the average performance of competitive
high jumpers today would have qualified for the Olympics measured against the
much lower standards of 50 years ago. The high jump has of course been unaltered
over time, while some IQ tests have been revised to replace obsolete items. How-
ever, gains over time are similar on both tests that have been revised and those
whose items have been unchanged (Flynn, 1987). Moreover, obsolete items would
actually mean an underestimate of the rate of IQ gains. It is contemporary children
who take both an up-to-date test and an older test with obsolete items. If those
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items lower their performance, their scores on an earlier test will be deflated and
rise above their scores on a later test less than they should.

Estimates for the period from 1932 to 1972 were based on a huge data-set of 73
studies covering almost 7,500 subjects as detailed in Flynn (1984b). A literature of
26 studies covering 2,266 subjects is available for one pair of tests that cover the
period 1972 to 1989, namely, the WISC-R and WISC-III (Flynn, 1998b). But most
recent studies consist of groups of 100 to 250 subjects selected by publishers to be
typical (in terms of their distribution over the IQ curve) and therefore used to com-
pare two tests normed some years apart. IQ test comparisons by independent
scholars have gone out of fashion. The only antidote is to do what has been done
here: to use a matrix of 12 comparisons of pairs of tests and average the results to
cancel out anomalies resulting from the small number used in any given
comparison.

The fact that these comparisons have been done by the publishers is a plus.
Rodgers (1998) emphasized that estimates should be based on subjects from all IQ
levels to see if they show roughly equivalent gains. The Psychological Corporation
has accompanied its comparisons with tables that show that IQ gains have been
roughly similar at all IQ levels, although shifting scoring conventions have caused
problems at very low IQ levels. Flynn (2006b; in press, Table 4) summarizes this
data. As for the magnitude of gains, the studies done by the Psychological Corpo-
ration have an excellent track record. Their comparison of the WISC-R and
WISC-III used a sample of 206 subjects. These gave an estimate of 5.30 points for
Full Scale IQ, 2.40 points for Verbal 1Q, and 7.40 points for performance 1Q. Al-
most a decade later, Zimmerman and Woo-Sam (1997) collected results from 26
studies involving 2266 subjects. Flynn (1998b) analyzed these with regard to a bal-
anced representation of the whole 1Q curve and this put Full Scale I1Q at 5.12, Ver-
bal IQ at 3.53, and Performance IQ at 5.91.

Our estimates for the WISC-III and WISC-IV are based on Psychological Cor-
poration data from 244 subjects. We suspect it will take more than a decade for rea-
sonable literature to accumulate and add confirmation. If it does accumulate, at
least we will have good numbers for the WISC tests that span the whole period
from 1948 to 2002. We wish to give advance warning that the literature will lose
much of its value if comparisons by subtests are not given. Full Scale IQ would do
for the practical purpose of comparing and evaluating the 1Q scores of children
who happen to take both tests. But for confirming our estimates of IQ gains be-
tween the WISC-III and the WISC-IV, for reasons to be given, studies would have
to focus on the five subtests the two tests have in common.

Our matrix of 12 comparisons of pairs of tests that cover the 1972 to 2002 era is
important beyond helping to make up the numbers. The major methodological
problem that has emerged in recent years is the realization that it is much more dif-
ficult to get standardization samples that are representative of adults than it is to get
good samples of schoolchildren. With schoolchildren, as long as you locate a good
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sample of schools and test everyone, you are home-free. Adults are not gathered
together in one institution and can be located only if you visit all of their
workplaces or homes. It is likely that adult sample data can vary within a few
points depending on the rigor of the sampling techniques involved.

Fortunately, the 12 comparisons presented herein include five combinations in
which adult tests are compared to schoolchildren tests. There are also seven com-
binations in which a given adult test is the earlier test in one pair and the later test in
another pair. Assume that an adult sample was substandard by say 2 IQ points. It
would then inflate IQ scores whenever it was the earlier test; and this would lead to
an overestimate of gains. But it would also inflate scores wherever it was the later
test; and this would lead to an underestimate of IQ gains. So averaging the two
comparisons would cancel out the bias. See Flynn (2006b) for a detailed
discussion.

IQ GAINS FROM 1932 TO 2002

As for the history of measuring the IQ gains of American children on Wechs-
ler-Binet tests, Flynn (1984b) chose the initial date of 1932 because the Stan-
ford-Binet sample of that year was the first that could claim to be reasonably reli-
able. At that time, there was adequate data only through 1972. Flynn (1998b)
calculated trends from 1972 to 1995, but he did so based on only three compari-
sons of pairs of standardization samples. Fortunately, the 12 comparisons now
available are based on eight Wechsler-Binet standardization samples, all of which
were selected between 1972 and 2002 (2001.75 to be precise) and all tested at least
6 years apart. For the first time, we can trace IQ trends in America all of the way
from 1932 to 2002.

Table 1 gives the full names of the 12 tests whose standardization samples have
been compared. The dates therein refer to the date the samples were tested rather
than the date of publication. It provides a corrective to Flynn’s analysis (1998b). At
that time, he speculated that the historic rate of gain of just over 0.300 IQ points per
year might have slowed, circa 1972, to about 0.250 points per year but advised pa-
tience until a wider array of data was available. Table 1 shows that the historic rate
has not slowed. The 12 post-1972 comparisons now available yield an average rate
of gain somewhere between 0.305 and 0.311 1Q points per year, depending on
where one puts gains from the WISC-III to the WISC-IV. The reasons for a range
of estimates for that pair of tests will be discussed in the next section.

Table 1 suggests 0.308 IQ points per year, the midpoint of the two averages, as a
best estimate of the rate of gain between 1972 and 2002. This overlaps with the ear-
lier period between 1932 and 1978 that showed a rate of 0.311 points per year
(Flynn, 1987, Table 7). American IQ gains have been remarkably stable over seven
decades. Between 1932 and 2002, the total gain comes to almost 22 IQ points.
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TABLE 1
America From 1972 to 2002: Twelve Estimates of the Rate of IQ Gain
Period

Tests Compared Gains (Yrs) Rate

(1) WISC-R (1972) & WAIS-R (1978) +0.90 6 +0.150

(2) SB-LM (1972) & SB-4 (1985) +2.16 13 +0.166

(3) WISC-R (1972) & SB-4 (1985) +2.95 13 +0.227

(4) WISC-R (1972) & WISC-III (1989) +5.30 17 +0.312

(5) WAIS-R (1978) & SB-4 (1985) +3.42 7 +0.489

(6) WAIS-R (1978) & WAIS-III(1995) +2.90 17 +0.171

(7) SB-4 (1885) & SB-5 (2001) +2.77 16 +0.173

(8) WISC-III (1989) & WAIS-III (1995) -0.70 6 -0.117

(9) WISC-III (1989) & WISC-IV (2001.75) +3.83/4.63 12.75 +0.300/0.363
(10) WISC-III (1989) & SB-5 (2001) +5.00 12 +0.417
(11) WAIS-III (1995) & SB-5 (2001) +5.50 6 +0.917
(12) WAIS-III (1995) & WISC-IV (2001.75) +3.10 6.75 +0.459
Average of 12 comparisons: 0.305/0.311

Test names and sources:
(1) WISC-R & WAIS-R. Wechsler (1981), Table 18
(2) SB-LM & SB-4. Thorndike, Hagen, & Sattler (1986), Table 6.6
(3) WISC-R & SB-4. Thorndike et al. (1986), Table 6.7
(4) WISC-R & WISC-IIIL. Flynn (1998b), Table 1
(5) WAIS-R & SB-4. Thorndike et al. (1986), Table 6.9
(6) WAIS-R & WAIS-III. Wechsler (1997), Table 4.1
(7) SB-4 & SB-5. Roid (2003), Table 4.1
(8) WISC-III & WAIS-III. Wechsler (1997), Table 4.3
(9) WISC-III & WISC-IV. Sources to be detailed below

(10) WISC-III & SB-5. Roid (2003), Table 4.6

(11) WAIS-IIT & SB-5. Roid (2003), Table 4.7

(12) WAIS-III & WISC-1V. Wechsler (2003), Table 5.12

Notes. Until the SB-5, the Stanford-Binet had an SD of 16; all of the above estimates were based
on converting its scores using an SD of 15 to provide a common metric.
This table is adapted (with permission) from Table 1 of Flynn (2006b).

WISC GAINS FROM 1948 TO 2002

American gains on the WISC are of interest because they illuminate what is hap-
pening in American schools. However, before making good on that assertion, we
must discuss gains from the WISC-III (1989) to the WISC-IV (2002). The dates in
brackets refer to the years in which the standardization samples used to norm the
tests were actually tested, a practice we will follow throughout. This pair of tests
poses special problems because of altered content.

A huge array of international data show that the rate of IQ gains over time varies
with the kind of test (Flynn, 1987). Raven’s Progressive Matrices and the Wechsler
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Similarities subtest have shown the largest gains (0.5 points per year or more) and
WISC full scale IQ intermediate gains (about 0.3 points per year in the U.S.). The
new WISC-IV is so different from its predecessors that it constitutes a new kind of
test—a kind that may well show a lesser rate of gain. There is no harm in this: The
purposes of the Psychological Corporation hardly include the goal of maximizing
1Q gains over time.

However, we must not confuse a diminished rate of gain caused by a new test
with one caused by a change in the real world, that is, a change in how much certain
cognitive skills are being enhanced over time. The way to disentangle these two
causes is to compare: (1) the score difference between the altered WISC-IV and
the WISC-III with (2) the score difference between a (simulated) unaltered version
of the WISC-1V and the WISC-III.

Of the 10 subtests used to calculate WISC-III full scale IQ only five are used to
calculate WISC-IV IQ. Fortunately, the Psychological Corporation used its most
recent standardization sample to establish current norms for not only those five but
also three more WISC-III subtests—tests that were mainstream for the WISC-III
but are only supplementary options for the WISC-IV. They also gave a sample of
244 children all eight subtests and compared their scores against the older
WISC-III norms and the current norms. This means we can estimate performance
trends on all of the old WISC-III subtests except Object Assembly and Picture Ar-
rangement, an estimate to cover the period between 1989 (WISC III sample tested)
and 2001.75 (WISC-IV sample tested). Moreover, based on the position of those
two subtests in the hierarchy of subtest gains in the past, we can give good esti-
mates of what would have happened had they been retained.

Table 2 assigns the WISC-IV standardization the date of 2001.75. The testing
was done over the 16 months from September 2001 to December 2002 with a mid-
point of April 22, 2002. The latest gains (1989 to 2001.75) are put at somewhere
between 0.300 points per year and 0.363 points, the bounds being set by how one
estimated values for the two missing subtests.

The estimated gains for Object Assembly and Picture Arrangement were calcu-
lated by two methods. First, it was assumed that those two subtests would have
made up the same proportion of the total gain in the WISC-III to WISC-IV period
as they did in the WISC-R to WISC-III period:

WISC-R to WISC-III period: 1.2 + 1.9 = 3.1; 3.1 divided by 7.9 = 39%
WISC-III to WISC-IV period: [0.93] + [1.47] = 2.4; 2.4 divided by 6.1 = 39%.
The bracketed values represent the estimates for Object Assembly and Picture
Arrangement. Second, it might be argued that those two subtests made abnormally

high gains in the WISC-R to WISC-III period and that a more modest estimate
would be judicious. Therefore, it was assumed that their gains in the WISC-III to



(panunuos)
€8°9C (Y 6L €911 qJANS
£€9°6C 19 6L €911 ANS
G8°¢C LLY L0 €1 LL'T sonLe[IuIS
[os12] [oc ¥l [Ly1] 6'1 €60 JuowOSURLIE 9INIOL]
0081 09°¢ L0 L0 0T'c Surpo)
[seLtl [Ly €l [€6°0] Tl 12 Alquasse 199[q0
06°S1 8I'¢ 01 60 8T'1 u31sap yoorg
0L 1T veT L0 60 vL0 uono[dwos a1norg
0011 0T 0 90 01 uorsuayaidwo)
or'y 880 10 0 8¢0 Are[nqeoop
0€cC 90 [ €0 9¢0 NIy
SI'e &0 €0 €0 €0 uoneULIOJU]
(sr=as) (e=as) (e=as) (€=as) (€=as)
SUX CTHS Uy SIX CTHS UIvH SUX €£°C1 uIvH SUL L] uIvD SUL §pC UIH
SL100T=S'Lr6l SL100T=S'Lr6l SL 1006861 68-CL61 L=S'Lr6l

AI-DSIM 01 DSIM

AI-DSIM 01 DSIM

AIFDSIM 01 [IT-DSIM

HI-DSIM 01 §-DSIM

A-DSIM 01 DSIM

200g 01 8¥761 ‘sulen DI 9[eds |In4 pue 1s8igns OSIM

¢ 31aviL

215



"IOUJOUE 0] BID QUO WOIJ (SMOYS 9[qe) Y} Sk) UOTIRLIBA JOUTW SWOS M ‘Teak 1od sjurod g1¢°() Jo k1 oSeraae ue soald (sjurod

€7 L1) 3urod-pru oy) Sunye], ‘sIedk ¢z '+6 Jo porrad ajoym 2y 1940 syutod O] £9°£] PUB £8°9 U2am1q 2I2YMAWOs Jo ured )] [e103 © 193 noA ‘107 ueyd
700C 03 13S0[9 ‘AT-DSIAA 2Y) JO awn ay) A "sane[nuund axe £ay) Aes 03 st yorym Qrduwres HSTAA 2y 1surede paje[nofed osfe a1e sured juanbasqns ayy, °J

(11€°0 = S'+2 Aq pap1aIp €9°7) 1eak 1ad sjutod [[¢ () sem ured Jo el ay) ‘sieak ¢ sem sojdures om) asoy) uaamiaq porrad ay) oourg

15}

‘siutod O €9°L SeM Y-DSIM 0 DSIM WOy uted OF oy snyy, 'p
'€9°L01 Jo OI Ue YiIm ¢9° 1] sjenba 9[qe) Jey ], "2INSeaw UOWWOod € Jsurese paroos
9q pino sofdures [[e 18y} 0S Uasoyd sem d[qe) [[[-DSIM YL *21098 O] 9[8IS [[N] B OIUI WNS SIY) JIOAUOD 0} Pasn sem 9[qe) uoisiaauod ojerrdordde oyy, o

"€9TTT +€9°TT + 00T :001 03 PAPPE PuE paurns a1am (726 1) Adwes JY-ISTM U £q sure3 1saiqns Y, q

‘001 18 19s sem (84—L161) [dwes DSTA AU JO JoquIaw AFRIOAR Y], "B
PIALIDP 2I9M J[qR) ) JO WON0q Y} 18 SO (LIS [[NJ Y MO 01 S

‘uwn[od Jse[ 2y} ut sured O] 2y} 193 01 Quop sem se ‘G £q sures saiqns
Adnnursnf Q1 01 119AU0 O, "G 1813s S YIM PI[LIS 2B YOIYMm $2109s Q)] 01 pasoddo se ‘¢ ST S Y3 YdIym Ul 9[BIS B UO S)$A)QNS 2109 0] ATBWOISNI S1I] “|

*(3x93 298) yroq 10§ (08°0 8 Ind Yd pue VO 10§ San[eA Y
*(JX9) 935) PaJAYORIq ASOY} I8 Y PUB YO I0J SAN[BA YIIA,

"SJON
(89

919RL ‘T661) ISUIM H(8° SIQRL ‘€00T) JAISU29M (T AIQRL ‘000T) UUAT] :$99I0S "SIYSTQNJ PIMY :uotssTuuiad giim pasn £(29007) UUAL woxy pardepy

OIYLY 70 $6°0 (2T00T-6861) (9A®) yoreag [oquikg + Surpo)
01001 LO0 0z0 :(c00T—2L61) uedg N3Iq
0168°¢T 651 LLY (T00T-8+61) SonLE[IIS
$1891qNS PaJIA[AS UO SPUAI],
S = Qs suwn S u1 suwo € = s suwn
00€°0 €8°¢ €8°911 €8Tl AAI-DSIM
£9€°0 €9t €9LIT €9°6Tl PAT-DSIM
0 L¥'S 00°€IT €561l MI-DSIM
11€°0 €9°L €9°L01 €9°111 A-DSIM
— — 00°00T 007001 DSIM
ADIL/IIDY uino) Ol1 2128 1mg swng 1s21gng

(penupuo)) g 31avL

216



AMERICAN IQ GAINS FROM 1932 TO 2002 217

WISC-IV period would have been the average gain of the three subtests that “sur-
round” them in the subtest gains hierarchy, namely, Block Design, Coding, and
Similarities. These three subtests had an average gain of 0.8 (1.0 + 0.7 + 0.7 =2.4;
2.4 divided by 3 = 0.8). So the lesser value of 0.8 was assigned to both Object As-
sembly and Picture Arrangement.

Table 2 also records WISC gains all of the way from 1947-1948 (1947.5) to
2001.75. These virtually match both the historic rate of gain on Wechsler-Binet
that has held since 1932 and the post-1972 estimate based on the Wechsler-Binet
tests compared in Table 1. The latter indicated a consistent rate of 0.308 IQ points
per year from 1972 to 2002. Taking the midpoint of the most recent estimates, the
WISC gives a gain of 0.318 points for the period between 1948 and 2002 with little
variation. As to how full scale IQ gains were derived from the scaled score gains on
the various subtests, see Table 2. Essentially, the sums of the gains on the 10
subtests were converted using the appropriate table from the WISC-III to provide a
common metric.

SIMILARITIES AND DIGIT SPAN

The subtest differences in Table 2 are illuminating. Looking at the whole period
from 1948 to 2002, Similarities comes out on top (as usual) with a gain of 4.77
scaled score points. This gain amounts to 1.59 SDs and using 15 as SD, it equates
to almost 24 IQ points.

Similarities contains a few items such as ‘How are dawn and dusk alike?’ In re-
sponse, the children have to imagine alternatives and select the one that best cap-
tures an intrinsic similarity. The child’s mental processes would run something like
this: ““You get up in the morning and go to bed at night but that makes no sense be-
cause I often sleep past dawn and go to bed after dark. They are alike in that the sky
is half-lit and often very pretty but of course that is not always true. What they re-
ally have in common is that they are the beginning and end of both the day and the
night. The right answer must be that they separate day and night.”

On the other hand, most items are questions like “How are dogs and rabbits
alike?”” All of the WISC scoring manuals show that most points are given for an-
swers that are “abstract” rather than concrete. Classifying the world in terms of ab-
stract rather than operational categories signals the spread of the scientific ethos.
Saying that “dogs hunt rabbits” is a pre-scientific answer and gets no points. Say-
ing that they are both “mammals” get full marks. Finding it natural to see the world
through scientific spectacles is a prerequisite for success at Similarities. It is not
just that biological, chemical, and astronomical terms are preferred, it is a matter of
regarding the world as something to be classified rather than manipulated. So most
items do not set a problem of logical inference so much as a problem of classifica-
tion. They call for higher level abstract reasoning skills which emphasize scientific
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ways of thinking about the world. And these skills are molded by contemporary
formal education.

In other words, Similarities gains may be huge; indeed, today’s children are lit-
erally at the 94th percentile of their grandparents’ generation. But the skill gain is
not identical to that signaled by the huge gains on Raven’s Progressive Matrices
that are found in every advanced nation (Flynn, 1998a). The Raven’s gains are un-
ambiguously ones of on-the-spot problem-solving. However, both gains have a
prerequisite in common: problems must be taken seriously even though they have
no obvious practical pay-off. Note that the other subtests that show large gains re-
semble it in this regard: the child must rearrange blocks so that the view from
above duplicates a presented pattern, build an object out of its disassembled parts,
arrange pictures to tell a story.

The essence of the Similarities gains is this: thanks to formal education, chil-
dren have begun to view the world through the spectacles provided by science.
This means that they not only are more familiar with the vocabulary of science but
that they are also more likely to take seriously problems that are detached from ev-
eryday life. Therefore, the two trends that Similarities measures are reinforcing:
the scientific ethos favors abstract problem-solving, learning to attack such prob-
lems renders the scientific ethos more and more relevant.

Even though Similarities items and items on the Performance subtests have no
obvious practical pay-off, that does not mean that IQ gains have no practical effect.
Over time America has demanded more and more people who can play profes-
sional and managerial work roles. That means people with a university education
who can solve problems and make decisions without following a rulebook or tak-
ing orders from a superior. The dramatic expansion of the tertiary population
would have been impossible without students with some grasp of scientific taxon-
omy. Performance of professional work roles would be difficult without what
might be roughly labeled “innovative thinking.”

Until recently, Digit Span was not one of the 10 core subtests of the WISC
but what data exist in the literature that underpins Table 2 show almost no gain
from 1972 to 2002. This test measures not only rote memory but also working
memory, that is, our ability to manipulate what we call to mind. Perhaps society
has not improved this cognitive skill because we need no greater store of memo-
ries or ability to manipulate memories to deal with the world today than in the
past. On the other hand, two subtests that measure processing speed, Coding and
Symbol Search, made substantial gains (equivalent to 4.75 IQ points) in the brief
period from 1989 to 2002. Symbol search also became a core subtest only re-
cently and therefore, the supporting data is less extensive than in the case of
Coding. Perhaps the speeded-up tempo of events on the visual media that condi-
tion us today is having some effect on the speed with which we process
information.
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FACTOR INVARIANCE AND 1Q GAINS

Wicherts et al. (2004) have shown that IQ gains from one time to another are often
not factor-invariant. This means that when you analyze the gains on the various
WISC subtests, the relative magnitude of the gains do not match the relative factor
loadings of the subtests. For example, both Arithmetic and Similarities have very
high g-loadings, but gains on the latter are huge and gains on the former very small.
The implications have been discussed elsewhere and will soon receive book-length
treatment (Flynn, 2003; 2006a; in press). Here, we will merely summarize the cen-
tral point: factor analysis compares individuals in a static situation at a given time;
gains on the WISC subtests reflect dynamic trends over time which lay bare how
operational cognitive skills function in the real world. The real-word significance
of these trends is not diminished by their lack of factor invariance.

The inevitable sports analogy may help. If we factor analyzed performances on
the 10 events of the decathlon, a general factor or g would emerge and no doubt,
subordinate factors representing speed (the sprints), spring (jumping events), and
strength (throwing events). We would get a g(D) because at a given time and place,
performance on the 10 events would be intercorrelated, that is, someone who
tended to be superior on any one would tend to be above average on all. We would
also get various g-loadings for the 10 events, that is, superior performers would
tend to rise further above average on some of them than on the others. The 100 me-
ters would have a much higher g-loading than the 1500 meters, which involves an
endurance factor not very necessary in the other events.

Decathlon g might well have much utility in predicting performance differences
between athletes of the same age cohort. However, if we used it to predict progress
over time and forecast that trends on the 10 events would move in tandem, we
would go astray. That is because g(D) cannot discriminate between pairs of events
in terms of the extent to which they are functionally interrelated.

Let us assume that the 100 meters, the hurdles, and the high jump all had large
and similar g loadings as they almost certainly would. A sprinter needs upper body
strength as well as speed, a hurdler needs speed and spring, a high jumper needs
spring and timing. We have no doubt that a good athlete would best the average
athlete handily on all three at a given place and time. However, over time, social
priorities change. People become obsessed with the 100 meters as the most spec-
tacular spectator event (the world’s fastest human). Young people find success in
this event a secondary sex characteristic of great allure. Over 30 years, perfor-
mance escalates by a full SD in the 100 meters, by half an SD in the hurdles, and
not at all in the high jump.

We are mystified so we talk to some athletics coaches. They tell us that over the
years, everyone has become focused on the 100 meters and it is hard to get people
to take other events seriously. They point out that sprint speed may be highly corre-
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lated with high jump performance but past a certain point, it is actually counterpro-
ductive. If you hurl yourself at the bar at maximum speed, your forward momen-
tum cannot be converted into upward lift and you are likely to time your jump
badly. They are not surprised that increased sprint speed has made some contribu-
tion to the hurdles because speed between the hurdles is important. But it is only
half the story: you have to control your speed so that you take the same number of
steps between hurdles and always jump off the same foot.

In sum, the trends do not mimic the relative g loadings of the “subtests.” One
pair of events highly correlated (sprint and hurdles) shows a modest trend for both
to move in the same direction and another pair equally highly correlated (sprint
and high jump) shows trends greatly at variance. But there is a good reason for this
discrepancy: factor analysis cannot discriminate between operational skills that
develop independently over time. At the end of the 30 years, we do another factor
analysis of performance on the 10 events of the decathlon and lo and behold, g(D)
is still there. Although average performance has risen “eccentrically”” on various
events, the following is still true: superior performers still do better than average on
all 10 events and are about the same degree above average on various events as they
were 30 years before.

Factor analysis captures the static beautifully but not the dynamic. The central
point to grasp is this: the rise in 100 meter skills over time and the nil gain in high
jump skills over time are simply facts. That they are not factor-invariant cannot al-
ter those facts.

Similarly, even though the pattern of great progress plus little or no progress
on various WISC subtests does not mimic factor loadings, this does not affect
their real world significance. Factor analysis yields no factor called “looking at
the world through scientific spectacles” or “freeing logic and the hypothetical
from the concrete.” Yet these have great social significance. Whether or not we
develop larger everyday vocabularies and funds of information may be merely
“test-specific” but they affect virtually everything that makes us human. What a
pity that the pattern of subtests results do not get the blessing of factor analysis.
However, we must not let that impede our understanding of score gains over
time.

After all, Raven’s and Similarities have little functional in common with
subtests like Information and Vocabulary. The latter do not involve thinking on
your feet. You give mainly automatic responses: you either know that Rome is the
capital of Italy or you only know of Rome Georgia; you either know what “delecta-
ble” means or you do not. The latter do not involve freeing intelligence from the
world of everyday life but rather, the words we use in ordinary conversation and the
facts of the external world. The transition from reading to a visual culture and from
concrete to abstract could easily enhance our ability to classify and to solve certain
problems without being accompanied by any increase in general information and
language skills.
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“SCHOOL” SUBTESTS AND THE NAEP

We will supplement the above analysis by taking a more direct approach to estab-
lishing the real-world significance of gains on the various WISC subtests. I will at-
tempt to show that trends on certain WISC subtests illuminate academic achieve-
ment trends in America’s schools. The implication is that if trends are informative
about real-word cognitive skills, they must themselves be grounded in the real
world.

Table 2 traces trends on the three WISC subtests closest to core school subjects.
Between 1948 and 2002, Information, Arithmetic, and Vocabulary gained very
little. Let us compare their trends to those revealed by the Nation’s Report Card
from its inception until 2002, particularly trends on school-taught reading and
mathematics.

The Nation’s Report Card reports the performance of American students on
tests designed by the National Association of Educational Progress (NAEP). The
NAEP tests are administered to large representative samples of 4th, 8th, and 12th
graders. From 1971 to 2002, 4th and 8th graders made a reading gain equivalent to
3.90 1Q points (SD = 15, Campbell, Voelkl, & Donahue, 2000, pp. 104 & 110;
Grigg, Danne, Jin, & Campbell, 2003, p. 21). This puts them at the 60th percentile
of their parents’ generation. However, this happy result prepares us for disappoint-
ment. In the 12th grade, near high school graduation, the reading gain drops off to
almost nothing (Campbell, et al., 2000, pp. 104 & 110; Grigg, et al., 2003, p. 21).

The IQ data suggest an interesting possibility. The WISC subtests show that
from 1972 to 2002, schoolchildren made no gain in their store of general informa-
tion and only minimal vocabulary gains (Table 2). Therefore, while today’s chil-
dren learn to master preadult literature at a younger age, they are no better prepared
for reading more demanding adult literature. You cannot enjoy War and Peace if
you have to run to the dictionary or encyclopedia every other paragraph. So by the
time they leave secondary school, today’s schoolchildren are no better off than the
last generation. They open up an early lead but sometime after the age of 13 they
hit a ceiling. And while they mark time between 13 and 17, the last generation
catches up.

From 1973 to 2000, the Nation’s Report Card shows 4th and 8th graders making
mathematics gains equivalent to almost 7 IQ points. These put the young children
of today at the 68th percentile of their parents’ generation. But once again, the gain
falls off at the 12th grade, this time to literally nothing (Braswell et al., 2001, p. 24;
Campbell et al., 2000, pp. 54 & 60-61). And once again, a WISC subtest suggests
why.

The Arithmetic subtest and the NAEP mathematics tests present a composite
picture. An increasing percentage of young children have been mastering the com-
putational skills the Nation’s Report Card emphasizes at those ages. However,
WISC Arithmetic measures both computational skills and something extra. The
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questions are put verbally and often in a context that requires more than a
times-table-type answer. For example, take an item like: ‘If 4 toys cost 6 dollars,
how much do 7 cost?” Many subjects who can do straight paper calculations cannot
spontaneously see that you must first divide and then multiply. Others cannot do
mental arithmetic involving fractions. In other words, WISC Arithmetic tests for
the kind of mind that is likely to be able to reason mathematically.

My hypothesis is that during the period in which children mastered calculating
skills at an earlier age, they made no progress in acquiring mathematical reasoning
skills. Note the minimal gains registered on WISC Arithmetic (see Table 2: 1972 to
2002). Reasoning skills are essential for higher mathematics. Therefore, by the
12th grade, the failure to develop enhanced mathematical problem-solving strate-
gies begins to bite. American schoolchildren cannot do algebra and geometry any
better than the previous generation. Once again, although the previous generation
was slower to master computational skills, they were no worse off at graduation.

In matching WISC subtests with the Nation’s Report Card, we have assumed
that score gains on the WISC subtests are relatively uniform from ages 6 to 16.
Flynn (1984a) analyzed the literature on the WISC, WISC-R, and WALIS for ages 7
to 17, which cover the period from 1947 to 1972. Points gained rose slightly with
age, that is, from 8.05 at age 7 to 8.81 at age 17. Sadly, no one has been sufficiently
interested in subtests to accumulate a literature and no one has done a similar study
since. Table 1 provides data for a rough comparison for the 1972 to 2002 period.
The six comparisons that involve mainly schoolchildren of all ages give an average
rate of gain of 0.272 points per year (numbers 2, 3,4, 7,9, and 10). The five com-
parisons that isolate those aged 16—17 give 0.380 points per year (numbers 1, 5, 8,
11, & 12). We doubt that either the pre-1972 or post-1972 era show a substantial
escalation with age, and certainly recent data would have to be more robust and
age-specific to reach such a conclusion. However, we can say this: what data exist
show a pattern with age not in accord with the pattern of the Nation’s Report Card.
IQ gains have not declined as schoolchildren age.

EDUCATIONAL PROGRESS

The mixed record of skill trends among 12th graders does not mean that Ameri-
cans have made no educational progress. Those who went on to complete either a
BA or BS rose from about 13% in 1948, to 25% in 1972, and to about 33% in 2000
(Herrnstein & Murray, 1994; Neal, 2005). Presumably a university education
means something in terms of mathematical skills and breadth of reading. More-
over, primary and secondary schools have helped enhance skills that provide the
foundation on which universities build. Recall the huge gains on Raven’s and Sim-
ilarities that show that today’s schoolchildren take on-the-spot problem-solving
more seriously and are more comfortable with the vocabulary of science. These
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advances prepare schoolchildren to cope with university education and no doubt,
thanks to the schools, universities find it easier to strengthen these proclivities dur-
ing the 4 years that lead toward graduation.

Looking to the future, analysis of IQ trends is beginning to pay-off in terms of
reforming pedagogy. For example, primary schools have been teaching young
children matrices under the delusion that on-the-spot problem-solving skills and
arithmetic reasoning are functionally related. However, WISC subtest trends (Ta-
ble 2) show that augmentation of the first skill (as shown by Similarities) has no di-
rect effect on the second (as shown by Arithmetic). The relationship is actually
correlational.

It looks very like what we concluded about the relationship between the
100-meter sprint and the high jump. Highly correlated at any given time but a mini-
mal functional relationship in terms of the dynamics of actually performing in the
two areas. Perhaps the greatest value of analyzing IQ trends will turn out to be di-
agnostic. They dissect the bundle of intercorrelated cognitive skills we call g into
functionally autonomous components. The combination of IQ trends and achieve-
ment test trends is beginning to both write a history of the American mind and
guide us toward a better future.
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