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ABSTRACT In his response to our article, Baumester argued that 1n real
data, the confound between interitem variance and trait extremty 1s small
(typically 1n the range of 0 and — 2), and that the danger of artifact associated
with the apphication of median splits to interitem variance 15 not as serious
as our first simulation study would lead one to beheve When we examined a
large body of actual personality data, employmg personality scales of average
rehability and relatively large samples, we found that the average magmtude
of the confound was — 15 However, we also found that even a confound as
small as — 03 could be associated with significant differential range restric-
tion of the trait scores within subsamples produced by the median spht (MS)
techmque We note that several factors, not just the magnitude of the inter-
item vanance/trait extremity confound, must be considered when assessing
the danger of artifact associated with the MS techmique We again conclude
that researchers should use the moderated multiple regression (MMR) tech-
nique 1n preference to the MS techmque when testing for moderating effects
1n personality research

In his response to our article, Baumeister sought to defend the me-
dian spht (MS) techmque as a viable method for testing whether item
variance on a trait measure operates as a personality moderating vari-
able (Baumesster, 1990) He noted that, 1n our first simulation study
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(Bissonnette, Ickes, Bernstein, & Knowles, 1990), the correlations be-
tween mteritem variability and trait extremity were found to be greater
than those typically reported by researchers analyzing actual person-
ality data The smaller confounds charactenstic of real data are viewed
by Baumeister (1990, Baumeister & Tice, 1988) as typically small or
neghgible, and not a senious threat to the vahdity of conclusions based
on application of the MS technmique

We agree with Baumeister that 1t 1s important to examine actual data
to determine the degree of confound between interitem variance and
trait extremuty, and to assess the danger of artifact posed by this con-
found We also agree that when there 1s no correlation between inter-
item variance and trait extremuty (r = 00), both the MS technique and
the moderated multiple regression (MMR) techmque effectively control
Type I error rates, as indicated by the results of our second simulation
study

We note, however, that 1n our first simulation study, we found that
the Type I error rate of the MS techmque, when apphed to interitem
variance, varied as a function of a number of factors For example, as
sample size increased, and as the rehabihty of the personality measure
increased, so did the Type I error rate associated with the MS tech-
nique By implication, these findings suggest that the MS techmque
should result i differential range restriction of the trait scores within the
subsamples that 1t produces (a) when the sample size 1s relatively large,
(b) when the personahity measure used 1s highly rehiable, or (¢) when
both of these conditions occur Thus, even modest levels of confound
(between 0 and — 2) could be expected to result in significant differen-
tial range restriction of the subsamples produced by the MS techmique
when the sample s1zes are relatively large and the personality scales are
farrly rehable

To test this prediction, we examined the results of applying the MS
technique to a large body of personality data collected in departmental
pretestings during previous semesters (fall 1988 through spring 1990)
These are the sort of data that are commonly reported in convergent,
divergent, and critenion vahidity studies of personality trait measures
The results of our analyses are presented in Table 1, the first three col-
umns of which specify the personality scale used, the sample size (n),
and the scale’s rehability coefficrent (a) !

1 We note that Baumesster and Tice (1988) suggested the use of 9- or 10-pont re-
sponse alternatives when using “metatraits ” Because we did not collect data spe-
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The fourth column, labeled r, hists the interitem variability/trait ex-
tremity correlation for each scale Baumeister proposed that, in real
personality data, this correlation typically falls between 0 and — 2
Consistent with Baumeister’s proposition, of the 24 correlations re-
ported, 18 out of 24 (75%) fell within this range, with a mean correla-
tion of — 15 None of these correlations was positive

It should be noted, however, that the generally low magnitudes of
these correlations 1n no way ensured that the confound between item
vanance and trait extremuty could be dismissed as “not serious ” On the
contrary, 21 of the 24 correlations (87 5%) between item variance and
trait extrermty were statistically significant, with 14 of the correlations
significant beyond the 001 level

Of greater relevance, however, 1s the question of whether these mod-
est levels of confound can be associated with significant differential
range restriction in the subsamples of trait scores produced by the MS
approach In our previous article, we argued that extreme high and
extreme low trait scores will tend to be associated with less mtentem
vaniance and will therefore be overrepresented 1n the low interitem varn-
ance (low IIV) subsamples Thus, we would predict that the frait score
variance for the low IIV subsamples will be rehiably greater than the
trait score vanance for the high IIV subsamples, indicating the presence
of significant differential range restriction

The fifth and sixth columns in Table 1 present the standard deviations
of the trait scores within each of the high and low IIV subsamples In 20
of the 24 cases (83 3%), the low IIV subsample exhibited significantly
more frau score variance, as revealed by the F ratios in the last column
of Table 1 Moreover, these F rathos were significant in 14 of the 18
cases (77 8%) in which the interitem vanance/trait extremity confound
was between 0 and — 2

These data indicate that when researchers use standard personahty
scales of average rehability with relatively large samples, even levels
of interitem vanance/trait extremuty confound as small as — 03 can

cifically for this investigation, the more common 4- and 5-pomt response alternative
formats were analyzed In a related computer simulation study not reported 1n our pre-
vious article, we found that the Type I error rates assoctated with the MS techmique
did not duffer a great deal between data representing 5 alternatives and those repre-
senting 10 alternatives Thus previous simulation also supported Baumesster and Tice’s
hypothesis that the danger of artifact associated with a 2-pomt response format would
be much greater than that associated with a 10-pomt format
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Table 1
Summary of Findings from Pretest Data

Pretest sample N a r st s F
Spring 1990 ©
Self-Esteem4 543 86 — 10* 646 601 116
Shyness® 546 82 — 27*%x* 768 ST0 1 BI¥kx+
Interaction Anxiety? 507 89 — 17¥*** 1171 971 145**
Fall 1989 ©
Private Self-Consciousness® 703 70 — 11** 615 509 1 46%**
Public Self-Consciousness® 742 77 — 16**%* 578 465 ] 55%**x
Social Anxiety® 750 75 = 27*¥*x 609 422 2 Qfkk¥*
Shyness* 726 83 — 19%kx* 7096 621 1 64%F**
Interaction Anxietyf 736 89 — 09* 1202 1051 1 31**
Spring 1989 ®
Private Self-Consciousness® 465 62 — 10* 435 375 135%
Public Self-Consciousness® 494 80 — 14%* 386 342 127*
Social Anxiety?® 493 72 - 22%xxx 417 334 ] 56%%*
Masculimty* 458 88 —00 835 877 090
Femiminty! 465 85 -—08 777 740 110
Achievement) 476 78 -—-03 794 705 127
Shyness® 481 85 — 16%** 633 471 ] 81%kx*
Fall 1988 *
Shyness* 742 76 — 2]1***x 570 420 ] 84%+**
Sociabihity 751 70 — 21%kxx 322 253 ] 62****
Pnivate Self-Consciousness® 724 65 — 10** 471 396 142%%*
Public Self-Consciousness® 754 76 — 10** 401 356 127*
Social Anxiety?® 756 70 — 26%*#% 414 317 1 TO*¥***
Fantasy Ideation! 743 70 — I18***¥* 5086 472 ] 59k
Empathic Concern! 749 78 — 12%** 445 416 114
Perspective Taking! 746 77— 15%*%%*% 544 432 1 60****
Personal Distress! 738 76 — 13*x* 524 441 142
*p < 05
**p < 01
*xxp < 001
*#**p < mo

a Low mtentem variance
b High interitem variance

¢ Measured using a 5-pomnt Likert response format

d Rosenberg, 1979
e Cheek & Buss, 1981

f Leary, 1983
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be associated with significant differential range restriction of the trait
scores within the subsamples created by the MS techmque If scores
on a relevant criterion are then correlated with the trait scores within
subsamples evidencing differential range restriction, the trait-criterion
correlation within the low IV subsample will be exaggerated, whereas
the trait-criterion correlation within the high IIV subsample will be at-
tenuated This would be true both 1n cases where the subsamples are
used to test for a moderating effect of mteritem vanance, and 1n cases
where one subsample 1s discarded in preference to the other In the
words of Wherry (1984), “Due to prior selection of cases on one of the
two variables to be correlated, the resulting correlation coefficient may
become either spuriously high or spuriously low relative to the value
obtained by using the entire sample” (p 49, italics ours, see example
onp 50)

The central 1ssue 1s not so much the size of the correlation between
trait extremity and 1nteritem variance, rather, the central issue is whether
this confounding, however small in magmitude, leads to differential
range restriction of the trait scores within the subsamples produced by
the median split approach The present data indicate that confounds
between 0 and — 2 can lead to significant differential range restriction
under conditions implicated by the first of our simulation studies

CONCLUSION

Is the danger of artifact associated with the application of median splits
to 1nteritem vanance a “common malady” or a “rare and exotic dis-
ease?” It depends The results of our first simulation study demon-
strated that the Type I error rate of the MS approach, when apphied to
mteritem variance, 1s a function of a number of factors, such as scale
rehability and sample size For example, as sample size increases, and
as rehability increases, the potential for artifact also increases

g Femngstein, Scheier, & Buss, 1975

h Measured using a 4-point Likert response format

1 Bem, 1974

J Spence & Helmreich, 1983

k Shyness, Sociability, Private Self-Consciousness, Public Self-Consciousness, and
Social Anxiety were measured using a 4-pont Likert response format Fantasy Idea-
tion, Empathic Concern, Perspective Taking, and Personal Distress were measured
using a S-pomnt Likert response format

1 Davis, 1983
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Complementing these findings from the simulation studies, the pres-
ent examination of real personality data indicated that when standard
personality scales were admimstered to relatively large samples, sig-
nificant differential range restriction was associated with the MS ap-
proach 83 3% of the ime Moreover, such differential range restriction
was found 1n 77 8% of the cases in which the interitem variance/trait
extremity confound was between 0 and — 2

Baumester correctly interpreted our first simulation study as indi-
cating that researchers should beware the danger of artifact when the
mteritem variance/trait extremity correlation 1s large However, he ne-
glected to note that the rate of Type I error associated with the ap-
phcation of the MS techmique to intenitem variance 1s multiply deter-
rmuned by a number of factors that include sample size, scale reliability,
and the size of the trait-criterion correlation Instead of acknowledging
thas complexity, Baumeister proposed a simple but insufficient rule-
of-thumb, 1 € , that the magnitude of the interitem vaniance/trait ex-
tremity correlation can serve as a single, rehable indicator of the danger
of artifact associated with applying median splits to interitem vanance

The results we have reported here and 1n our previous article lead
us to a different conclusion We conclude that researchers should not
rely on the magnitude of the moderator/trait extremity confound when
assessing the danger of artifact associated with the use of median sphts
to test for moderator effects in personality research We suggest that the
danger of artifact 1s instead a more complex function of a number of
parameters that are likely to vary from one personality study to the next
Specifically, even when the interitem variance/trait extremty confound
1s low, the MS approach 1s susceptible to range-restriction artifact when
scale rehability 1s high, when sample size 1s large, or when both of
these conditions apply We further note that some of the conditions that
reduce the danger of artifact associated with median splits of mteritem
variance (e g , small sample size, low scale reliability, and weak trait-
criterion correlation) are conditions that many researchers deliberately
seek to avoid when designing a personality study

For these reasons, we again recommend against using the MS tech-
mique to test for personahity moderating effects Instead, we recommend
using the MMR approach, which our simulation studies have shown
(a) to control Type I error rate across all tested levels of sample size,
scale reliability, and trait-critenion correlation, and (b) to be more sta-
tistically powerful than the MS techmque The MMR analysis, whether
used alone or as a check on the MS analysis, should enable researchers
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to maximize the probability of detecting genuine moderating effects,
and minimuze the probability of reporting spurious ones
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