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Table 3. Attempted recovery under hypnosis
compared with recovery while the subject is
awake. Means and standard deviations are
given. Four subjects were under high seda-
tion and five under low.

High Low
dition sedation sedation

iition (14-30 (8-13
jIlg/rnl) ,ug/ml)

Recognlitiont items corrctl v identifieti
(oult of 10)

ke 1.50 6.20
(1.00) (1.79'

nosis 3.50 6.00
(1.00) (3.16,

Associated pairs correctly recalled
(outt of 6)

Kc 2.50 1.60
(1.73) (0.55)

Losis 2.75 2.00
(1.89) (0.71)

from earlier testing to be highly sus-
ceptible to hypnosis, the 24-hour re-
tention test was followed by an effort
to recover more information through
hypnosis. To avoid the effect of ex-
posure during the earlier test while
awake, these subjects were tested for
only half the items while they were
awake, and the other half was saved
for the test for recall under hypnosis.
The subjects are grouped in Table 3
by the concentration of thiopental in
their venous blood during the final
learning period. In the four subjects
with higher concentrations of the drug
in their blood (mean, 16 jug/ml) there
was some slight recovery of the recog-
nition items. All four subjects recov-
ered something more under hypnosis,
while only one of the five in the lower
sedation group did. There was no evi-
dence of recovery of the associated
pairs. It appears that for those who
suffer large decrements under the drug
more has been registered than is re-
covered when they are normally con-
scious.

That short-term memory is inter-
fered with is shown by the greater
number of trials required to learn the
easy associated pairs when the subject
is under sedation. Some of the items
entered into long-term storage, for they
were recovered after 24 hours; com-
pared, however, with the perfect re-
tention by control subjects, the marked
losses after 30 minutes (under seda-
tion) and after 24 hours (tested while
awake) show impairment of longer-
term memory.
The alternative possibility to inter-

ference with memory storage is that
retrieval is interfered with. The evi-
dence for some recovery under hypno-
sis (particularly of recognition materi-
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al) indicates that more may in fact be
stored than is recovered. There was,
in fact, some spontaneous recovery of
recognition material over the 24 hours
for the sedated group, not under hyp-
nosis. a fact which supports the same
conclusion. However, the observation
that material learned before admini-
stration of thiopental was recovered
without impairment during deep seda-
tion indicates that the memory defect
is not simply one of retrieval. That
material learned while awake was read-
ily retrieved under sedation adds to our
other observations thalt the drug-
induced memory deficits were not
state-dependent.

Results do not give unequivocal sup-
port to any of the current theories of
consolidation processes in memory. In
general, they are coherent with the in-
terpretation of the sedated state as one
of lowered intellectual functioning, in
which attentive, discriminative, and as-
sociative processes are interfered with,
with the consequent impairment of
both learning and retention character-
istics of the poorer learner.
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Mental Retardation

Although I agree with many as-
pects of Zigler's "developmental" the-
ory of retardation (1), several points
appear to merit further discussion and
clarification. A key portion of his de-
velopmental theory is given in the fol-
lowing: " . . . the familial retardate's
cognitive development differs from that
of the normal individual only in re-
spect to its rate and the upper limit
achieved. Such a view generates the ex-
pectation that, when rate of develop-
ment is controlled, as is grossly the
case when groups of retardates and nor-
mals are matched with respect to men-
tal age, there should be no difference
in formal cognitive processes related
to I.Q." (1, p. 294).

In this statement, Zigler defines men-
tal age (MA) as the rate of intellec-
tive development. In the same para-
graph, however, he refers to MA as
the "level" of intellective functioning.
Zigler's apparent failure to distinguish
rate of development from level of de-
velopment leads to a questionable pre-
diction from his theory-namely that
retardates and normals of the same
MA will be similar with respect to
their cognitive functioning.

Mental age is a transformation of
the score made in an intelligence test
and is a measure of the current level
of intellective functioning, not of the
rate of accumulation of knowledge. If
an individual's chronological age (CA)
is also known, then the intelligence
quotient (I.Q.) may be calculated: I.Q.
= (MA/CA) x 100. The I.Q. score is
a rough index of the amount of infor-
mation accumulated in a given num-
ber of years of life; thus it is a meas-
ure of rate.

According to Zigler, if groups of
retardates and normals are matched for
MA there should be no difference in
formal cognitive processes related to
I.Q. Figure 1 represents the growth in
mental age of a hypothetical normal
child, born in 1955, and progressing
at the rate of one MA unit per year
(I.Q. - 100), and of a retarded child.
born in 1950, who is progressing at
the rate of one-half MA unit per year
(I.Q. = 50).
Assume that the two children were

chosen for a learning experiment in
1960 because they both had MA's
of 5 years. According to Zigler, if
nonintellective factors are held constant,
the performance of the retarded child
should equal that of the normal child.
But note that the two children have dif-
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Fig. 1. Growth of mental age of two
hypothetical children, one of I.Q. 100 and
the other of I.Q. 50.

ferent rates of intellectual growth.
These differential rates should not
only appear as long-term phenomena
but should also be evident in short-
term laboratory tasks. It therefore ap-
pears imperative that Zigler's develop-
mental theory should predict that the
two children will perform differently,
providing the task they are given is suf-
ficiently complex to be sensitive to the
abilities responsible for the differential
growth shown in Fig. 1. The fact that
these two children made identical MA
scores on the intelligence test may be
accounted for if one assumes that the
intelligence test is more a test of recall
of past learning, particularly vocabu-
lary, than it is a test of the child's
ability to deal with new and unfamiliar
materials. Thus the MA score is
basically a measure of achievement
and may not be greatly affected by
factors which determine the rate of ac-

cumulation of knowledge.
As evidence for his hypothesis of

"equal-MA, equal cognitive function-
ing," Zigler cites research that dem-
onstrates that the performances of nor-

mals and retardates, matched for MA,
do not differ when motivational fac-
tors are controlled. However, it ap-
pears doubtful that the tasks used in
the research cited are sensitive to the
abilities which determine the rate of
intellective growth. The tasks appear
to involve a minimum of learning and
information processing, and even one

which is said to be relevant to "prob-
lem solving" is, according to the au-

thors (2, pp. 501-502), "an extremely
simple task with successful performance
depending primarily upon compliance
with E's instructions."
To summarize, I maintain that Zig-

ler's developmental theory should pre-
dict differential performance of re-

tardates and normals of equal MA on

complex cognitive tasks, because such
individuals differ drastically in the rate

4 AUGUST 1967

at which they are developing intel-
lectually. The fact that Zigler and his
associates have not found such differ-
ences is probably a function of the
type of task which they have employed
-one which is typically very simple
and which would not be expected to
he sensitive to those factors that pro-
duce differential intellective growth
rates.
One final aspect of Zigler's article

also deserves comment. The basic dif-
ference between his "developmental"
theory of retardation and the so-called
"defect" theories may be more ap-
parent than real. There may have been
theorists who separated individuals into
two populations, one "retarded" and
the other "normal," and claimed that
the normals "had" something that the
retardates did not. However, I do not
think such a belief is prevalent in mod-
ern American psychology. I suggest that
the term "deficit" is used in a relative
sense by most modern retardation the-
orists; it is not that these theorists
believe that normals "have" something
that retardates do not, but instead that
retardates may have less of something
than normals do.

MORTON W. WEIR
Department of Psychology,
University of Illiniois, Urbana
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In Zigler's paper on the dilemma of
mental retardation, an attempt is made
to differentiate between two types of
retardation borderline familial and
severe organic (1). At this stage it is
difficult to establish with certainty the
difference between intellectual superi-
ority and inferiority, let alone discrimi-
nate between types and degrees of re-
tardation. Zigler cites a number of the-
ories and experiments on mental re-
tardation, implying that the proponents
of the theories and the experimenters
really dealt with problems of mental
retardation. As a matter of fact, the
difficulty common to all such reports
is the assumption that the individuals
being investigated are mentally re-
tarded individuals, when in reality they
may not be. When multiple criteria are
used in the determination of mental
retardation, the I.Q. misclassifies four
out of every five alleged retardates (2).
While Ellis's idea that the I.Q. rep-

resents neural integration is to some
extent acceptable, it is also true that

the greater part of the variance of the
I.Q. does not represent neural integra-
tion. Until the multivariate nature of
a test score (I.Q. or any other) is fully
explained and its intellectual variance
is determined, no one will know for
sure who is retarded and who is not.
That is why many a potential genius
languishes in special classes and schools
for the retarded and many a retarded
individual supports himself in the com-
munity without ever having had his
"cognitive rigidity" tested.

Luria's idea that defects in the me-
dium of language are related to mental
retardation is either circular or based
on studies of highly constricted popula-
tion samplings. When the Russians ex-
tend their sphere of interest, some sur.
prises will await them, since severe
speech handicaps are present in people
of all degrees of intelligence. Neither
language defects nor "cognitive rigidi-
ty" are typical of the retarded; they oc-
cur in all people at random.

Zigler's somewhat dogmatic refer-
ences to cognitive processes as if they
should be considered intellectual are
but unconfirmed assumptions. Many be-
havioral scientists believe that the think-
ing functions, such as concept forma-
tion, judgment, and reasoning, have a
larger emotional than cognitive vari-
ance. Zigler is apparently coming
around to a point of view which he
rejected even a few years ago. Vague
speculations about motivational, cul-
tural, genetic, and emotional influences
only increase the ambiguities about
which he is complaining. Speculations
will not be necessary when we devote
our full attention to the fundamental
issue of the multivariate nature of
behavioral measures and to the develop-
ment of an acceptable theory of in-
telligence. Then the above factors may
be measurable, and the two types of
retardates discussed by Zigler will prob-
ably be found to have no existence in
reality.

In the meantime we will make a
real contribution to the study of mental
retardation when we frankly admit that
neither physicians nor psychologists
know much about it, even in such so-
called clear-cut cases as those accom-
panying phenylketonuria, mongolism,
cretinism, microcephaly, cerebral pal-
sy, and so forth. Above all, no one
should take it for granted that an article
or a reported experiment on mental
retardation does really deal with men-
tal retardation. A close look at the
experimental population of any study
would expose the astonishing fact that
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