
571

Individual Inconsistency: Implications for Test
Reliability and Behavioral Predictability
Susan E. Whitely
University of Kansas

The nature of individual inconsistency in per-
formance on trait measurements is an important
topic in psychometrics because of its direct rele-
vance to measurement reliability. Several studies
have supported short-term inconsistency as a sys-
tematic source of variation among individuals by
finding some evidence for generalizability and rela-
tionship to behavioral predictability. However, these
findings are questionable, since these studies con-
founded change with short-term fluctuation in their
response inconsistency measure. The current re-
search separates these two sources of inconsistency
in a reanalysis of the data from one major study on
short-term consistency and finds little evidence for
generalizability or a relationship to behavioral pre-
dictability. These results support the popular as-
sumption that measurement error from short-term
fluctuations is not due to systematic individual dif-
ferences in response consistency, as well as sup-
porting a more limited definition of the individual
inconsistency construct.

Determining the nature of individual incon-
sistency in performance on trait measurements
is an important topic in psychometrics because
of its direct relevance to measurement relia-

bility. Regardless of the theoretical conceptual-
ization of reliability-classical test theory (Gul-
liksen, 1950), generalizability theory (Cronbach,
Gleser, Nanda, & Rajaratnum, 1972), or latent
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trait theory (Lord & Novick, 1968~--measure-
ment error is estimated and interpreted without
respect to possible individual differences in re-
sponse consistency over the varying conditions of
measurement. These approaches either explicit-
ly or implicitly assume that measurement errors
due to the individual, rather than the test items
or testing conditions, are unsystematic and ran-
domly distributed within the population. Re-
search on individual inconsistency is directly re-
lated to the assumption of random individual er-
ror, as it has concerned the extent to which re-

sponse inconsistency is itself a systematic source
of variability among individuals.

Recently, Lumsden (1977) has distinguished
conceptually between three types of individual
inconsistencies-trends, swells, and tremors.

These are defined as follows: Trends are

changes in the trait; swells are short-term fluc-
tuations over hours or days; tremors are

momentary fluctuations that may be observed
within a single testing session. Lumsden (1977)
developed a normal ogive model for tremors and
cited some supporting research. However,
Lumsden deplored the lack of research on in-
dividual differences in swells as a systematic
source of unreliability on cognitive tests. Con-
trary to Lumsden’s summary on swell effects, a
small set of studies has sought to examine short-
term inconsistency for (1) generalizability over
traits; (2) relationship to momentary incon-
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sistency ; and (3) relationship to behavioral pre-
dictability. These will be described in turn.

Berdie (1969a) found modest support for the
generalizability of individual inconsistency
measures obtained from six cognitive traits. In
this study, individual inconsistency was meas-
ured as score variability over 20 (daily) repeti-
tions of the 6 trait measurements. Twenty alter-
nate forms were available for each test, and test
forms were carefully balanced over occasions so
that the results could not be attributed to dif-
ferences between forms. Berdie found moderate
correlations between the inconsistency measures
obtained from the six traits.

Hendel and Weiss (1970) and Weksel and
Ware (1967) studied the relationship between
short-term inconsistency and momentary incon-
sistency. In both studies, short-term incon-

sistency was measured by differences between
scores obtained on two occasions, while momen-

tary inconsistency was measured by preference
ordering on a single occasion. A moder-
ate correlation between the two kinds of incon-

sistency was found by both studies.
Berdie (1969a) found some support for short-

term individual differences in response incon-

sistency to be related to the predictability of edu-
cational achievement by a standard ability test.
Berdie hypothesized that if response incon-

sistency was a general personality attribute, it
should be negatively correlated with the predict-
ability of behavior. That is, persons with irregu-
lar habits and high inconsistency should be the
least predictable. Berdie’s (1969a) study used the
same individual inconsistency measures as the
Berdie (1969b) study, but it also had available
both obtained college grade point averages and
those predicted by a pre-entrance ability test.
Some significant correlations were found, but
the relationship complexly depended on both
the specific index of individual inconsistency
and behavioral predictability.
As a whole, these studies provide only modest

support for short-term inconsistency as a sys-
tematic source of variation between individuals.

However, a careful examination of the methods

used to measure short-term inconsistency re-
veals a confounding which may have attenuated
the results. In all these studies, within-individ-
ual variability over time was used to estimate
short-term inconsistency. However, unless in-

dividuals show equivalent changes over time (an
unlikely possibility with respect to prior litera-
ture on change, such as Stake, 1961), change is
completely confounded with short-term incon-
sistency in the within-individual variability
measures used in these studies. This con-

founding may not only have generally lowered
the correlations found for generalizability and
the external correlates of response inconsistency,
but it is impossible to decide which type of in-
consistency-change or short-term fluctua-
tion-is responsible for the correlations that
were found.

Fortunately, however, change and short-term
sources may be unconfounded, given a sufficient
number of repeated observations. Modern per-
spectives on change and growth have shown that
several parameters may be estimated for an in-
dividual to separate the various sources of indi-
vidual inconsistencies in test performance over
time (a sophisticated procedure is given in Bock,
1976, for example). Of the several studies on
short-term inconsistency, Berdie’s (1969a,
1969b) studies not only represent the most ex-
tensive efforts to establish individual differ-

ences, but these data contain enough repetitions
over time to separate change from short-term
fluctuations. The current study is a reanalysis of
the Berdie data to examine separately change
and short-term fluctuation as systematic sources
of individual differences in test performance.
Both sources of inconsistency will be examined
for generalizability and for relationship to be-
havioral predictability.

Method

The subjects, materials, and procedures will
be summarized briefly, as a more complete de-
scription is available in Berdie (1969a, 1969b).
The statistical analyses, however, will be dis-
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cussed in detail, as they differ substantially from
the original study.

Subjects

The subjects were 79 college freshmen en-
rolled in the Institute of Technology of the Uni-
versity of Minnesota.’ These subjects were paid
to participate in the experiment and were

screened from a larger pool of volunteers on the
basis of availability for the 20 scheduled testing
sessions. For all students, the Institute had
available a predicted freshman grade point aver-
age (GPA), which was a regression estimate
based on outcomes from preceding years using
scores on the Minnesota Mathematics Test as
the predictor. Obtained GPAs were available
from student transcripts.

Materials

The measures for individual consistency were
taken from six traits which are frequently de-
scribed in the factor analytic literature-Aim-
ing, Flexibility of Closure, Number Facility, Per-
ceptual Speed, Speed of Closure, and Visualiza-
tion. These highly speeded tests are scored as
number correct within a 2.5- to 3-minute time
limit. The specific tests of these traits were the
20 equivalent forms developed by Moran and
Melford (1959).

Procedure

The students were tested for 20 consecutive

days. On each of the 20 occasions they took a
different form of each test, but test forms were
counterbalanced over students so that differ-
ences among occasions would not reflect minor
variations among the test forms. Additionally,

’ The original Berdie study had 100 subjects. A comparison
between means on the major variables showed that the loss
of subjects was random. To compensate for the slightly les-
sened power to find significant differences, significance level
was set at .10, rather than .05 as in Berdie’s studies.

students were tested in five separate subgroups
so that differences in local testing conditions
would not be confounded with occasions.

Data Analysis

The data consisted of 120 scores-6 trait
scores on each of 20 occasions-for each of the
79 students. Consistent with Berdie (1969a,
1969b), the raw scores on each form were

standardized within the sample to control for
any minor differences of means or standard de-
viations among the test forms.
A major difference between the original Ber-

die (1969b) study and this reanalysis is the way
in which the estimates of individual incon-

sistency and level of performance were obtained.
Berdie first computed a grand mean of the trait
scores, over occasions, to represent the level of
performance on the trait, and then obtained a
variance from this mean as an estimate of in-
dividual inconsistency.
The way in which these computations con-

found change with both individual inconsistency
and level of performance may be shown in

Figure 1. Here, scores on the Aiming test are
plotted for one student over days. It can be seen
that scores are generally increasing over time for
this student, although the relationship is by no
means perfect. A regression line could be fitted
to these data; and an intercept, slope, and

standard error of -.79,.08, and .33, respectively,
would be observed. Since this regression was sig-
nificant (p < .01), the grand mean of test scores
was influenced by both initial score level and
rate of change. Furthermore, response
variability from this mean (Berdie’s index of
individual inconsistency) can be seen to be the
same as the variance of the dependent variable
in the scattergram.
With the significant relationship between test

scores and occasions that is depicted here, the
test score variance represents the combined ef-
fect of change over time and inconsistency. That
is,
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Figure 1
The regression of test score on day of measurement

wherey = test score, and
y’= test score predicted by occasion.

Hence, since Berdie’s measure of individual in-
consistency is this test score variance, his meas-
ure represents the confounded influence of

change and short-term inconsistency.
To eliminate the confounding of level and in-

dividual inconsistency with change, the follow-
ing three parameters were estimated for each
subject by regressing trait scores on occasions:
(1 ) the intercept, for an estimate of initial score
level; (2) the slope, for an estimate of change as a
result of practice; and (3) the standard error of
estimate, as an estimate of short-term fluctua-
tion over trials. In this design, change is opera-
tionally defined as a systematic linear relation-
ship between test scores and time, while short-

term inconsistency is the nonlinear residual. To
the extent that test scores are monotonically, but
nonlinearly, related to time, change is underes-
timated and short-term inconsistency is overesti-
mated. However, since the number of daily ob-
servations was too small for an adequate poly-
nomial regression and estimation procedures for
specified curves are not widely available, only
linear trends were examined.
The 3 regression scores for each trait-a total

of 18 scores-constituted the independent vari-
ables for the reanalysis of the Berdie (1969b)
data. These scores were used to test hypotheses
about both the generalizability of individual in-
consistency and its relationship to predictability.
In the Berdie (1969b) study, educational predict-
ability was scored as the difference between ob-
tained and predicted GPA. Both the absolute
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and the signed difference were scored and

analyzed separately, as in the original study.

Results

The extent to which short-term inconsistency
and change were confounded in Berdie’s origi-
nal variability indices was examined by calcu-
lating the percentage of subjects showing signifi-
cant linear change over occasions. The following
percentages showed significant correlations be-
tween test score level and day of measurement,
by each trait: Aiming, 55.7%; Flexibility of

Closure, 72.2%; Number Facility, 89.9%; Per-
ceptual Speed, 63.3%; Speed of Closure, 88.6%;
and Visualization, 72.2%. These data show that
short-term fluctuation and change were sub-

stantially confounded in the variability indices
for all 6 traits.
The generalizability of individual incon-

sistency measures over the six traits was tested
separately for change and short-term incon-

sistency by maximum likelihood factor analysis.
Prior to performing the factor analyses, the cor-
relations of these measures between traits were
tested for significance. Both the change and
short-term fluctuation intercorrelation matrices
were significant (X;5=42.77, p < .001 and

x;s=38.54, p <.001, respectively). Thus, the data
were suitable for factor analysis.

For the six change measures, the log likeli-
hood chi-square test indicated that a single
factor adequately reproduced the patterns of
correlations (~=6.80, p > .10), but the average
communality was only .21. Thus, substantial

trait-specific variance remained. For the six
short-term fluctuation indices, a single factor al-
so adequately reproduced the pattern of correla-
tions (~=16.53, p > .10), and the average com-
munality was .17. Again, substantial trait-speci-
fic variance remained.
The relationship of change and short-term

fluctuation to behavioral predictability was de-
termined by multiple regression analysis. Two
measures of predictability-the absolute dif-
ference and the signed difference between pre-

dicted and observed college GPA-were used as
dependent variables. The independent variables
were the three parameters estimated from the
within-individual regression-initial score level,
change, and short-term consistency. The vari-
ables were interpreted to have a significant rela-
tionship to behavioral predictability if they ob-
tained significant beta weights in a regression
with a significant multiple correlation. As in-
dicated by Darlington (1968), this significance
criterion controls for correlations among the

predictors by requiring that an independent
variable has a contribution beyond that which it
shares with the other independent variables, as
well as for overall significance.
To use multiple regression to test for the rela-

tionship between behavioral predictability and
the generalizable component of the independent
variables, factor scores were obtained separately
for initial level, change, and short-term fluctua-
tions from the maximum likelihood factor

analyses described above. The behavioral pre-
dictability measures were then separately re-

gressed on the three factor scores. Since the
overall multiple correlation for neither the

signed GPA discrepancy nor the absolute GPA
discrepancy reached significance (F’s =.86, 1.20
respectively), the beta weights were not inter-
preted. Thus, the generalizable components of
initial level, change, and short-term fluctuation
were not significantly related to behavioral pre-
dictability.
The factor score analysis may underestimate

the relationship between inconsistency and the
behavioral predictability measures, however,
since substantial trait-specific variation was

found among both types of inconsistency meas-
ures. Therefore, the two GPA discrepancy in-
dices were regressed on the initial level, short-
term fluctuation, and change measures obtained
for each trait. Table 1 presents the multiple cor-
relations, overall F values, and beta weights for
the six regressions from each GPA discrepancy
index.

With the signed differences as the dependent
variable, significant multiple correlations with
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Table 1

Multiple Correlations and Beta Weights for Prediction of GPA
Discrepancies from Sample-Standardization

+p < .10, *p < .OS, **p < .01

the independent variables were found for three
traits. Aiming, Perceptual Speed, and Visualiza-
tion significantly predicted the signed GPA dif-
ference ; however, the magnitude of these multi-
ple correlations was low (R < .36). For Aiming
only initial level obtained a significant beta

weight, while for Perceptual Speed only change
was significant. Two predictors from Visualiza-
tion were significant-initial level and short-
term fluctuation. In contrast, with the absolute
difference between predicted and obtained GPA
discrepancy as a dependent measure, none of
the multiple correlations reached significance.
An inspection of the zero-order correlations of
the predictors with two GPA measures revealed
only a few significant, but small, correlations
(-.23 < r < .33).

In addition to the regression analysis, the in-
dividual inconsistency variables were also ex-
amined as moderators for the correlation be-
tween pre-entrance ability and GPA. Mirroring
Berdie’s analysis on the general variability in-
dices, high- and low-inconsistency groups were

formed by averaging the inconsistency measures
on the six traits and then splitting on the mean
of the average scores. This procedure was fol-
lowed separately for the change and short-term
inconsistency indices. The far right column of
Table 2 presents the resulting within-group cor-
relations. These correlations did not differ sig-
nificantly for either index (p > .10).
Also following Berdie, an additional grouping

factor was added to control for score level differ-
ences. In this case, the initial level scores were

averaged over traits, and an additional mean
split on level resulted in four groups for the

change and short-term indices. Rao’s (970) X2
test for the equality of correlations obtained
from separate samples yielded no significant dif-
ferences for either the long-term groups
(X2=4.47, p > .10) or the short-term groups
(~=5.99, p > .10). Furthermore, none of the in-
dividual correlational comparisons between the
high- and low-inconsistency groups would have
reached significance, even if tested following the
non-significant overall test.
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Table 2

Correlations of Ability with GPA and Sample Sizes for Groups
Varying in Initial Trait Level and Inconsistency

Discussion

Contrary to expectation, rather than provid-
ing stronger support for short-term fluctuation
as a systematic source of variation among in-
dividuals, the current study substantially weak-
ens the construct and, additionally, finds little
support for systematic individual differences in
change. These findings will be discussed

separately for generalizability and behavioral
predictability and will be compared to Berdie’s
(1969a, 1969b) results. Furthermore, the im-

plications of the results for test theory and the
general construct of individual inconsistency
will be explored.
The generalizability results are consistent

with Berdie’s findings: Positive correlations were
found among the set of six traits for both the
change and short-term inconsistency measures.
Additionally, the correlations were significantly
accounted for by a single common factor in both
cases. However, the proportion of total variance
accounted for by the factor was extremely small
in both cases-.17 for short-term inconsistency
and .21 for change.
Thus, although these data show some support

for generalizability of individual inconsistency
over separate traits, the importance of the

generalizable component for contributing to in-
stability on the trait measures is questionable.
The trait-specific contribution to unstable per-
formance is, on the average, four times as large

as the generalizable component. These results
are more supportive of the contention that un-
stable performance on psychometric instru-

ments is due to random, situation-specific fac-
tors than they are supportive of the contention
that unstable performance arises from sys-
tematic individual differences on a general in-
consistency construct. With respect to contem-
porary reliability theories, some empirical sup-
port is given here to the common practice of cal-
culating and interpreting a single standard error
of temporal instability for individuals in similar
testing conditions (or at similar score levels)
without reference to individual differences in in-

consistency.
For the relationship between individual incon-

sistency and behavioral predictability,
separating short-term inconsistency from
change did not lead to stronger results in any of
the three analyses. Similar to Berdie’s analysis
with the confounded inconsistency measures,
neither change nor short-term fluctuation was
related to the absolute difference between ob-
tained and predicted college grade-point aver-
ages. This same pattern was found for the

generalizable component among the trait incon-
sistency scores, as well as for the inconsistency
measures for each trait. In contrast, the analysis
of the signed discrepancy between obtained and
predicted college grade-point averages was less
related to the inconsistency measures than in
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Berdie’s analysis. Berdie had found that the
signed discrepancy was significantly related to a
general inconsistency measure, averaged over
traits. Unfortunately, as indicated by Berdie,
this index was not easily interpretable.
In the current study, the factor scores for

change and short-term inconsistency measures
provided a meaningful general index; however,
neither was related to the signed discrepancy cri-
terion of behavioral predictability. Furthermore,
if the relationship of signed discrepancy index to
inconsistency is examined at the individual trait
level, only short-term inconsistency of Visualiza-
tion was significantly related to signed GPA dis-
crepancy, while change was significantly related
only to Perceptual Speed. Lastly, an analysis of
change and short-term inconsistency as possible
moderators of the correlation between pre-
entrance ability and GPA, controlling for initial
level, yielded no significant differences in the
overall X2 test or in the individual t-tests. In

contrast, Berdie had found the high-incon-
sistency individuals to be less predictable than
the low-inconsistency individuals, but this dif-
ference was significant only for those with high
means on the traits. However, no overall signifi-
cance test was given for differences in correla-
tions between the various groups in Berdie

(1969b) to control for experiment-wise error.
The best conclusion from the results is that

change and short-term inconsistency on the six
psychometric traits measured in these studies is
not highly related to behavioral predictability in
college achievement. The size and magnitude of
the few significant correlations obtained here,
and in Berdie (1969b), could be attributed to ex-
periment-wise Type I error, due to the multiple
comparisons involving the inconsistency meas-
ures.

The results have implications for the general
nature of the individual inconsistency construct.
It has been shown that neither short-term incon-

sistency nor change is highly generalizable over
cognitive traits. Furthermore, inconsistency on
these traits is not related to behavioral predict-
ability in an important applied setting-achieve-

ment in higher education. Thus, either the in-
consistency construct itself does not describe a
meaningful dimension of individual differences,
or the construct does not apply to performance
inconsistency on cognitive tests. General per-
sonality theory that is relevant to individual con-
sistency would probably favor the &dquo;limited con-
struct&dquo; approach given by the latter possibility.
As Maddi (1976) points out, several personal-

ity theories are based on a consistency model of
human behavior. Fiske and Maddi (1961) pre-
sent a consistency model of personality, for ex-
ample, in which impact-modifying behavior can
vary between individuals. Impact modification
refers to the individual changing the meaning,
intensity, or variety of stimuli he or she encoun-
ters to maintain some &dquo;optimal&dquo; arousal level.
This model, then, focuses on the choice of

stimuli, rather than consistency of response to
the same repeated stimuli. The kind of behavior
implied in the measurement of this type of in-
consistency would be inconsistency of choice and
judgment tasks, rather than inconsistency of
cognitive performance.

In summary, the current study supports the
notion that measurement error from short-term
fluctuations is not due to systematic individual
differences in response consistency, as well as
supporting a more limited definition of the in-
dividual inconsistency construct.
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