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Factor Analysis in CAPD and the “Unimodal” Test used factor analysis with an oblique rotation method. The
Battery: Do We Have a Model that Will Satisfy? description they provide is ambiguous because there are a
number of different oblique rotation methods available

Domitz and Schow (2000) present a series of exp|or_ that are based on different Criteria (Harl’iS, 1985) More-

atory factor analyses involving their Multiple Auditory over, the data included in these analyses were not the
Processing Assessment (MAPA) battery and the Screen- Same in all studies. Schow and Chermak (1999) included
ing Test for Auditory Processing Disorders (SCAN). scores from the Staggered Spondaic Word (SSW) test

Their interpretation of these analyses argues that four dis- (Katz, 1968), whereas in those studies reported by Domitz
tinct aspects of central auditory processing are measured and Schow (2000) and Amos and Humes (1998), SSW

by these tests, but they note that some inconsistencies scorﬁs werelnqt used. |
exist in their results. In a companion article, Schow, The correlations between SCAN subscales used by

Seikel, Chermak, and Berent (2000) present results of a  K€ith (1986), Schow and Chermak (1999), and Schow et
confirmatory factor analysis, which they suggest support &l (2000) are published, so we were able to reanalyze
the four-factor model. Herein, we point out several issues these data. In our reanalysis, data from 8- and 9-year-olds
of contention with respect to the analysis and interpreta- were used separately (Ke'th' 1986)'. In each case, we en-
tion of these data. In addition, the lack of tests in other tered the published correlation matrix into the St?‘“SF'Ca'
sensory modalities precludes the ability to demonstrate Analysis System (SAS, Hatcher, 1994) for examination.

modality specificity with this battery, and therefore repre- Lgi Eﬁc():s-:—egzsp'[r?ge:xut?:cttijs;]n?ngtrrl:z)(ijlp?cljIfc?vr\?e%oEenrt:t’en-
sents a major limitation with this proposed battery of ' y

. . tion of all factors with eigenvalues greater than 1. (These
tesItEs); -:—ct]rlztgll:]d d‘;tge;r'i:iuseiz %ree ﬁ]);p\?vﬂﬂegagil %eelggi tive &€ the default options for the SAS FACTOR procedure
-Xp y y 9 . >SCrp and are perhaps the most common methods used.) In each
statistics (measures of central tendency, dispersion, corre-

lation, etc.) and often expands, as in this case, to more of the four cases, only a single factor had a loading
, €tc.) P ’ o . greater than 1 and therefore was retained in the analysis
complex procedures and models. On the basis of descrip-

tive statistics, relationships (correlations) between the sub- (Table 1). From Table 1, it can be seen that in all in-
scales of the SCAN test (Keith, 1986: Schow and Cher- stances, each of the three scales had similar loadings on a

. single factor. These findings are also consistent with re-
mak, 1999; Schow et al., 2000) and those obtained on the ;
! ' ' X sults reported by Amos and Humes (1998). Thus, consis-
MAPA are rather low (Schow et al., 2000). One interpre- P y ( )

. . ) . tent results emerge when the same analytical methods are
tation of this research (the view favored by Domitz and  gjied o a correlation matrix constructed from the three
Schow, 2000) is that such tests measure distinct aspects gcaN subtests. Schow and Chermak (1999) obtained
of auditory processing ability. An alternative interpreta- different results when principal components extraction
tion is that these tests are not reliable measures of a sin- 54 orthogonal varimax rotation were applied to a matrix
gle underlying ability (Cacace and McFarland, 1995). including both SCAN and SSW test scores.
Which interpretation do we accept? Domitz and Schow (2000) performed an analysis of
There have been inconsistencies in reports of the factoromy the SCAN subtests, but applied anidentified
structure of central auditory processing disorder (CAPD)  gpjique rotation method and accepted the second eigen-
test batteries. For example, Keith (1986) and Amos and  yector, which had an eigenvalue of only 0.77. Conven-
Humes (1998) present results of factor analyses suggest- tionally, eigenvalues less than 1 are not retained for con-
ing that measures from the SCAN test load on a single  sideration (Harris, 1985). It is worth noting that when we
factor, whereas Schow and Chermak (1999) and Domitz  retained two factors, regardless of the eigenvalues ob-
and Schow (2000) present results suggesting that mea-  tained, and used the Harris-Kaiser oblique rotation
sures from the SCAN test load on two factors. However, method (Hatcher, 1998), we obtained solutions similar to
several concerns exist for these two later reports that raiseDomitz and Schow (2000) in three of the four cases (data
important issues and question the validity of their inter- not shown). Thus, some of the inconsistencies reported by
pretation. These concerns include 1) the analytical meth- these authors are caused by inconsistencies in the meth-
ods used were not clearly stated, 2) an oblique rotation  ods applied and do not appear to be caused by “chance
method was used that does not ensure independence characteristics of the data” as suggested by Schow et al.
among factors, and 3) the criterion used for accepting and (2000).
retaining a factor (i.e., eigenvalues less than 1) is unac- Domitz and Schow (2000) also provided results of an
ceptable by conventional standards. For example, in their analysis of eight subtest scores from their MAPA battery.
work, Domitz and Schow (2000) simply state that they They retained four factors, although they note that the
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TABLE 1. TABLE 2.
Study FW AFG Ccw Variable Factor 1 Factor 2 Factor 3 Factor 4
Keith, 1986 (8-year-old data) 0.78 0.77 0.69 SCAN-AFG 0.38 0.32 -0.57 —0.41
Keith, 1986 (9-year-old data) 0.77 0.80 0.64 SCAN-FW 0.35 0.55 -0.34 0.02
Schow and Chermak, 1999 0.62 0.74 0.76 SCAN-CW 0.74 0.03 0.16 -0.13
Domitz and Schow, 2000 0.73 0.77 0.67 mMSAAT-LE 0.60 0.53 0.07 0.03
mSAAT-RE 0.35 0.72 0.35 0.21
FW, filtered words; AFG, auditory figure ground; CW, competing PP-LE 0.75 ~0.30 ~0.39 0.16
words. PP-RE 0.72 ~0.28 ~0.34 0.23
DD-LE 0.68 -0.23 0.25 —-0.43
fourth factor had an eigenvalue of 0.896 and thus was not DD-RE 0.47 0.07 0.57 -0.19
above the conventional noise level (Harris, 1985). How-  CS-LE 0.51 -0.55 0.16 -0.17
ever, it is worth noting that each of the four factors re- CS-RE 0.48 -0.16 0.14 0.70
tained was composed mainly of just left- and right-ear Eigenvalue 2.943 1.575 1.071 0.891

scores from the same test. For example, the major load-
ings for the first factor were on left- and right-ear presen-
tations of the pitch pattern (PP) test. Likewise, the major
loadings for the second factor were on left- and right-ear
presentations of the Selective Auditory Attention Test
(SAAT; Cherry, 1980), and so on. One interpretation of
these results is that left- and right-ear scores measure es-
sentially the same underlying abilities and that these fac-
tors represent test-specific variance, rather than variance
associated with some general auditory ability. It is also
worth noting that the SAAT test was originally designed
for binaural presentation. Domitz and Schow (2000) pro-
vide no evidence that ear differences on this test contrib-
utes any kind of meaningful information.

Given these methods, it is not surprising that a subse-
quent factor analysis of subtest scores for both the SCAN
and MAPA yielded “some instability.” In the companion
article, Schow et al. (2000) use confirmatory factor analy-
sis as an alternative means of evaluating their four-factor
model. According to Becker (1990), “Authors should
make every effort to identify equivalent models and to
discuss whether such models offer plausible representa-
tions of the data.” However, Schow et al. (2000) fail to
consider alternative models. A fundamental problem with
their approach is that several of the factors retained in
their solution are defined in terms of only a single test
(e.g., PPs presented to the left ear and PPs presented to
the right ear). Anderson and Gerbing (1988) have sug-
gested that multiple-indicator measurement models are
preferable. This later approach allows one to separate
variance associated with the trait in question from vari-
ance uniquely associated with a specific test. Ideally, the
battery being analyzed would have three or four tests for
each underlying trait.

We examined the data from Table 2 of Schow et al.
(2000) by means of both exploratory and confirmatory
factor analyses. We applied principal components analy-
sis, only accepting eigenvalues greater than 1 (default
values of the SAS FACTOR procedure). This analysis
resulted in the three-factor solution shown in Table 2
(Factor 4 is also shown for completeness). The pattern of
results is considerably different from that reported by
Domitz and Schow (2000), who used anidentified
oblique rotation method. Again, this illustrates that the
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results are method dependent. It is also noteworthy that
our first (largest) factor had positive loadings on all of the
scales. We interpreted this as a general factor reflecting
what is common to all of these tests. The other factors
accounted for lesser amounts of variance and their inter-
pretation is not at all clear. Factors 2 and 4 only have a
single loading=0.7 and Factor 3 has none.

We next used the CALIS procedure from SAS (Hatch-
er, 1994), with the maximum likelihood method, to repli-
cate both the model evaluated by Schow et al. (2000) and
one alternative model. For both models, we estimated the
variance associated with the underlying factors and test-
specific error. To replicate the Schow et al. (2000) model,
we included filtered words (FW), auditory figure ground
(AFG), monaural Selective Auditory Attention Test, left
ear (SAAT-LE), and monaural Selective Auditory Atten-
tion Test, right ear (NSAAT-RE) on the first factor; di-
chotic digits, left ear (DD-LE) and dichotic digits, right
ear (DD-RE) on the second factor; pitch patterns, left ear
(PP-LE) and pitch patterns, right ear (PP-RE) on the third
factor; competing sentences, left ear (CS-LE), competing
sentences, right ear (CS-RE), and competing words (CW)
on the fourth factor. Additionally, we estimated the co-
variance between these factors.

Our replication of the Schow et al. (2000) model pro-
vided a goodness-of-fit index (GFI) of 0.85 (compared
with their reported GFI of 0.86) and an adjusted good-
ness-of-fit index (AGFI) of 0.72 (compared with their
reported AGFI of 0.77). These values are reasonably
close to the values presented by Schow et al. (2000) con-
sidering that these authors did not identify the specific
procedure they used. The alternative model we used con-
sidered a single common factor on which all tests were
included and four specific factors on which each pair of
left- and right-ear presentations were included (i.e.,
MSAAT-LE and mSAAT-RE, PP-LE and PP-RE, DD-LE
and DD-RE, CS-LE and CS-RE). Our orthogonal model,
with a general factor and four test-unique factors, gener-
ated a GFI of 0.84 and an AGFI of 0.72. These values
are also reasonably close to the values obtained by the
Schow et al. (2000) model. Therefore, we conclude that
the data are consistent with both models, although neither
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provides a good fit of the data. Thus, these tests may Dennis J. McFarland
measure four distinct abilities, or a single ability and sev- The Wadsworth Center, Albany, NY
eral test-unique effects. Anthony T. Cacace
A major limitation with all of these studies and analy- Albany Medical College, Albany, NY
ses considered herein centers on their potential inability to ' ’
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