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Assessing the Factorial Invariance of Harter’s
Self-Concept Measures: Comparing Preadolescents
With and Without Spina Bifida Using Child, Parent,

and Teacher ReportTHILL ET AL.FACTORIAL INVARIANCE

Azure Dee Welborn Thill
Department of Psychology

North Central College

Grayson N. Holmbeck, Fred B. Bryant, Cheryl Nelson, Amra Skocic,
and Nicole Uli

Department of Psychology
Loyola University Chicago

The purpose of this study was to determine whether the structure of children’s self-concept, as
rated by children themselves on the Self-Perception Profile for Children (SPPC; Harter, 1985),
and the structure of children’s competence, as rated by their parents on the Rating Scale of
Child’s Actual Behavior (PRS) and teachers on the Rating Scale of Child’s Actual Behavior
(TRS; Harter, 1985), are similar across samples of children with and without spina bifida (chil-
dren were 8 and 9 years of age; n = 68 in each sample). Using confirmatory factor analyses, re-
sults revealed that a multidimensional model for the SPPC and the TRS fit the data well for both
samples. On the other hand, the model for both mothers’ and fathers’ PRS ratings did not fit the
data for the spina bifida sample. Further tests of factorial invariance conducted on the SPPC and
TRS revealed that the spina bifida and able-bodied samples tended to have the same pattern and
magnitude of factor loadings for both instruments. There was some invariance, however, in the
amount of unique error variance accounted for across samples. These results bolster our confi-
dence in using the SPPC and TRS to compare children with and without spina bifida.

Self-concept is a construct widely studied in the field of so-
cial development (e.g., Demo, 1992; Harter, 1998) and refers
to ways in which children perceive their own attributes or
traits. Within the developmental literature, this construct has
been approached in two ways. First, self-concept has been
conceived as a single, overarching global construct (e.g.,
Piers & Harris, 1964). Other researchers, however, believe
that self-concept is a multifaceted construct such that there
are several, unique subcomponents that together form this
construct (e.g., Harter, 1985; Marsh & Hocevar, 1985).

One widely used, multidimensional self-concept measure
is the 36-item Self-Perception Profile for Children (SPPC;
Harter, 1985). Specifically, the instrument consists of one
Global Self-Worth subscale and five domain-specific
subscales (6 items each): Scholastic Competence, Social Ac-
ceptance, Athletic Competence, Physical Appearance, and

Behavioral Conduct. Research has demonstrated high inter-
nal consistency (e.g., Schumann et al., 1999) and test–retest
reliability (e.g., Granleese & Joseph, 1994) for each of the
subscales on the SPPC. Furthermore, a teacher version
(Teacher’s Rating Scale of Child’s Actual Behavior [TRS];
Harter, 1985) of the instrument has been adapted from the
SPPC, which may also be modified to create a parent version
(Parent’s Rating Scale of Child’s Actual Behavior [PRS];
Harter, 1985). Both of these adult versions of the measure
have demonstrated adequate psychometric properties, in-
cluding convergent and discriminant validity (Cole, Gondoli,
& Peeke, 1998). Similar to the child version of the instru-
ment, the TRS and the PRS contain five domain-specific
subscales (Scholastic Competence, Social Acceptance, Ath-
letic Competence, Physical Appearance, and Behavioral
Conduct). Unlike the SPPC, however, the TRS and the PRS
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do not include a Global Self-Worth subscale and instead of 6
items per subscale, the TRS and PRS include 3 items per
subscale (for a total of 15 items).

Another important distinction between the child and adult
versions of Harter’s (1985) measure is terminological. Inves-
tigators who use Harter’s (1985) measures often refer to the
child version as a measure of self-concept (e.g., Veerman, ten
Brink,Straathof,&Treffers,1996).Ontheotherhand, investi-
gators who use the parent and teacher versions usually refer to
the instrument as a measure of children’s competence (e.g.,
Cole et al., 1998). Indeed, it is likely that the best reporter of
one’s self-concept is the target person (e.g., the child), but it
seems reasonable to assume that multiple informants can re-
port on an individual’s competence (e.g., parents and teach-
ers). Although some subscales of the measure (e.g., Physical
Appearance) do not necessarily assess competence, we use
both of these terms so as to be consistent with past literature
and to distinguish between child and adult perceptions.

Within the self-concept and competence literatures, re-
search has replicated the factor structure of the SPPC origi-
nally obtained by Harter (1985; e.g., Granleese & Joseph,
1993; Schumann et al., 1999; Trent, Russell, & Cooney,
1994; Veerman et al., 1996) as well as the factor structure for
the TRS and PRS (Cole et al., 1998). In other words, the find-
ing that this self-concept measure is composed of five unique
subscales is quite robust, thus validating the instrument.
Moreover, factorial validity and factorial invariance (i.e., the
equivalence of factor structures across different groups) has
been examined in recent studies. For example, there is evi-
dence that the structure of children’s self-concept, as mea-
sured by the SPPC, is different in White versus African
American populations (Schumann et al., 1999). These differ-
ences, though, are primarily the result of factorial complexity
within the African American population (i.e., several of the
36 individual items contained in the instrument loaded on
more than one factor when a principal components analysis
was conducted). Other researchers, however, have found
equivalence of factor structures across diverse populations.
For example, Veerman et al. (1996) found evidence for the
factorial invariance of the SPPC in nonclinic versus clinic
samples.

Although previous research has demonstrated factorial
invariance for the SPPC across certain populations (e.g.,
clinic vs. nonclinic groups), the equivalence of factor struc-
ture has not been assessed across pediatric versus
nonpediatric samples. Because this instrument is often used
to compare these two groups (e.g., Appleton et al., 1997), it is
important to establish factorial invariance across these two
types of samples. There is reason to believe that these two
samples of children (and their parents and teachers) may not
interpret the instrument in the same manner. With respect to
this study, the physical limitations associated with spina
bifida (a congenital birth defect caused by a failed closure of
one or more vertebrae during the early weeks of pregnancy,
which typically produces urinary, bowel, orthopedic, and

neurological difficulties) likely have important implications
for one’s self-concept, and these effects may produce differ-
ences in the structure of self-concept across samples. Spe-
cifically, the Athletic Competence and Physical Appearance
subscales may be more important determinants of
self-concept among children with spina bifida than they are
among able-bodied children. Accordingly, the purpose of
this study was to determine whether the structure of
self-concept, as measured by Harter’s (1985) SPPC, is com-
parable across samples of children with and without spina
bifida. Parent and teacher versions of the instrument, which
tap adult ratings of children’s competence in comparison to
other children, were also examined for factorial invariance.
We turn now to a brief description of issues related to facto-
rial invariance and the assessment of self-concept in pediat-
ric versus nonpediatric samples.

ISSUES OF FACTORIAL INVARIANCE

When examining factorial invariance across samples, three
basic questions must be addressed, each of which focuses on
a different aspect of factorial structure. Each of the Harter
(1985) instruments (i.e., the SPPC, TRS, and PRS) were ex-
amined separately; three questions were posed for each in-
strument.

The first structural question concerns whether the same
underlying dimensions of self-concept are in fact relevant for
both populations. In other words, is the SPPC a valid multidi-
mensional measure of self-concept for both the spina bifida
and able-bodied samples? Specifically, this question ad-
dresses whether the domains of Scholastic Competence, So-
cial Acceptance, Athletic Competence, Physical
Appearance, and Behavioral Conduct underlie self-concept
in both samples as assessed with the SPPC. We addressed
this question by imposing the factor structure obtained by
Harter and others (e.g., Harter, 1985; Trent et al., 1994) on
the SPPC (and PRS and TRS) data for each group separately
and evaluated whether the model provided a reasonable fit
for each group.

Assuming that the same five domains are relevant for both
groups, a second structural question examines whether the
relationship between domain-specific subscales and total
self-concept is equivalent for children with and without spina
bifida. In other words, do the five domains have the same
loadings on the general self-concept factor for the two groups
of children? Or do children with spina bifida use do-
main-specific aspects of self-concept differently to define
their total self-concept compared to children without spina
bifida? We addressed this question of factor loading
invariance by evaluating whether the factor loadings were
equivalent across groups (with a multigroup confirmatory
factor analysis [CFA]).

Assuming that the domains of self-concept have similar
factor loadings for both groups of children, a third structural
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issue concerns the amount of variability in each specific do-
main of self-concept that is unrelated to self-concept. In other
words, is the amount of variance in each domain-specific
subscale that reflects other influences besides self-concept
the same for children with and without spina bifida? Or is
there more unique, unexplained variance in the specific do-
mains of self-concept for one group relative to the other?
Thus, we investigated (a) invariance in the pattern and mag-
nitude of factor loadings across groups and (b) invariance in
the unique error variance of domain-specific self-concepts.

It is important to note that answers to the first two of these
three structural questions (i.e., whether the pattern and mag-
nitude of factor loadings are invariant across groups) provide
sufficient evidence regarding factorial invariance, regardless
of the findings pertaining to the third question. This is be-
cause the two groups may well differ in the variance of mea-
surement errors for certain domains (i.e., the unique variance
in domain-specific subscales), even if there is factorial
invariance across groups (Kline, 1998; MacCallum &
Tucker, 1991).

STRUCTURAL HYPOTHESES

If our data support the factorial invariance hypothesis for
children with and without spina bifida, then we can be more
confident in using the Harter (1985) instruments (i.e., the
SPPC, TRS, and PRS) to compare the development of
self-concept and adult-rated child competence in children
with and without this pediatric condition. However, differ-
ences across samples may be found. As noted earlier, the
Athletic Competence and Physical Appearance subscales of
the SPPC may play a more important role in defining overall

self-concept in the spina bifida sample compared to the
able-bodied sample. Thus, we hypothesized that these two
subscales would load more highly on total self-concept in the
spina bifida sample when compared with the able-bodied
sample. A similar argument could be made for adult ratings
of children’s competence; teachers and parents may be par-
ticularly attuned to Athletic Competence and Physical Ap-
pearance when rating a child’s level of competence because
of the visible physical disabilities associated with spina
bifida. Thus, we expected these subscales to load higher on
children’s overall competence in the spina bifida sample than
in the able-bodied sample.

METHOD

Participants

As part of a larger longitudinal study investigating the transi-
tion into adolescence (e.g., Holmbeck et al., 1998; Holmbeck
et al., 1997; Holmbeck, Johnson, et al., 2002; Holmbeck,
Shapera, & Hommeyer, 2002; Holmbeck et al., in press;
McKernon et al., 2001; findings of this study do not overlap
with any of the findings from these earlier publications), fam-
ilies of children with and without spina bifida participated
when each child was 8 to 9 years of age. Specifically, the
sample included 68 families of children with spina bifida (37
boys, 31 girls; M age = 8.34) and a matched comparison sam-
ple of 68 families of able-bodied children (37 boys, 31 girls;
M age = 8.49).

The two samples were successfully matched on 10 demo-
graphicvariables (seeTable1).Arangeof family incomeswas
represented inbothsamples.Themajorityofparticipantswere
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TABLE 1
Demographics: Comparisons Across Samples

Demographic
Characteristics

Spina Bifida Able Bodied
Effect

Size (r)M SD % n M SD % n Statistical Tests

Child age 8.34 0.48 8.49 0.50 t(134) = –1.75 .149
Maternal age 37.74 5.19 37.74 4.84 t(134) = 0.00 .000
Paternal age 41.02 5.45 40.63 6.50 t(105) = 0.33 .032

Child gender
Male 54.41 37 54.41 37 χ2(1) = 0.00 .000
Female 45.59 31 45.59 31

Child ethnicity
White 82.35 56 91.18 62 χ2(1) = 2.30 .130
Other 17.65 12 8.82 6

Child birth order 2.12 1.38 2.06 1.29 t(129) = 0.27 .024
Marital status

Two-parent intact 80.88 55 69.12 47 χ2(1) = 2.51 .136
Nonintact 19.12 13 30.88 21

Maternal income 5.75 2.57 5.73 2.45 t(130) = 0.05 .005
Paternal income 6.24 2.50 6.35 2.22 t(105) = –0.24 .023
Hollingshead SES 43.12 10.57 46.46 10.89 t(131) = –1.80 .155

Note. N = 68 for each sample. Family income is rated on a scale ranging from 1 to 11 with 1 < $10,000, 5 = $40,000 to 49,999, 10 = $90,000 to 99,999, and 11 >
$100,000. The Hollingshead (1975) four-factor index of socioeconomic status (SES) is based on a composite of maternal education, paternal education, maternal
occupational status, and paternal occupational status. All statistics were nonsignificant (p > .05).
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White (82% in the spina bifida sample, 91% in the able-bodied
sample). Although biological mothers from all families from
both groups participated in the study, only 55 (81%) fa-
thers/stepfathers from the spina bifida sample and 52 (76%) of
the fathers in the able-bodied sample participated.

Information on a number of physical status variables for
the spina bifida group were obtained based on maternal re-
port and/or from information gleaned from the child’s medi-
cal chart: (a) spina lesion level was 32% sacral, 54%
lumbosacral or lumbar, 13% thoracic; (b) spina bifida type
was 82% myelomeningocele, 12% lipomeningocele, 6%
other; (c) shunt status was 71% shunted, 28% not shunted;
and (d) ambulation was 18% no assistance, 63% assistance
with braces, 19% assistance with a wheelchair. The average
number of shunt surgeries among those with shunts was 2.50
(SD = 2.91).

Participant Recruitment

Participating families in the spina bifida group were recruited
from lists provided by four sources: (a) a children’s hospital,
(b) a children’s hospital that cares exclusively for youngsters
with physical disabilities, (c) a university-based medical cen-
ter, and (d) a statewide spina bifida association. A recruit-
ment letter was sent to all parents of children within the 8- to
9-year-old age range (and those who would reach this age
within the following year). Letters were followed up with
phone calls. Out of 310 nonoverlapping child names from the
four sources, 72 families lived too far away (greater than 120
miles from the laboratory); 64 declined to participate; 56
could not be reached (due to invalid addresses and phone
numbers); 16 did not speak English; 14 children turned 10
years of age before a visit could be scheduled; 11 children did
not have spina bifida; and 9 were excluded for miscellaneous
reasons. A comparison of participating children (n = 68) with
children from families that declined to participate (n = 64) re-
vealed no differences with respect to lesion level, χ2(2, N =
116) = 0.62, p > .059 (effect size, r = .073), or type of spina
bifida (myelomeningocele vs. lipomeningocele), χ2(1, N =
119) = 1.63, p > .05 (effect size, r =.117).

Participating families from the able-bodied comparison
group were recruited by contacting schools where the chil-
dren with spina bifida were enrolled. To obtain a comparison
group the same size as the spina bifida group, it proved un-
necessary to contact all possible schools. Instead, a represen-
tative listing of schools was chosen based on the following
factors: location, the average family income of the surround-
ing community, and the ethnic distribution in the school. The
initial list of schools was based on school enrollment infor-
mation for the first 42 children with spina bifida who agreed
to participate in our study. This list provided us with the nec-
essary number of potential able-bodied participants to yield a
satisfactory matching of groups. Of these 42 schools, 24
were ruled out for one of several reasons (e.g., the commu-
nity was too far away to run multiple families in that commu-

nity given limited funding resources; there was a racial or in-
come distribution in the school that could have produced
matching difficulties). Of the remaining 18 schools, 12
agreed to participate and 6 declined. At the participating
schools, recruitment letters (as well as self-addressed,
stamped envelopes) were sent home with the comparison
children in our age range; parents could then return a slip in-
dicating their consent to participate. To obtain the sample
used in this study, roughly 1,700 letters were sent. The low
recruitment rate is attributable, at least in part, to the longitu-
dinal nature of the study that was described in detail in the re-
cruitment letter.

Procedure

Trained graduate and undergraduate research assistants vis-
ited families and children in their homes. Home visits lasted
approximately 3 hr. Parents and children completed ques-
tionnaires as well as audiotaped and videotaped interaction
tasks (e.g., families were presented with an unfamiliar board
game and given 10 min to come up with their own rules and
play the game). The order of all questionnaires and family in-
teraction tasks were counterbalanced across families. Re-
lease of information for teacher measures was obtained from
all families (teacher response rates were 96% for the spina
bifida sample and 84% for the comparison sample). At the
end of each home visit, families were paid $50 and children
were given their choice of a small gift (e.g., a colored pencil).

Measures

Although several measures of child and family adjustment
were obtained through questionnaires and observed interac-
tions, this study focused only on self-report measures of
self-concept/competence. Three versions of Harter’s (1985)
Self-Perception Profile were used to assess self-con-
cept/competence for this study: the SPPC, the TRS, and the
PRS.

SPPC. As mentioned previously, the SPPC is a 36-item
self-report measure of self-concept. The instrument includes
one Global Self-Worth subscale and five domain-specific
subscales (Scholastic Competence, Social Acceptance, Ath-
letic Competence, Physical Appearance, and Behavioral
Conduct). Six items are used to assess each of the six
subscales. For each item, children read two statements (e.g.,
“‘Some kids feel that they are very good at their school work.’
BUT ‘Other kids worry about whether they can do the school
work assigned to them.’”) and decided which statement was
more like themselves. After deciding which statement was
more like themselves, children then decided if that statement
was “sort of true for me” or “really true for me.” For each
item, a score of 4 represents the most satisfactory
self-assessment, and a score of 1 represents the least satisfac-
tory self-assessment, after recoding reverse-coded items.
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Within each subscale, the directions of the statements were
counterbalanced (i.e., for 3 of the items, the satisfactory
statements are on the right, and for 3 of the items, the satis-
factory statements are on the left). Domain scores were ob-
tained by calculating the mean of the 6 items within each
subscale. Table 2 presents descriptive statistics,
intercorrelations, and reliabilities for each SPPC subscale for
each sample. Note that the statistics in Table 2 are based on
only 62 participants in the spina bifida group (compared to
68 in the able-bodied group). This reduced sample size is the
result of some children’s failure to complete and/or follow
the instructions on the SPPC.

TRS. The TRS was developed by Harter (1985) to par-
allel the child’s self-report measure of self-concept. As noted

earlier, the TRS assesses teacher’s perceptions of children’s
competence across the same domains included in the SPPC.
Similar to the SPPC, teachers read a set of two statements
(e.g., “‘This pupil is really good at his/her schoolwork.’ OR
‘This pupil can’t do the school work assigned.’”) and decided
which statement was, in their opinion, more like the student.
They then decided whether they thought each statement was
“sort of true” or “really true” for the student. Teachers were
asked to rate the child’s actual behavior for each item as op-
posed to rating how they thought the child would respond to
each question. Furthermore, in contrast to the SPPC, there
are only 15 items on the teacher version of the instrument (3
items, instead of 6, are used to assess the five do-
main-specific subscales; global self-worth is not assessed
with the teacher version). The directions of the statements
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TABLE 2
Means, Standard Deviations, Intercorrelations, and Alpha Coefficients for the Spina Bifida

and Able-Bodied Samples on the SPPC, TRS, and PRS

Subscale 1 2 3 4 5 M SD

SPPC
1. Scholastic Competence 0.32 0.32 0.39 0.51 3.17 0.58 .70
2. Social Acceptance 0.56 0.31 0.16 0.33 3.01 0.62 .71
3. Athletic Competence 0.38 0.27 0.39 0.46 2.83 0.65 .72
4. Physical Appearance 0.29 0.48 0.26 0.41 3.18 0.64 .76
5. Behavioral Conduct 0.47 0.43 0.17 0.13 3.09 0.54 .60
M 2.75 2.86 2.57 2.91 3.02
SD 0.78 0.77 0.85 0.79 0.62
α 0.71 0.67 0.74 0.74 0.53

TRS
1. Scholastic Competence 0.19 –0.02 0.27 0.30 3.24 0.73 .90
2. Social Acceptance 0.38 0.38 0.51 0.42 3.17 0.75 .93
3. Athletic Competence 0.50 0.38 0.23 0.06 2.81 0.57 .87
4. Physical Appearance 0.09 0.24 0.18 0.42 3.39 0.52 .89
5. Behavioral Conduct 0.38 0.12 0.09 0.14 3.31 0.71 .90
M 2.35 2.93 1.84 3.25 3.35
SD 0.74 0.87 0.71 0.67 0.85
α 0.82 0.92 0.88 0.88 0.93

PRS (mothers)
1. Scholastic Competence 0.23 –0.01 0.06 0.26 3.39 0.70 .80
2. Social Acceptance 0.24 0.38 0.40 0.09 3.38 0.54 .78
3. Athletic Competence 0.25 0.41 0.33 –0.04 2.86 0.62 .79
4. Physical Appearance 0.08 0.12 0.22 0.20 3.78 0.36 .67
5. Behavioral Conduct 0.14 –0.07 –0.20 0.25 3.28 0.56 .81
M 2.69 3.18 2.03 3.52 3.28
SD 0.79 0.59 0.62 0.48 0.57
α 0.84 0.79 0.76 0.76 0.75

PRS (fathers)
1. Scholastic Competence 0.20 0.31 0.18 0.38 3.29 0.63 .72
2. Social Acceptance 0.19 0.26 0.23 0.16 3.31 0.58 .75
3. Athletic Competence 0.23 0.09 0.29 0.12 2.85 0.60 .75
4. Physical Appearance –0.03 0.42 –0.04 0.27 3.68 0.42 .67
5. Behavioral Conduct 0.29 0.01 0.03 0.24 3.41 0.61 .78
M 2.93 3.24 2.08 3.57 3.49
SD 0.64 0.66 0.68 0.45 0.47
α 0.80 0.73 0.81 0.76 0.69

Note. α = Cronbach’s alpha (a reliability index of internal consistency). Covariance matrices can be constructed by multiplying the correlation coefficients with
the standard deviation of each subscale. For each instrument (SPPC, TRS, and PRS), statistics for the spina bifida sample are tabled below the diagonal; statistics
for the able-bodied sample are tabled above the diagonal. Samples sizes for the SPPC data were: spina bifida group, n = 62; able-bodied group, n = 68. Sample sizes
for the TRS data were: spina bifida group, n = 65; able-bodied group, n = 56. Sample sizes for the mothers’ PRS data were: spina bifida group, n = 66; able-bodied
group, n = 68. Sample sizes for the fathers’ PRS data were: spina bifida group, n = 53; able-bodied group, n = 52. SPPC = Self-Perception Profile for Children; TRS
= Teacher’s Rating Scale of Child’s Actual Behavior; PRS = Parent’s Rating Scale of Child’s Actual Behavior.
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within each subscale were counterbalanced. Calculating the
mean of the 3 items within each subscale provides a domain
score that can be directly compared to the child’s scores. Ta-
ble 2 presents descriptive statistics, intercorrelations, and
reliabilities for each TRS subscale for each sample. Note that
the statistics in Table 2 are based on only 65 participants in
the spina bifida group and 56 in the able-bodied group. This
reduced sample size is the result of teachers’ participation
rate or failure to complete and/or follow the instructions on
the TRS.

PRS. Mothers and fathers independently completed a
parent version of the instrument (PRS), which was adapted
from Harter’s (1985) TRS. Like the TRS, the PRS parallels
the child-report version and assesses parent ratings of child
competence. Similar to both the child and teacher versions of
the instrument, each parent read two statements (e.g., “‘My
child is really good at his/her school work.’ OR ‘My child
can’t do the school work assigned.’) and decided which state-
ment was, in their opinion, more like their child. Parents then
decided if that statement was “sort of true for my child” or
“really true for my child.” Similar to the teacher version of
the instrument, there are only 15 items on the parent version
(3 items per subscale; global self-worth is not assessed). The
directions of statements within each subscale were counter-
balanced. Domain scores were achieved by calculating the
mean of the 3 items within each subscale. The domain scores
from the PRS can be directly compared to the domain scores
of both the SPPC and the TRS. Table 2 presents descriptive
statistics, intercorrelations, and reliabilities for each PRS
subscale for each sample. Note that the statistics in Table 2
for the mothers are based on 66 participants in the spina
bifida group compared to 68 in the able-bodied group. The
statistics in Table 2 for the fathers are based on only 53 par-
ticipants in the spina bifida group and 52 in the able-bodied
group. This reduced sample size is a result of fathers’ partici-
pation rate and because some families were mother-only, sin-
gle-parent families.

Analytic Strategy

Because Harter (1985) argued that global self-worth is a con-
struct independent of the other subscales tapped by her in-
strument (Harter, 1985) and because teachers and parents did
not complete the Global Self-Worth items, these analyses fo-
cused only on the five domain-specific subscales for each of
the instruments. It is important to note that the relatively
small sizes of these samples precluded the use of CFA to ex-
amine the appropriateness of item placement for each
subscale of the SPPC. That is, there were too few observa-
tions to compare the factor loadings of each individual item
within each subscale across the spina bifida and able-bodied
samples groups. This, however, was not our purpose. Instead,
our goal was to construct each subscale in the same way for
both groups and then to use CFA to determine whether the

higher order construct of self-concept influenced responses
to each subscale equivalently across the two groups. In other
words, we sought to answer the question of whether
self-concept has the same meaning for children with and
without spina bifida when self-concept was measured in
terms of these five subscales of the SPPC.

Thus, we did not perform structural analyses at the item
level. Instead, we used the five subscale scores (i.e., the mean
of the subscale items) as measured variables in our model.
Each subscale was then predicted by a single, higher order la-
tent variable (i.e., self-concept/competence) in a one-factor
CFA. This type of structural analysis has been termed a par-
tial aggregation model (Bagozzi & Edwards, 1998; Bagozzi
& Heatherton, 1994). In a partially aggregated measurement
model, responses to multiple items measuring a specific
subscale are combined (i.e., averaged) to form a composite
measure. The summary scores for multiple composite mea-
sures are then used as indicators in the measurement model,
and these indicators are analyzed together to examine their
underlying hierarchical structure.

The primary advantages of the partial aggregation
subscale score (molecular) approach, relative to a total
disaggregation, individual-item (atomistic) approach are (a)
it reduces the number of parameters to be estimated so that
analyses can be run with smaller sample sizes and (b) it tends
to decrease the amount of measurement error in the indica-
tors by aggregating items to form more reliable, composite
indexes; thus, models generally fit the data better (Bagozzi &
Edwards, 1998; Bagozzi & Heatherton, 1994; Hull, Lehn, &
Tedlie, 1991). It should be noted, however, that this model-
ing approach has one important disadvantage. Because the
measured variables consist of a mean score for each subscale,
any distinctiveness among the items of the subscales is ob-
scured (Bagozzi & Edwards, 1998). That is, the individual
contributions of the constituent items of each subscale re-
main unknown when using the partial aggregation approach.

Using the five composite subscales as measured variables
in a partially aggregated, one-factor CFA model provided a
potentially useful form of hierarchical factor analysis. In par-
ticular, the standardized factor loadings in the partial aggre-
gation model represented correlations between the higher
order self-concept construct and each subscale; squaring
these standardized loadings provided estimates of the pro-
portion of variance in each subscale that was related to global
self-concept (see Bagozzi & Heatherton, 1994). In addition,
the standardized unique variance for each subscale repre-
sented the proportion of its variance that was specific to the
particular domain and that shared nothing in common with
global self-concept. Applying this modeling approach in
multigroup CFA enabled us to determine whether children
with and without spina bifida used the first-order SPPC
subscales in the same ways to define the broader construct of
self-concept.

It is important to clarify that this one-factor model does
not assume all five subscales contribute equally to the total
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score. Rather, the model assumes that the constituent items
for each subscale contribute equally to that subscale but al-
lows the five subscales to have different factor loadings in
defining a single, overarching global factor within the spina
bifida and able-bodied groups. Multigroup CFA enabled us
to test, for each subscale, whether its factor loading differed
across the two groups.

Concerning our use of CFA, Jöreskog (1993) distin-
guished among three forms of CFA application: (a) strictly
confirmatory, in which the researcher seeks to accept or re-
ject a single a priori model; (b) alternative models, in which
the researcher specifies several competing models and seeks
to determine which one should be selected; and (c) model
generating, in which the researcher specifies a tentative ini-
tial model or models, which may be modified and tested
again using the same data. Our use of CFA can be considered
strictly confirmatory in the sense that we estimated a single,
well-established model and tested its factorial invariance
across two samples.

We used LISREL 8 (Jöreskog & Sörbom, 1996; also see
Byrne, 1998) to evaluate the goodness of fit of separate
one-factor CFA models for the child, teacher, mother, and fa-
ther data. Matrices of covariances among the subscales of do-
main-specific self-concept were analyzed (see Table 2
footnote). Multigroup CFA was used to test factorial
invariance across the spina bifida and the able-bodied sam-
ples. Figure 1 represents the measurement model tested for
both samples on all three versions of the Harter (1985) instru-
ments. As seen in this figure, there were five measured vari-
ables (the mean of each subscale’s items—Scholastic
Competence, Social Acceptance, Athletic Competence,
Physical Appearance, and Behavioral Control) and one
higher order latent construct (self-concept/competence). The
path between self-concept and Behavioral Conduct within
the model was fixed at 1.0 to define the scale for the variance
of the latent factor (see Jöreskog & Sörbom, 1996). Behav-
ioral Conduct was chosen as the fixed variable because it
shared the least amount of variance with self-concept com-
pared to the other four subscales when a CFA was computed
without fixing any paths.

An important statistical concern in CFA is sample size. At
issue is the question of whether the samples at hand provide
sufficient power to detect a lack of model fit or to identify
differences in parameter estimates across groups. As a rough
guideline in establishing target sample size, researchers typi-
cally strive to have at least 5 to 10 participants for each esti-
mated parameter in a CFA model (see Kline, 1998). By this
criterion, these samples are small but adequate—the
one-factor CFA model includes only 10 estimated parame-
ters (i.e., five factor loadings and five unique errors) and
yields a 6:1 ratio of participants to estimated parameters. To
gauge the adequacy of our sample sizes further, we con-
ducted a retrospective power analysis using procedures out-
lined by Satorra and Saris (1985; see also Jöreskog &
Sörbom, 1996). Assuming that each subscale was 50% reli-

able, we calculated the smallest between-group difference in
factor loadings for which these samples provide 0.80 statisti-
cal power (cf. Cohen, 1988). Results indicate that our sample
sizes provide 0.80 power to detect absolute differences in
standardized loadings that are at least 0.37 in magnitude.

Assessing Statistical Significance

A sequentially rejective Sidak (1967) Bonferroni-type multi-
ple comparisons procedure was used to ensure an experi-
ment-wise, Type I error rate of p < .05 (Sidak, 1967; Soltysik
& Yarnold, 1993). With a traditional Bonferroni adjustment,
one divides the desired alpha level (e.g., .05) by the total
number of statistical comparisons to obtain an adjusted ex-
periment-wise alpha level. With the Sidak procedure, in con-
trast, one first arranges all obtained p values in order of in-
creasing magnitude and then beginning with the smallest
value and moving in sequence to the largest, divides .05 by
the number of statistical comparisons remaining to obtain an
adjusted alpha level for assessing the significance of each
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FIGURE 1 Higher order partial aggregation model of
self-concept/competence (Harter, 1985) in which the mean of each
subscale serves as a measured variable. Rectangles represent mea-
sured variables (or first-order, domain-specific subscales of
self-concept/competence), and the ellipse represents the latent vari-
able (or the second-order factor of self-concept/competence). Ar-
row-headed straight lines connecting the latent variable to measured
variables represent subscale factor loadings. The small ar-
row-headed straight lines to each subscale represent unique error
variance in each domain-specific subscale that is unrelated to total
self-concept/competence.
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comparison. Although both procedures control experi-
ment-wise error, the Sidak procedure is slightly less conser-
vative. Effects that met the Sidak-adjusted, experiment-wise
criterion were referred to as statistically significant. It is im-
portant to note that although the sequentially rejective Sidak
Bonferroni-type multiple comparisons procedure protects
against Type I errors (i.e., detecting a difference between
groups that is not really meaningful), using an adjusted ex-
periment-wise error rate increases the chances of committing
Type II errors (i.e., failing to detect a significant difference
across groups).

RESULTS

Overview

Our analyses addressed three basic questions about the struc-
ture of self-concept and adult-rated child competence in chil-
dren with spina bifida and able-bodied children: (a) Are the
domains of Scholastic Competence, Social Acceptance, Ath-
letic Competence, Physical Appearance, and Behavioral
Conduct relevant in defining total self-concept/competence
for both groups?; (b) Do each of the five specific domains
have the same loadings on the total self-concept/competence
factor for both groups?; and (c) Are the error variances for
each self-concept/competence domain the same for both
groups?

We used single-group CFA to address the first research
question concerning the equivalence of factor patterns
across groups using four criteria to assess the model’s
goodness of fit for the set of measured indicators (see Hu &
Bentler, 1998). Two of these criteria represent measures of
absolute model fit: the root mean square error of approxi-
mation (RMSEA; Steiger, 1990) and the goodness-of-fit in-
dex (GFI; Jöreskog & Sörbom, 1996). The other two
represent measures of relative model fit: the comparative fit
index (CFI; Bentler, 1990) and the non-normed fit index
(NNFI; Tucker & Lewis, 1973). RMSEA reflects the size
of the residuals that result when using the model to predict
the data, adjusting for model complexity, with smaller val-
ues indicating better fit. According to Browne and Cudeck
(1989), RMSEA ≤ .05 represents “close fit”; RMSEA be-
tween .05 and .08 represents “reasonably close fit”; and
RMSEA > .10 represents “an unacceptable model.” Analo-
gous to R2 in multiple regression, GFI reflects the propor-
tion of available variance–covariance information in the
data that the given model explains, with larger GFI values
representing better model fit. CFI and NNFI indicate how
much better the given model fits the data relative to a
“null” model, which assumes sampling error alone explains
the covariation among observed measures (i.e., that there is
no common variance among the items/scales of the instru-
ment). Bentler and Bonett (1980) recommended that mea-

surement models have GFI, CFI, and NNFI values of at
least .90. In addition, the goodness-of-fit chi-square (χ2)
statistic was evaluated. Recall in a CFA, it is desirable to
have a nonsignificant χ2, as this indicates that our model
does not differ significantly from the model proposed by
Harter (1985).

We used multigroup CFA to evaluate the two remaining
questions about factor structure. To test for invariance in fac-
tor loadings and unique error variances, we contrasted the
goodness-of-fit chi-square values of two competing nested
models: one constraining the parameters in question (i.e.,
loadings or unique variances) to be equal for both groups of
children and the other omitting this invariance constraint. A
nonsignificant difference in chi-square values indicates that
the parameters in question are invariant across the two
groups, whereas a significant difference in chi-square values
indicates that the parameters in question are different for the
two groups (Bryant & Yarnold, 1995; Jöreskog & Sörbom,
1996; Kline, 1998). If/when an overall structural difference
across groups was found, we used multigroup CFA with
equality constraints (Jöreskog & Sörbom, 1996) to pinpoint
the source of these group differences.

Are the Same Domain-Specific Factors Relevant
Across Samples?

SPPC. The one-factor model provided a reasonable
goodness of fit to the SPPC data for both the spina bifida
sample, χ2(5, N = 62) = 8.13, p ≥ .14; RMSEA = .0995,
GFI = .95, CFI = .95, NNFI = .90; and the able-bodied
sample, χ2(5, N = 68) = 3.13, p ≥ .67; RMSEA = .0000,
GFI = .98, CFI = 1.0, NNFI = 1.0, although the model fit
the data of the latter group somewhat better than it fit the
data of the former group. Table 3 provides a summary of
the model fit for all informants.

TRS. The one-factor model provided a reasonable
goodness of fit to the TRS data for both the spina bifida
sample, χ2(5, N = 65) = 8.79, p ≥ .11; RMSEA = .1040,
GFI = .95, CFI = .90, NNFI = .81; and the able-bodied
sample, χ2(5, N = 56) = 6.50, p ≥ .26; RMSEA = .0865,
GFI = .95, CFI = .96, NNFI = .92. Similar to the analysis of
the SPPC, the model fit the teacher data for the able-bodied
sample somewhat better than it fit the teacher data for spina
bifida sample.

PRS. Both mothers and fathers completed the PRS. In-
stead of combining parents’ responses into a single model,
however, mother and father reports were examined sepa-
rately. When imposed on the mothers’ PRS data for the spina
bifida sample, the one-factor model initially yielded an inad-
missible solution. Specifically, the Athletic Competence
subscale had a negative unique error variance in the LISREL
solution (i.e., a Heywood case, due to poor model fit). Con-

118 THILL ET AL.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
L
o
y
o
l
a
 
U
n
i
v
e
r
s
i
t
y
]
 
A
t
:
 
2
1
:
5
2
 
8
 
M
a
r
c
h
 
2
0
1
0



straining the offending unique variance estimate to be
nonnegative (see Wothke, 1993) solved the admissibility
problem but yielded a relatively poor model fit to the PRS
data for the spina bifida sample, χ2(5, N = 66) = 10.66, p ≥
.05; RMSEA = .1040, GFI = .94, CFI = .75, NNFI = .51.
Likewise, the one-factor model provided a relatively poor fit
to the PRS data for the able-bodied sample, χ2(5, N = 68) =
9.34, p ≥ .09; RMSEA = .1100, GFI = .95, CFI = .84, NNFI =
.68. The pattern of high absolute fit but poor relative fit evi-
denced by mothers from both samples suggests that the hier-
archical, one-factor model explains the available vari-
ance–covariance information well but that there is relatively
little common variance to explain in the first place (see
intercorrelations among the subscales for mothers’ PRS data
in Table 2). To support this conclusion, median subscale
intercorrelations were compared across the SPPC and the
PRS. Such intercorrelations for the SPPC versus the mothers’
PRS were .34 versus .18 for the spina bifida sample and .36
versus .23 for the able-bodied sample.

Similar to the fit obtained for mothers in the spina bifida
sample, when the one-factor model was imposed on the fa-
thers’ PRS data for the spina bifida sample, the one-factor
model initially yielded an inadmissible solution (i.e., a
Heywood case, due to poor model fit). For the fathers’ data,
the Physical Attractiveness subscale had a negative unique
error variance in the LISREL solution. Constraining the of-
fending unique variance estimate to be nonnegative (see
Wothke, 1993), however, did not solve the admissibility
problem for the spina bifida sample. Interestingly, in con-
trast to the previous finding for mothers, the model fit the

fathers’ PRS data well for the able-bodied sample, χ2(5, N
= 52) = 4.92, p ≥ .42; RMSEA = .0000, GFI = .97, CFI =
1.0, NNFI = 1.0. As was the case for mothers’ PRS data,
however, median subscale intercorrelations were higher for
the SPPC data than for father’s PRS data (i.e., .34 vs. .14
for the spina bifida sample and .36 vs. .25 for the
able-bodied sample). Thus, across both samples, the pro-
posed model seems less applicable to the parent-report data
than to the child-report or teacher-report data. Given the
tendency toward poor fit for the maternal and paternal PRS
data (with the only exception emerging for fathers in the
able-bodied sample), no further tests of factorial invariance
were conducted for the PRS data.

Are the Factor Loadings the Same Across
Samples?

SPPC. Multigroup CFA revealed that the magnitudes
of the factor loading for the hierarchical, one-factor SPPC
model were invariant across samples, ∆χ2(4, N = 130) = 8.49,
p ≥ .07.

TRS. Unlike results for child-report data, multigroup
CFA revealed that the magnitudes of the factor loadings for the
one-factor TRS model were different for the spina bifida and
able-bodied samples, ∆χ2(4, N = 121) = 12.15, p ≤ .02. Fol-
low-up analyses using equality constraints revealed that only
one of the domain-specific subscales had loadings that were
different across the two samples—specifically, teacher-rated
total child competence tended to have more to do with Scho-
lastic Competence for the spina bifida sample than for the
able-bodied sample, ∆χ2(1, N = 121) = 4.13, p ≤ .05.

Are the Unique Variances in Domain-Specific
Self-Concepts the Same Across Samples?

SPPC. Multigroup CFA revealed that the unique vari-
ances in the domain-specific subscales for the hierarchical,
one-factor SPPC model were nonequivalent across groups,
∆χ2(5, N = 130) = 19.07, p ≤ .01. Follow-up analyses using
equality constraints revealed that both Athletic Competence,
∆χ2(1, N = 130) = 7.80, p ≤ .01, and Behavioral Conduct,
∆χ2(1, N = 130) = 5.32, p ≤ .03, had more unique error vari-
ance for the spina bifida sample than for the able-bodied
sample.

TRS. Likewise, multigroup CFA revealed that the
unique variances in the domain-specific subscales for the hi-
erarchical, one-factor TRS model were nonequivalent across
groups, ∆χ2(5, N = 121) = 25.27, p ≤ .01. Follow-up analyses
using equality constraints revealed that more of the variance
in Physical Appearance, ∆χ2(1, N = 121) = 11.98, p ≤ .01,
was unrelated to total child competence in the spina bifida
sample compared to the able-bodied group.
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TABLE 3
Summary of the Structural Modeling

Findings Across Informants for Both the
Spina Bifida and Able-Bodied Samples

Scale and
Sample 2 df RMSEA GFI CFI NNFI

SPPC
Spina bifida 8.13 5 .0995 .95 0.95 0.90
Able bodied 3.13 5 .0000 .98 1.00 1.00

TRS
Spina bifida 8.79 5 .1040 .95 0.90 0.81
Able bodied 6.50 5 .0865 .95 0.96 0.92

PRS (mother)
Spina bifida 10.66 5 .1040 .94 0.75 0.51
Able bodied 9.34 5 .1100 .95 0.84 0.68

PRS (father)
Spina bifida — — — — — —
Able bodied 4.92 5 .0000 .97 1.00 1.00

Note. Due to an uncorrectable inadmissibility problem, fit statistics were
not calculated for the PRS scores of fathers of children with spina bifida.
RMSEA = root mean square error of approximation; GFI = goodness-of-fit
index; CFI = comparative fit indx; NNFI = nonnormed fit index; SPPC =
Self-Perception Profile for Children; TRS = Teacher’s Rating Scale of
Child’s Actual Behavior; PRS = Parent’s Rating Scale of Child’s Actual
Behavior.
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DISCUSSION

The purpose of this study was to determine whether the factor
structure of Harter’s (1985) measures of self-concept (i.e.,
the SPPC) and adult-rated child competence (i.e., the TRS
and PRS) is the same across samples of children with and
without spina bifida. Recall that Harter (1985) proposed that
five first-order variables (Scholastic Competence, Social Ac-
ceptance, Athletic Competence, Physical Appearance, and
Behavioral Conduct) were influenced by a single, higher or-
der latent variable (self-concept/child competence). It was
predicted that the Athletic Competence and Physical Appear-
ance subscales would load more highly on self-concept/com-
petence in the spina bifida sample when compared to the
able-bodied sample. Although this specific structural hy-
pothesis was not supported, findings revealed that the
one-factor model fit the data reasonably well for the SPPC
and the TRS.

Factorial validity, however, was not unanimously estab-
lished for the PRS structure proposed by Harter (1985)
when both mothers and fathers completed the instrument.
Only the structure of the fathers PRS was validated with the
able-bodied sample. Factorial validity for the other versions
of the instrument was not established due to the instru-
ment’s relatively poor fit for the spina bifida sample for
both mother and father report and the able-bodied group for
mother report. One possible explanation of this poor fit is
that parents may have been unclear as to whom they should
compare their children with when answering questions on
the PRS (particularly for parents of children with spina
bifida). Whereas some parents may have compared their
child to other children with spina bifida, other parents may
have compared their child to able-bodied classmates. These
differences in comparison groups could impact parents’ rat-
ing of their children’s competence and produce consider-
able “noise” in the data. For example, a child with spina
bifida may be perceived as more athletically competent in
comparison to other children with spina bifida (e.g., the
child may play on a wheelchair basketball team) but re-
garded as less athletically competent when a comparison is
made to able-bodied children (e.g., the child may not en-
gage in other sports, such as track or baseball). This expla-
nation, however, does not explain the low correlations
among the subscales of the instrument (unless parents are
inconsistent in their use of a comparison group across the
different subscale items). Thus, a more plausible explana-
tion may be that the competencies tapped by the PRS do
not cohere as part of a second-order, total child competence
construct for parent respondents. To help resolve this issue,
future analyses with larger sample sizes should be con-
ducted at the item level rather than at the scale level. More-
over, it may be that more items need to be generated for the
adult version of this scale, given the possibility that
three-item subscales are more likely to be psychometrically
unstable than scales with greater numbers of items.

Are the Factor Loadings the Same Across
Groups?

Further tests of factorial invariance were conducted on the
two instruments for which factorial validity was established
(the SPPC and the TRS). For both of these instruments, the
spina bifida and able-bodied samples tended to have the same
pattern and magnitude of factor loadings for each of the five
self-concept/competence subscales. These findings parallel
other studies that have examined the equivalence of factor
structures across special populations. For example, Veerman
et al. (1996) established factorial invariance of the SPPC
across clinic and nonclinic samples.

Are the Unique Variances in Domain-Specific
Self-Concepts the Same Across Samples?

The final step in establishing factorial invariance involved
comparing the unique error variances for each of the
self-concept/competence subscales. These results reveal that
the Athletic Competence and Behavioral Conduct subscales
had more unique error variance on the SPPC, and Physical
Appearance had more unique error variance on the TRS, for
the spina bifida sample compared to the able-bodied sample.
In other words, the Athletic Competence and Behavioral
Conduct subscales had less to do with child-rated
self-concept, and Physical Appearance had less to do with
teacher-rated child competence, for the spina bifida sample.
These findings run contrary to the prediction that there would
be less unique variance in the Athletic Competence and
Physical Appearance domains among children with spina
bifida compared to children without spina bifida.

These results indicate that there are factors beyond chil-
dren’s self-rated self-concept and teachers’ rated child com-
petence that influence these subscales. Other possible
influences on children’s Athletic Competence and Behav-
ioral Conduct subscales may be the limited opportunities for
children with spina bifida to engage in athletic activities or be
disruptive, child personality factors, or level of depression
(e.g., children with spina bifida report higher levels of de-
pression than their able-bodied peers; Appleton et al., 1997;
Holmbeck et al., in press). A primary additional influence on
the teachers’ Physical Appearance subscale may be teachers’
desire to report socially appropriate responses to items refer-
ring to children’s physical attractiveness, which was
(anecdotally) reflected in teachers’ reluctance to answer
items related to students’ physical appearance (particularly
for the spina bifida sample).

GENERAL CONCLUSIONS

Considered together, these results suggest that child-rated
self-concept and teacher-rated child competence as as-
sessed with the SPPC and TRS, respectively, have largely
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the same factor structure for children with and without
spina bifida. Thus, we can be reasonably confident in using
Harter’s (1985) SPPC and TRS to compare children with
and without this particular pediatric condition. Importantly,
these results are consistent with previous findings of facto-
rial invariance across other groups of children (e.g., clinic
vs. nonclinic samples; Veerman et al., 1996). Irrespective of
the results of this study, however, evaluation of the Harter
instruments with pediatric populations should continue.
Further testing with larger samples is necessary to
cross-validate these findings and increase confidence in our
conclusions regarding the factorial invariance of these in-
struments. Because of the small sample size in this study,
we used partial aggregation models to assess factorial
invariance. A larger sample size would enable tests of fac-
torial invariance at the item level. The focus on children
with spina bifida also limits the degree to which we can
generalize to other populations of interest. Moreover, this
study was unable to validate the factor structure of Harter’s
PRS. This finding could be related to the differential use of
reference groups among parents when completing the in-
strument. Although the parent and teacher versions of the
Harter instrument do not directly request comparisons of
the target child to other children, such comparisons are in-
herent to this type of survey methodology. In the case of
children with physical disabilities, it may be more difficult
to complete such a measure (e.g., Does a parent/teacher as-
sess a child’s competence in comparison to all other chil-
dren that age or does a parent/teacher compare a child only
to other children with disabilities?). In defense of using this
instrument, however, we point out that most children with
spina bifida are mainstreamed in regular school programs,
thus increasing the likelihood that comparisons are made to
a target child’s peers rather than only to other children with
physical disabilities. Nonetheless, further research should
be conducted to evaluate the impact of varying the refer-
ence group on parent and teacher responses to surveys such
as the PRS and TRS.
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