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The validity of the Kinesthetic Aftereffect (KAE)
as a measure of personality has been criticized be-
cause of KAE’s poor test-retest reliability. However.
systematic bias effects render KAE retest sessions
invalid and make test-retest reliability an inappro-
priate measure of KAE’s true reliability. Internal
consistency calculations, a better estimate of KAE’s
true reliability, have been flawed in the past. New
analyses of internal consistency data from 10 sam-
ples using 2 different KAE procedures are present-
ed. Internal consistency of KAE scores was found
to be high (median .89 for 5 samples with Petrie’s
procedure and median .59 for 5 samples with
Weintraub’s procedure). Some increment in reli-
ability can apparently be obtained by extending the
number of trials in the Weintraub procedure.

Are Kinesthetic Aftereffect (KAE) scores re-
liable ? According to KAE literature, which has
generally answered this question in terms of test-
retest reliability, KAE is not reliable. In this
paper it is argued that test-retest reliability is
not an appropriate statistic for KAE. When in-
ternal consistency, a more appropriate estimate
of KAE’s true reliability, is considered, KAE
does show substantial reliability. A review of
KAE’s status and history shows that a proper
conception of reliability is presently critical. The
positive findings reported here strongly buttress
the construct validity evidence for KAE.

KAE as a Measure of Personality

The major thrust of research using KAE to
assess individual differences in personality has
come from the hypothesis offered by Petrie

(1967; Petrie, Collins, & Solomon, 1958). KAE
scores are postulated to reflect the status of a
stimulus intensity modulator mechanism which
functions like a volume control, damping down
subjective stimulus intensity in some individuals
(reduction) and increasing stimulus intensity in
others (augmentation). For individuals classified
as reducers, subjective stimulus intensity is pre-
sumably attenuated. Thus, reducers are general-
ly stimulus deprived and seek more stimulation
to compensate. Although reducers can handle
high-intensity stimulation quite well, they are
uncomfortable when environmental stimulation
is low. Augmenters show the opposite pattern:
They are generally overloaded with stimulation,
show stimulation-avoidant behaviors, but cope
very well with low levels of stimulation. This
formulation is supported by findings regarding
pain tolerance (Petrie et al., 1958; Poser, 1960;
Ryan & Foster, 1967; Sweeney, 1966); reactivity
to sensory deprivation (Petrie et al., 1958; Sales,
1971); and stimulation-seeking tendencies (Ryan
& Foster, 1967; Sales, 1971, 1972).

There are two variants of KAE procedure. In
the Petrie (1967) version of KAE, subjects rub an
aftereffect induction block with one hand while

resting the other. In another KAE variant, sub-
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jects simultaneously rub two aftereffect induc-
tion blocks-a larger one with one hand and a
smaller one with the other (e.g., Spilker & Calla-

way, 1969). Treatment of KAE reliability in this
paper is limited to the one-hand variant and
does not consider issues arising from the two-
hand variant.

Recent Criticisms of KAE

The literature was largely supportive of the
KAE modulator formulation from about 1958 to
1970. However, a sharp turn has taken place
since 1970. Based largely on the findings of poor
retest reliability and buttressed by some evi-
dence of KAE’s apparently intermittent validity,
a number of critics suggested that KAE should
no longer be used as an index of a stable trait
(e.g., McDonald, 1974; Morgan & Hilgard,
1972; Platt, Holzman, & Larson, 1971; Sales &

Throop, 1972; Weintraub, Green, & Herzog,
1973).

A New View of KAE

A view has recently emerged reinstating KAE
as a valid measure of indivudual differences.
Central to this new conceptualization are

systematic individual differences in practice ef-
fects first noted by Bakan and Thompson (1962)
and recently confirmed (Baker, Mishara, Park-
er, & Kostin, in press; Mishara & Baker, 1978a).
These bias effects render second and later ses-
sion KAE scores invalid as a measure of the

stimulus-intensity modulator hypothesis (Baker,
Mishara, Kostin, & Parker, 1976), but do not af-
fect the validity of scores from the first KAE ses-
sion. When KAE personality findings are con-
sidered for one-session studies, the validity
literature is clearly supportive (see Table 1 in

Baker, Mishara, Kostin, & Parker, 1976); and
new one-session validity findings continue to
emerge (Gupta, 1974; Mishara & Baker, 1978b,
in press).

Because of bias, second-session KAE scores
measure something different from first-session

scores. In this case, when observed retest reli-

ability is low, test-retest reliability tells nothing
about the true reliability of the first-session
score and thus is no longer a criterion of con-
struct validity (McNemar, 1969).
When test-retest reliability is an inappro-

priate statistic, as in this case, other estimates of
true reliability, such as internal consistency,
should be considered. Unfortunately, prior re-
ports of high KAE internal consistency for first
session administrations are flawed. Petrie (1967)
reported .97 split-half reliability. The two terms
which she correlated were (1) the mean of all

judgments before aftereffect induction minus
the mean of half the trials following aftereffect
induction; and (2) the same mean of all judg-
ments before aftereffect induction minus the
mean for the other half of the trials following
aftereffect induction. As Morgan and Hilgard
(1972) pointed out, the same data appear in each
term of this correlation. Such elements in com-
mon would tend to inflate artifactually the inter-
nal consistency correlation. Platt et al. (1971) al-
so found high split-half reliabilities. However,
since they failed to specify how each term in
their correlation was defined, it remains unclear
whether or not they avoided such elements in
common.

In the absence of any unimpeachable pub-
lished data, this paper explores the internal con-
sistency for the first session administration of
the KAE task. To provide a relatively compre-
hensive answer to the question, consistency
values are reported on data from 10 samples run
at 4 independent laboratories, encompassing 2
somewhat different KAE procedures. Positive

consistency findings would strongly support the
position that one-session KAE is a useful per-
sonality index.

Method

Table 1 presents the following information:
(1) sample number; (2) type of subjects and
source of sample; (3) number of subjects (and
number for each sex separately); (4) size and
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type of aftereffect induction block (larger than,
equal to, or smaller than the standard block
whose size subject judges); (5) number of pretest
trials; (6) number of test trials; (7) type of overall
procedure [whether patterned after Petrie (1967
or Weintraub et al. (1973)]; and (8) specification
of the exact computation of the two terms en-
tered into the internal consistency computation.

Apparatus

For each sample, a 30-inch (76.2-cm) long,
tapered, comparison wedge was used. For Sam-
ples 1-5, a 2.5-inch (6.35-cm) wide, aftereffect
induction (I) block was employed, while for

Samples 6-10, a 2-inch (5.08-cm) wide, I block
was used. The test (T) block used varied in width
according to the sample (see Table 1). A mount-
ed ruler ran the length of the wedge, around
which were a pair of finger guides, allowing the
exact location of the subject’s hand on the wedge
to be recorded at the end of each trial. Similar

finger guides were used while the subject was
judging the T block or rubbing the I block. For
the Petrie procedure, the subject was blind-
folded and seated with the apparatus on a table
in front of him/her. For the Weintraub proce-
dure, the subject was standing and wore a card-
board collar which prevented sight of the

apparatus.

Procedure

The procedure followed Petrie (1967, Appen-
dix A) exactly for Samples 1-5. First, the subject
rested his/her hands for 45 minutes so that

nothing touched the thumbs and forefingers.
During this time, the subject’s attention was oc-
cupied with various orally administered ques-
tionnaires. The KAE task, involving 18 width
judgments in all, was then given. On each trial,
the subject held the T block with the thumb and
forefinger of the right hand and indicated its

width on the tapered block with the thumb and
forefinger of the left hand. All trials were

ascending, starting at the narrow edge of the
wedge. The procedure consisted of

1. Two practice judgments;
2. Four pretest (prior to aftereffect induction)

judgments;
3. A 90-second aftereffect induction period

during which each subject rubbed the I
block;

4. Four test (post-induction) judgments;
5. Two more periods of aftereffect induction

(90 seconds; 120 seconds), each followed by
a set of four test judgments.

Samples 6 and 7 were run by Weintraub et al.
(1973); and Samples 8-10, run by the present au-
thors, used their procedure. In Samples 6-10
there was no 45-minute rest period. The subject
began the KAE task by feeling the entire length
of the wedge; two practice judgments followed.
The subject then made four pre-induction (pre-
test) judgments of the width of T, holding it in
the left hand and simultaneously indicating the
apparent width on the tapered wedge with the
right hand. On half of the trials, ascending judg-
ments were made and on the remaining trials,
descending judgments. By mounting the wedge
in a track that allowed its point of objective
equality to be moved 2.5-inches (6.35-cm) for-
ward and 2.5-inches (6.35-cm) back with respect
to the subject’s body, the wedge position was
also alternated.
The same fixed order of trials was used for

each subject. After the pretest, a 60-second
induction period took place during which the
subject rubbed the I block with the left hand.
The T block was then replaced in the subject’s
left hand and four post-induction (test) judg-
ments were made. For Samples 8-10 only,
another 60-second aftereffect induction period
took place and 4 further post-induction judg-
ments were made (8 test judgments in all).

Scores

The usual KAE score consists of the differ-
ence between the mean of all pretest judgments
and the mean of all test judgments. In comput-
ing internal consistency coefficients for each

sample, scores were devised with half of the pre-
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test and half of the test trials entering into each
of the two terms to be correlated, so that there
were no elements in common. Table 1 presents
the precise way in which these scores were de-
fined for each sample.

Petrie procedure. For Samples 1-5, there
were four pretest trials and three sets of four test
trials each. The two terms to be correlated were:
(1) the mean of six test trials (the first and last
test trials from each of the three sets) minus the
mean of two pretest trials (the first and last pre-
test trials) and (2) the mean of the remaining six
test trials minus the mean of the remaining two
pretest trials. This method of combining scores
resulted in two terms composed of measures ad-
ministered at approximately the same time,
minimizing any temporal difference between the
two terms.

Weintraub procedure. For Samples 6 and 7,
there were four pretest trials and four test trials.
The two terms were: (1) the mean of the first two
test trials minus the mean of the first two pretest
trials; and (2) the mean of the last two test trials
minus the mean of the last two pretest trials. For

Samples 8-10, there were four pretest trials and
two sets of four test trials each. The two terms
were: (1) the mean of four test trials (the first two
test trials from each of the two blocks of test

trials) minus the mean of the first two pretest
trials; and (2) the mean of the remaining four
test trials minus the mean of the last two pretest
trials.

This method of combining scores resulted in
two terms with exactly equal representation of
ascending and descending trials as well as of
back and forward trials. However, these two
terms differ temporally. Given the actual

sequence of trials within each set of trials used in
these studies (ascending-back; descending-for-
ward ; descending-back; ascending-forward),
there was no way to derive two terms with equal
representation of ascending-descending and
back-forward trials which did not result in some

temporal difference. It was felt to be more im-

portant to equalize ascending/descending and
back and forth trials. Weintraub et al. (1973)

reported significant effects for both these vari-
ables-the mean judgments for ascending trials
differed from that for descending trials as did
the mean judgments for back as compared to
forward trials. Therefore, it was decided to make
the scores comparable in ascending-descending
and back-forward status rather than in terms of

temporal proximity.

Results

The internal consistency coefficients are

reported in Table 1, both uncorrected and cor-
rected, for scores with twice the number of trials,
using the Spearman-Brown formula.

Petrie procedure. The internal consistency
coefficients for Samples 1-5 ranged from .86 to
.95 with a median value of .89 (each p< .001).
The Spearman-Brown corrected values ranged
from.92 to .97 with a median of .94, indicating
very high reliability.

Weintraub procedure. The internal consis-

tency coefficients for Samples 6-10 ranged from
.43 to .63 with a median value of .59 (each p<
.005). The Spearman-Brown corrected values
ranged from .60 to .77 with a median value of
.74, indicating an acceptable level of reliability.
The two procedures differed in internal con-

sistency : There was no overlap across pro-
cedures in observed internal consistency coeffi-
cients, and the between-procedure difference in
median corrected values (.20) was greater than
the range of corrected values observed within
either procedure.

Discussion

The internal consistencies of the KAE scores
in 10 samples are impressive, most notably with
those samples tested using the Petrie (1967) pro-
cedure. This is important evidence for the con-
struct validation of KAE. These results do not
refute findings of low KAE test-retest reli-
abilities. Retest reliabilities, as has been

previously argued (Baker, Mishara, Parker, &

Kostin, in press; Mishara & Baker, 1978a) are
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attenuated by individual differences in bias or
practice effects and are inappropriate for the
KAE. Low test-retest reliabilities only reflect the
fact that a second KAE administration does not
measure the same thing as the first (Baker,
Mishara, Kostin, & Parker, 1976).

Since test-retest reliability is an inappropriate
measure, alternative estimates of true reliability
should be considered. The high internal consist-
ency reported here should correct the false im-
pression created by the test-retest findings that
KAE has never demonstrated &dquo;true&dquo; reliability.
The present findings converge with the strong
evidence of KAE first-session validity (Baker,
Mishara, Kostin, & Parker, 1976), indicating
that a one-session KAE procedure remains a
viable index of personality functioning.
Morgan and Hilgard (1972) and Sales and

Throop (1973) have argued that mathematical
relations among KAE scores preclude their

showing adequate reliability. They applied the
following formula for the reliability of a dif-

ference score (McNemar, 1969; Gulliksen,
1950):

where rDD is the reliability of the KAE (test
minus pre-test) difference score, rXX is the

reliability of the KAE pre-test scores; ryy is
the reliability of the KAE test score; and rX,. is
the correlation between the pretest and test
scores.

These critics argued that this formula shows
that when any two responses are highly correlat-
ed, a difference score based upon those two

responses must necessarily show low reliability.
For example, Sales and Throop (1973) com-
mented that &dquo;because of these high correlations
[that is, between pretest and test], KAE scores
should be unreliable [in the psychometric sense]
...&dquo; (p. 4%). They concluded that KAE scores
can only have a small percent of total variance
attributable to true score variance.

These conclusions, dramatically at variance
with the present paper, are in error. The critics
failed to note that rxy and roD could be quite
high, as long as the average of rxx and r,-,. is

suitably larger than rXY. For example, median
values for the Petrie-type samples were rxy = .80;
rxx = .97; r,-,. = .99. The high value of rX,. did not
prevent a finding of even higher r,,,, (median =
.89) precisely because rxx and r,-Y were extremely
high, a possibility overlooked by the critics.
Why does the Petrie-type procedure show

higher reliability? Perhaps the Petrie procedure
gives rise to scores with inflated observed reli-
ability because only ascending trials are em-

ployed ; this might produce correlated errors of
anticipation and habituation. On the other

hand, the Weintraub-type procedure may show
lower observed reliability because it involves a

smaller number of trials (8 in Samples 6 and 7;
12 in Samples 8 to 10) than the Petrie procedure
(16 trials). When the Spearman-Brown formula
was used to estimate the reliability of a 16-trial-
long procedure for each of the Weintraub-type
samples, the median of these 5 estimated values
was .80. Although this more closely ap-
proximates the .94 value of the Petrie-type
procedure, some additional data suggests that
an equal number of trials may not result in

equal reliability. Equation 1 indicates that, with
other things being equal, higher rxx results in
higher rDD. For Petrie-type samples, rxx ranged
from .94 to .98 with a median of .97; whereas,
for Weintraub-type samples, rxx ranged from .72
to .84 with a median of .75. (Applying Spear-
man-Brown, these medians become .98 and .86,
respectively.) However, both procedures have the
identical number of pretest trials.

This issue was further explored with some
recently collected data. Twenty-six right-handed
subjects were run through a variant of the Wein-
traub procedure involving 4 pretest and 16 test
trials, making the procedure slightly longer than
the Petrie-type studies. The procedure was

identical to the prior Weintraub-type studies ex-
cept that back and forward variation in wedge
position was eliminated (the wedge was always in
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the middle position). The aftereffect induction
block was equal in size to the standard block,
both being 2.5 inches (6.5-cm) wide. The two
terms entered into the correlation were: (1) the
mean of the first (ascending) and third (descend-
ing) test trials minus the mean of the first and
third pretest trials from each of the four sets of
test trials; and (2) the mean of the remaining
eight test trials minus the mean of the second
and fourth pretest trials. The internal consisten-
cy coefficient was .72. The Spearman-Brown
corrected value was .84, a value precisely half-
way between the median corrected values for the

Weintraub-type (.74) and the Petrie-type (.94)
procedures.

It would appear that increasing the number of
trials does increase the internal consistency of
the Weintraub-type procedure, but not enough
to match that of the Petrie-type procedure. How-
ever, caution is indicated before drawing final
conclusions. As Lord and Novick (1968, p. 135)
noted, the Spearman-Brown formula will under-
estimate reliability if the two terms correlated do
not exactly parallel each other. The two terms
entered into correlations for the Petrie-type sam-
ples were equated temporally, but this was not
possible for the Weintraub-type procedure (see
Method). Even in the case of the additional sam-

ple just reported, the temporal disparity between
the two terms was only reduced (the trials show
partial temporal overlap, which was not the case
in any of the five earlier discussed Weintraub-

type samples), but not eliminated. Such a

temporal difference could artifactually make the
Weintraub-type procedure appear less reliable
than it actually is.

In conclusion, both procedures provide ade-
quate reliability. Future users of the Weintraub-
type procedure should be able to obtain an in-
crement in reliability by extending the number
of trials; however, the possibility exists that even
with an equal number of trials, the Petrie-type
procedure may have higher reliability. This issue
requires further research.
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