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The late Sir Cyril Burt once re- 
marked of intelligence, "Of all our 
mental qualities, it is the most far- 
reaching; fortunately it can be mea- 
sured with accuracy and ease" (1, p. 
28). Although much progress has been 
made in the field of psychometrics 
since Burt's statement, his early con- 
fidence has hardly been justified with 
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ligence during the early stages of human 
development. In common with many 
others, Burt espoused the view that intel- 
ligence is a finite potential with which the 
individual is endowed at conception; 
the manifestations of this intelligence 
increase at a stable rate during the 
growth process, but intelligence is sub- 
ject neither to qualitative change nor 
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herited, or at least innate, not due to 
teaching or training; it is intellectual, 
not emotional or moral, and remains 
uninfluenced by industry or zeal" (1, 
p. 29). 

It is a sine qua non of this view 
that measures of intelligence have high 
predictive validity from one age to 
another. Such validity is singularly lack- 
ing in every scale used to assess intel- 
ligence during early infancy. For ex- 
ample, Bayley (2), employing an early 
version of her infant development 
scales, reported correlations between 
scores at 1, 2, and 3 months and scores 
at 18 to 36 months which ranged be- 
tween - .04 and .09. Recently, Bayley 
(3, p. 1174) has concluded, "The find- 
ings of these early studies of mental 
growth of infants have been repeated 
sufficiently often so that it is now well 
established that test scores earned in 
the first year or two have relatively 
little predictive validity." Stott and Ball 
(4) and Thomas (5), after extensive 
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Table 1. Mean and standard deviation (S.D.) 
of Mental Development Index scores. 

Age (ohAge Mean S.D. 
(months) 

3 101.64 14.9 
6 110.05 20.6 
9 109.45 13.3 

12 113.40 11.6 
18 113.63 17.8 
24 126.42 18.9 

reviews of a wide variety of infant in- 
telligence scales, arrived at essentially 
similar conclusions. 

Despite these acknowledged limita- 
tions, infant intelligence scales are 
widely used in clinical situations, in the 
belief that, although lacking in predic- 
tive validity, these scales are valuable 
in assessing the overall health and de- 
velopmental status of babies at the par- 
ticular time of testing, relative to other 
babies of the. same age. This use of 
infant intelligence scales is justified 
only if, in interpreting the resultant 
scores, the scores are regarded solely 
as measures of present performance 
and not as indices of future potential. 
What this performance may mean is 
questionable, since it is possible that 
"superior" performance may be indica- 
tive of poor performance later. For ex- 
ample, Bayley shows a correlation of 
-.30 between males' earlier test be- 
havior and their IQ (intelligence 
quotient) at ages 16 to 18 (6). Infant 
intelligence scales are invalid as mea- 
sures of future potential; the necessity 
for caution in this respect cannot be 
overstressed. 

Intelligence test scores are frequently 
used as a criterion in evaluating the 
efficiency of infant intervention, or en- 
richment, programs. Typically, a sam- 
ple of subjects from some specified 
population is exposed to a program of 
stimulation and interaction beyond the 
normal experience of that population. 
At various points in the program, in- 
telligence test scores are obtained and 
compared with the scores of a control 
sample. If the scores of the former are 
higher than those of the latter, the pro- 
gram is evaluated positively; if not, it 
is evaluated negatively. Two assump- 
tions underlie such procedures-one 
explicit, the other implicit. Explicitly, 
it is assumed that, while the limits of 

Dr. Lewis is senior research psychologist and 
director of the Infant Laboratory at the Center 
for Psychological Studies, Educational Testing 
Service, Princeton, New Jersey 08540. Dr. 
McGurk was a visiting research fellow at the In- 
fant Laboratory and is now a lecturer in psychol- 
ogy, University of Surrey, Surrey, England. 

15 DECEMBER 1972 

intellectual achievement may be geneti- 
cally determined, mental development 
is strongly influenced by environmental 
factors. This view enjoys considerable 
support, but it is not the focus of our 
interest here. Implicitly, it is assumed 
that infant intelligence is a general, 
unitary capacity and that mental devel- 
opment can be enhanced by enriching 
the infant's experience in a few specific 
areas. Similarly, it is assumed that in- 
fant intelligence scales can reflect any 
improvement in competence that results 
from a specific enrichment experience. 
Data collected in the course of our 
longitudinal study of infant affective 
and cognitive development during the 
first 24 months of life allow us to con- 
sider whether there is any justification 
for the implicit assumptions. 

Our study involved a sample of ap- 
proximately 20 infants who were tested 
at regular intervals during their first 24 
months (7). There were approximately 
equal numbers of males and females, 
and the sample was heterogeneous with 
respect to social class, although it was 
slightly skewed toward the upper-mid- 
dle classes. The mental scale of the 
Bayley Scales of Infant Development 
was administered at 3, 6, 9, 12, 18, and 
24 months, as was the object perma- 
nence scale from Escalona and Cor- 
man's (8) Scales of Sensori-motor 
Development. In addition, at 24 
months, infants were given language 
comprehension and production tasks. 
These tasks were based on items 
selected from the Peabody Picture 
Vocabulary Test. For the comprehen- 
sion task, standard Peabody instruc- 
tions were followed, although a re- 
stricted number of items was employed. 
For the production task, subjects were 
shown individual pictures adopted from 
the Peabody test and asked, "What is 
this called?" or "Can you tell me what 
this is?" Seventeen comprehension and 
17 production items were administered 
to each subject. 

Table 1 presents the mean (X) Bay- 
ley Mental Development Index (MDI) 
for each age, together with standard 
deviations (S.D.). It will be noted that 
at all ages the mean scores for the MDI 
are consistently higher than the mean 
scores for Bayley's standardization 
sample (X= 100; S.D. = 16). We be- 
lieve these differences to be a reflection 
of the relatively high socioeconomic 
composition of our sample. 

Table 2 presents mean scores and 
standard deviations for the object per- 
manence scale of Sensori-motor Devel- 
opment. The scale is constructed to 

Table 2. Mean and standard deviation (S.D.) 
for object permanence scale of Escalona and 
Corman Scales of Sensori-Motor Develop- 
ment. 

Age 
Age(m ) Mean S.D. (months) 

3 1.10 0.77 
6 5.10 1.65 
9 8.45 1.90 

12 11.80 2.31 
18 14.90 1.77 
24 15.95 1.39 

reflect the infant's acquisition of the 
concept of objects (9); such acquisi- 
tion is evidenced in our sample by the 
regular increase in mean score from 
one age to the next. Mean scores and 
standard deviations for the language 
production and comprehension tasks at 
the age of 24 months are X= 11.53, 
S.D. = 4.66 and X = 11.79, S.D. = 4.43, 
respectively. 

Intercorrelations among the MDI 
scores at different ages and among the 
scores on the object permanence scale 
at different ages are presented in Table 
3. As can be seen, of the 30 correla- 
tions shown, only four are significant 
beyond the P < .05 level. For the MDI 
scores, correlations between 3- and 9- 
month-olds and between 6- and 24- 
month-olds reached significance, al- 
though in each case the correlation 
(.45 and .54, respectively) is relatively 
low and accounts for less than 30 per- 
cent of the variance-relatively useless 
for predictive purposes. All other MDI 
correlations are low. Moreover, the 
data fail to reveal either simplex or 
other patterns of correlation; for ex- 
ample, MDI scores of 3-month-olds 
predict neither their scores at 6 months 
nor their scores at 24 months (indeed, 
in the latter instance, the correlation 
is negative). These findings apply 
across all ages tested (10). 

Correlations among scores on the ob- 
ject permanence scale are correspond- 
ingly low. Again, only two of them, 
between 3- and 12-month-olds and be- 
tween 3- and 18-month-olds, reach 
significance. Each of these correlations 
accounts for less than 25 percent of the 
variance. As with the MDI scores, 
there is no clear pattern of interrelation 
in the infant's performance on a sen- 
sorimotor function. To further stress 
the lack of interrelation, we would 
point out that other work (11) has in- 
dicated little or no interrelation over a 
variety of sensorimotor scales at any 
particular age. Thus, although for our 
sample there is an increase in the 
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Table 3. Interage correlations for the Mental Development Index (upper right) and the object 
permanence scale (lower left). 

Age Age (months) 
(mont1hs) 3- 6 9 12 18 24 

3 .20.45*1 .06 -.01 --.25 
6 -.10 .08 .34 .37 .54::* 
9 -.10 .00 .40 .13 .00 

12 .48* .16 .31 .29 .26 
18 .46* .07 --.13 .32 .36 
24 .05 .39 --.07 .08 .05 

* P <.05. 

mean score from one age to an- 
other, there is no indication that 
successful performance at the simpler 
level is predictive 'of an infant's ability 
to succeed on the more complex items 
when he is older. 

Correlations between MDI and ob- 
ject permanence at each age and be- 
tween language development at 24 
months and MDI and object perma- 
nence at each age are presented in 
Table 4. The results reveal an inter- 
esting pattern of development among 
the intercorrelations. First, the MDI 
scales are most closely related to the 
object permanence scales in the first 
6 months of infancy, while the MDI 
scales are most closely related to lan- 
guage at 18 and 24 months. This result 
makes good sense, since the early items 
from the MDI are more closely related 
to sensorimotor functions, while the 
later MDI items are more closely re- 
lated to language. Finally, there was no 
significant relation between the object 
permanence scale and language ability 
at the age of 24 months. In fact, there 
are some rather high negative correla- 
tions at 9 months. 

A number of general conclusions are 
justified on the basis of these data. 
Concerning the lack of predictive valid- 
ity in infant intelligence scales, there 
is little to add; as is the case with so 
many other longitudinal studies, our 
results indicate that there is no reliable 

Table 4. Correlations of the three measures of 
ment Index). 

relation between successive measures 
of infant intelligence during the first 
24 months of life. A similar picture 
emerges with respect to the measure of 
sensorimotor development-the object 
permanence scale-employed in our 
study. Although there was a regular 
increase in mean scores on this scale 
from one age to the next, and although 
the majority of subjects showed a 
steady rise in scores over the 24-month 
period (8), high scores at an early age 
were not predictive of high scores later. 

Only at the earlier ages was there 
any significant association between ob- 
ject permanence and MDI scores, and 
we attribute this to the fact that, for 
these ages, both scales measure sensori- 
motor abilities. After the age of 9 
months, none of the correlations be- 
tween the two scales was significant. 
There was no association between the 
early MDI scores and the scores on 
the language tests at 24 months; how- 
ever, there were significant correlations 
between the MDI scores at 18 and 24 
months and the language scores at 24 
months. There was no association what- 
ever between scores on the object per- 
manence scale and scores on the lan- 
guage tests. For 24-month-olds, of 
course, the Bayley test has a consid- 
erable verbal loading, whereas the ob- 
ject permanence scale has none. 

All in all, these findings cast serious 
doubt on the notion that the concept 

intellectual skills (MDI is the Mental Develop- 

Age (months) 

3 6 9 12 18 24 

Correlations of MDI with 
object permanence ' .24 .60* .16 .09 .23 .02 

Correlations of MDI with 
language at 24 months 

Comprehension -.19 .40 .10 .22 .42 .491 
Production -.24 .14 .04 .21 .57' .48t 

Correlations of object permanence 
with language at 24 months 

Comprehension .13 .39 -.28 .17 .38 .21 
Production .21 .26 -.34 -.23 -.15 .31 

*P <.01. P < .05. 
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of general intelligence is applicable to 
the period of infancy. We have found 
no evidence to support the view that 
intelligence is a capacity which unfolds 
-at a steady rate throughout the process 
of development and which increases 
only quantitatively from one age to the 
next. Rather, our data tend to support 
the view, advanced by Bayley (3), 
that at each stage of infant develop- 
ment intelligence comprises a set of 
relatively discrete abilities, or factors. 
During the early period of develop- 
ment, according to Bayley, these clus- 
ters of abilities are relatively age- or 
stage-specific; therefore there is no 
necessary continuity between intelli- 
gence as defined at one stage of devel- 
opment and as defined at another. Our 
data, as well as other information (11), 
indicate that, even with respect to 
sensorimotor functions, there is a lack 
of continuity. 

Our data also cast doubt on the no- 
tion that scores on infant intelligence 
scales can be generalized beyond the 
particular set of abilities, or factors, 
sampled by the items administered at 
the time of testing. Thus, an infant who 
showed dramatic gains in tasks involv- 
ing sensorimotor function would not 
necessarily manifest such gains on tasks 
involving verbal skills. 

The implications of these conclusions 
for evaluation of infant intervention 
programs seem clear. Simply stated, 
infant intelligence scales are unsuitable 
instruments for assessing the effects of 
specific intervention procedures. This is 
true primarily because infant intelli- 
gence is not a general, unitary trait, 
but is, rather, a composite of skills and 
abilities that are not necessarily co- 
variant. Such a view of intelligence is 
by no means new (12), but it is one 
that appears to require constant restat- 
ing in order to counteract a tendency 
to reify simple, single measures of in- 
fant intelligence. 

Frequently, evaluations of infant in- 
tervention programs have been con- 
fused because of a failure both to 
specify clearly the particular set of 
skills which the program seeks to em- 
phasize and to develop specific criteria 
for tests of those skills. Consider an 
intervention procedure that is primarily 
intended to influence sensorimotor in- 
telligence-for example, the develop- 
ment of object permanence. An appro- 
priate curriculum might involve training 
subjects in a variety of peek-a-boo and 
hide-and-seek tasks. It is clear from 
our data and from the arguments pre- 
sented above that a standard infant 
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intelligence scale would be the wrong 
instrument to use in assessing the effi- 

ciency of such a program and, fur- 
ther, that the use of such an instrument 
is likely to lead to erroneous conclu- 
sions about the program's efficiency. 
Even more serious is the possibility 
that, by using the wrong instrument of 
evaluation in a large number of pro- 
grams, one would erroneously conclude 
that intervention in general is ineffective 
in improving intellectual ability, thereby 
supporting the view that environment 
is ineffective in modifying intelligence. 
There are few who would suggest that 
schoolchildren should be administered 
a standard intelligence test after, say, 
a course in geography. Yet, such a pro- 
cedure would be analogous to using an 
intelligence test to measure the success 
of attempts to teach the object concept 
to infants. Clearly, the success of a 

geography course is best assessed by 
tests of geographical knowledge and 
understanding; by the same token, the 
sutcess of a program stressing sensori- 
motor skills is best assessed by specific 
tests of sensorimotor ability. In both 
cases, there may be some instances of 

improvement in intelligence test scores, 
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but such improvement has to be re- 

garded as fortuitous. 
It cannot be emphasized too strongly 

that the success of specific intervention 

programs must be assessed according 
to specific criteria related to the con- 
tent of the program. By focusing atten- 
tion upon the criteria for evaluating 
programs, the necessity for careful 

specification of the program's goals will 
be emphasized. As argued above, the 
failure to specify goals has been a con- 
tributing factor in the confusion over 
means of evaluating intervention pro- 
grams. 

The nature and structure of infant 

intelligence is a complex and, as yet, 
unsolved problem. In our search for 
social relevance, we must not be misled 
into thinking that the worth of our ef- 
forts can be determined solely by the 

magnitude of infants' scores on intel- 
ligence tests of demonstrably limited 

generality. 
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Grant Termination: Scientist Wins 
$16 Million for Loss of Support 
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John Julian Wild is a scientist who, 
by his own account, has fallen on hard 
times more than once during his career. 
One of those times was the winter of 
1964, when a grant he had from the 
National Institutes of Health (NIH) 
was terminated because his sponsor, 
the Minnesota Foundation, withdrew 
its support. Wild's grant, which had 
been approved for 4 years and a half 
million dollars, came to an end after 
only 18 months. Eventually, Wild sued 
the foundation, its parent organization 
-the Amherest H. Wilder Foundation 
-and Frank M. Rarig, Jr., for $48 
million. (Rarig was an administrator of 
both foundations.) Late last month, at 
the conclusion of a 6-week trial in a 
district court in Minneapolis, a jury 
awarded Wild a whopping $16 million 
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in compensatory and punitive damages. 
The defendants will appeal. 

Now Wild is suing the Department 
of Health, Education, and Welfare 
(HEW), asking that it release informa- 
tion about himself that he believes to 
be in HEW files. The two cases have 
set official nerves on edge. Nobody yet 
seems to know just what the Wild cases 
may mean as far as the possibility of 
future suits by other investigators is 
concerned. The question of whether this 
is a unique situation or one that may 
prompt similar actions simply cannot 
be answered now. 

Wild discussed his career as a scien- 
tist and some of his attitudes about 
research in a lengthy telephone inter- 
view with Science. 

A naturalized citizen who is British 
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A naturalized citizen who is British 

by birth, Wild, a physician, came to the 
United States shortly after World War 
II to work in the department of surgery 
at the University of Minnesota, where, 
he said, he was supported by a 2-year 
fellowship from the U.S. Public Health 
Service. "Then, afterwards, there was 

nothing further for me there [at the 

department of surgery]," he recalled, 
adding that, although Owen Wangen- 
steen, who was chairman of surgery, 
tried, he "couldn't find me any more 

money." 
John Julian Wild "fell on hard 

times." He says that he did not want 
to return to London to face the state of 
chaos that research was in in postwar 
England. Nor was he sympathetic to 
Britain's introduction of socialized medi- 
cine. So he looked for resources around 
Minneapolis, where he was, and still 
is, living. 

In London during the war, Wild 
became interested in the bowel. He 
tells of seeing vast numbers of patients 
whose bowels were paralyzed by hem- 
orrhaging caused by the effects of 
bomb blasts. The condition can be 
lethal. "I solved the problem," Wild 
said, "by developing a tube to relieve, 
bowel distension." It was at this time 
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