
519

A Test of the Theoretical Model of the Revised
Illinois Test of Psycholinguistic Abilities
Nerella V. Ramanaiah, James P. O’Donnell and Michael Adams
Southern Illinois University at Carbondale

This study tested the theoretical model underly-
ing the Revised Illinois Test of Psycholinguistic
Abilities (ITPA). The ITPA model is a hierarchical
factor model which includes five first-order factors

(Receptive Process, Organizing Process, Expressive
Process, Closure, and Sequential Memory); two sec-
ond-order factors (Representational Level and
Automatic Level); and one third-order factor (Psy-
cholinguistic Ability). Results from correlated mul-
tiple-group component analyses of the ITPA subtest
intercorrelations for each age group in the
standardization sample provided strong support for
the theoretical model.

Since its publication, the Illinois Test of Psy-
cholinguistic Abilities (ITPA) has become one of
the most popular instruments for the assessment
of psycholinguistic abilities and disabilities in
children. Its popularity may b2 partly attributed
to the intuitively appealing psycholinguistic
model used for its development. This theoretical
model is an adaptation of Osgood’s (1957a, b)
three-dimensional communication model (Para-
skevopoulos & Kirk, 1969, p. 11). The Osgood
model deals with an individual’s psychological
functions which operate in communication ac-
tivities. The revised ITPA consists of 12 subtests
which are divided into two levels-Representa-
tional and Automatic. There are six subtests at
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the Representational Level, which are grouped
under three interrelated processes-Receptive,
Organizing, and Expressive. The remaining six
subtests, organized at the Automatic Level,
cover two related processes-Closure and Se-
quential Memory. This paper reports the results
of an empirical study which tested the theoreti-
cal model underlying the revised ITPA.

Following the publication of the original ver-
sion of the ITPA, a number of factor analytic
studies were conducted seeking empirical sup-
port for the ITPA theoretical model. (Excellent
reviews of these studies can be found in Meyers,
1969; Ryckman & Wiegerink, 1969.) In general,
factors corresponding to the Representational
Level and to the Auditory-Vocal and Visual-
Motor channels were found consistently. The
Automatic Level did not appear to be a strong
ITPA dimension, while Process Orientation

emerged as a separate factor at higher age levels
in a few studies.

In describing the revised ITPA, Paraskevo-
poulos and Kirk (1969) reported that several of
their own attempts to factor analyze the inter-
correlations among the revised ITPA subtests by
standard factor analytic methods produced
nebulous results; and they concluded that the
ITPA subtests are too complex to yield a simple
factor structure (p. 183). Nevertheless, the theo-
retical model underlying the ITPA continues to
fascinate researchers, and several studies bear-
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ing on the factor structure of the revised ITPA
have been published. For example, Smith and
Marx (1971), using normal children, obtained
one factor corresponding to the Expressive
Process and three other factors which are not

specified by the ITPA model. Burns and Watson
(1973), using underachieving children, reported
results supporting the existence of factors corre-
sponding to the Visual-Motor and Auditory-
Vocal channels of communication and the Ex-

pressive Process. Finally, Doughtie, Wakefield,
Sampson, and Alston (1974) tested the hypothe-
sis that the relative placement of the first six
ITPA subtests in factor space corresponds with
their placement in the Representational Level of
the ITPA model. Factor analysis of the pub-
lished ITPA subtest intercorrelations (Paraske-
vopoulos & Kirk, 1969) at each age level sup-
ported the hypothesis for six older age groups
(ages 5 to 10) but not for the two youngest age
groups (ages 2 to 4).
A major problem with most of the previous

studies is that empirical evidence was sought for
Osgood’s three-dimensional communication
model rather than for the model which was ac-

tually used for developing the ITPA. Examina-
tion of the description of the organization of the
12 subtests of the revised ITPA (Paraskevo-
poulos & Kirk, 1969, pp. 16-23) indicates that
these subtests have been organized according to
the hierarchical factor model presented in

Figure 1. This model specifies five first-order
factors (Receptive Process, Organizing Process,
Expressive Process, Closure, and Sequential
Memory); two second-order factors (Representa-
tional Level and Automatic Level); and one
third-order factor (Psycholinguistic Ability). The
model also defmes each first-order factor as a
function of a specific set of ITPA subtests and
each second-order factor in terms of a specific
set of first-order factors. Another important
problem is that many of the previous studies
were based on exploratory factor analysis
methods which are not appropriate for testing
the presence of a hypothesized factor structure
(Gorsuch, 1974). The present study sought em-

pirical evidence for the hierarchical factor

model (Figure 1) which was used as the theoreti-
cal model for developing the ITPA.

Method

Subjects
The data for this study consisted of the corre-

lations among the 12 subtests for each age group
in the standardization sample of the revised
ITPA (Paraskevopoulos & Kirk, 1969, pp.
202-209). The standardization sample consisted
of 962 normal children drawn from age groups

ranging from 2 years 7 months to 10 years 1

month of age. The number of subjects in various
age groups ranged from 107 to 128. There was
an equal number of males and females in each
age group. A detailed description of the stand-
ardization group can be found in Paraskevo-

poulos and Kirk (1969, pp. 50-72).

Data Analyses

The construct validity of the revised ITPA in
terms of its theoretical model was assessed by
separately testing the hypotheses concerning the
five first-order factors, the two second-order fac-

tors, and the third-order factor as specified by
the hierarchical factor model in Figure 1. The

hypothesis that Receptive Process, Organizing
Process, Expressive Process, Closure, and Se-
quential Memory are the five first-order factors
was tested separately for each age group by per-
forming correlated multiple-group components
analysis (Gorsuch, 1974, pp. 74-78) for the

matrix of intercorrelations among the 12 ITPA

subtests. This multiple-group components anal-
ysis involves the use of the hypothesized factor-
loading matrix for the first-order factors.

In general, a hypothesized factor-loading ma-
trix specifies in matrix notation how the theore-
tical model defines each factor in terms of the

relevant variables. The hypothesized factor-

loading matrix for first-order factors consisted
of 12 rows representing the 12 ITPA subtests
and 5 columns corresponding to the 5 hypothe-
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F igure 1

The hierarchical structure underlying the 12 ITPA subtests
See Paraskevopoulos & Kirk (1969) for a full description.
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sized first-order factors. Each factor column in
this matrix consisted of unities for subtests de-

fining that factor and zeroes for the other sub-
tests. Next, the hypothesis that Representational
Level and Automatic Level were the two second-
order factors was tested by performing corre-
lated multiple-group components analysis for
the matrix of intercorrelations among the five
first-order factors obtained for each age group
in the previous step. The hypothesized second-
order factor-loading matrix consisted of five
rows representing the five first-order factors and
two columns assigned for the two second-order
factors. Each second-order factor column con-
sisted of unities for the first-order factors defin-

ing that factor and zeroes for the other first-
order factors. A significant and high correlation
between the two second-order factors would pro-
vide evidence for the existence of general Psy-
cholinguistic Ability as the third-order factor in
the hierarchical model. A tested hypothesis con-
cerning the existence of a specified set of factors
is said to be confirmed to the extent that the fac-

tor-loading matrix obtained from correlated

multiple-group component analysis matched the
hypothesized factor-loading matrix.

Results

Since the results were essentially the same for
all age groups, this paper presents the results for
three selected age groups: 3-7 to 4-1 (pre-school
level); 5-7 to 6-1 (kindergarten level); and 7-7 to
8-1 (primary level). Table 1 presents the factor
loadings of the 12 ITPA subtests on five

hypothesized factors separately for the three age
groups.’ The communalities for most of the sub-
tests were as high as the internal consistency re-
liability values published by Paraskevopoulos
and Kirk (1969, p. 102) using the same data. The
results in Table 1 clearly indicate that within
each age group, the subtests hypothesized by the
theoretical model to define a given first-order

’Factor loadings for the remaining five age-groups for all
analyses may be obtained from the first author.

factor had statistically significant and high load-
ings on that factor, while most other subtests
had very low and nonsignificant loadings on that
factor. As hypothesized, Receptive Process, Or-
ganizing Process, Expressive Process, Closure,
and Sequential Memory clearly emerged as the
first-order factors underlying the 12 ITPA sub-
tests. At each age level, these five factors ac-
counted for more than 50Yo of the total variance.
The pattern of factor loadings was nearly the
same in all age groups. Thus, the hypothesis
about the five first-order factors received strong
empirical support.

Table 2 gives the factor loadings of the five
first-order factors on the two hypothesized
second-order factors. As hypothesized, three
first-order factors-Receptive Process, Organiz-
ing Process, and Expressive Process--clustered
to form one second-order factor-Representa-
tional Level; the remaining two first-order fac-
tors---Closure and Sequential Memory joined
together to form the other second-order fac-
tor-Automatic Level. At each age level, the two
second-order factors accounted for more than
50% of the total variance, and the factor struc-
ture was quite similar across the three age-
groups. Thus, these results strongly support the
hypothesis that Representational Level and
Automatic Level are the two second-order fac-
tors.

The correlation between the two second-order
factors was .61 in the pre-school group, .38 in
the kindergarten group, and .39 in the primary
sclfool group. All of these correlations were sig-
nificant at .01 level. These results support the

hypothesis that general Psycholinguistic Ability
is the third-order factor.

. Conclusions

The factor structure of the data was very simi-
lar across a wide range of age groups. In addi-

tion, the factor structures were very similar to
the theoretical model postulated. Thus, the pres-
ent study provides strong empirical support for
the hierarchical factor structure underlying the
ITPA.
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