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Abstract

The purpose of the study was to examine the psychometric properties of the Preschool Language Scale—4 (PLS-4) with a
sample of English-speaking Hispanic and European American children who attended Head Start programs. Participants were
440 children between the ages of 3 and 5 years (52% male; 86% Hispanic and 14% European American). Participants were
administered the PLS-4 and Peabody Picture Vocabulary Test—Ill (PPVT-IIl). The Auditory Comprehension and Expressive
Communication subscales and Total Language scale scores for the PLS-4 in this sample had excellent reliability (Kuder
Richardson—20s > .90). Validity evidence for the PLS-4 was present, with both subscales being positively correlated with
PPVT-IIl scores. Agreement analysis between the PLS-4 and the PPVT-IIl indicated that the PLS-4 was less likely to identify
a child as having a potential language delay than was the PPVT-IIl. The results largely support the validity of the PLS-4 for

its intended purpose of assessing language skills with preschoolers.
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Accurate and early identification of preschool children with
language delays from low-income backgrounds has been a
challenging issue for several decades. Children from low-
income families have been shown to score lower than the
general population on standardized language tests (Cham-
pion, Hyter, McCabe, & Bland-Stewart, 2003; Qi, Kaiser,
Milan, & Hancock, 2006; Qi, Kaiser, Milan, Yzquierdo, &
Hancock, 2003; Restrepo et al., 2006; Stanton-Chapman,
Chapman, Kaiser, & Hancock, 2004; Washington & Craig,
1999). For example, children in Head Start have been found
to score approximately one standard deviation (SD) below
national norms on receptive vocabulary (The Head Start
Family and Child Experiences Survey [FACES], 2008).
Researchers looking at the performance of children on stan-
dardized tests have found comparable performance between
African American and European American children from
low-income families (Qi et al., 2003; Qi et al., 2006) and
between English-speaking Hispanic and European Ameri-
can children enrolled in Head Start (Qi & Marley, 2009).
Young Hispanic children “constitute an urgent demographic
imperative” (Garcia & Jensen, 2009, p. 3). English-
speaking Hispanic children from low-income families have
performed lower on the standardized language tests than the
standardization sample (Qi & Marley, 2009). These dispari-
ties in performance between children from low-income

families and the standardization sample on language tests
can potentially result in overrepresentation of children from
low-income backgrounds in special education programs.

The clinical literature has shown that standardized
tests, within their limitation, provide scores that may clas-
sify an individual as having typical language skills or as
having language skills typically below the normative range
(Hegde & Maul, 2006). These tests are also widely used by
speech and language pathologists (SLPs) as one of the pri-
mary measures for identification of language disorders
(Huang, Hopkins, & Nippold, 1997). Because of the critical
role standardized tests play in the process of identification,
it is important to examine the reliability and validity evi-
dence supporting the use of these tests as indicators of
language delay for young children, particularly those raised
in poverty.

Construct validity is described as a property inherent
in test scores for the scores’ intended usage (American Edu-
cational Research Association, American Psychological
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Association, & National Council on Measurement in Edu-
cation [AERA, APA, & NCME], 1999). It refers to “the
underlying theory on which the instrument is based” (Kad-
eravek, 2011). It is important for researchers and SLPs to
understand the logical theory that underlies the construction
of the instrument (Kaderavek, 2011). It is critical that con-
struct validity of scores be assessed with diverse popula-
tions and for the proposed uses of a measure. Construct
validation is an ongoing process that necessitates evaluat-
ing the evidence supporting a measure in different popula-
tions and contexts. It should be noted that the current
conception of validity, and by association, reliability, holds
that these values are sample and context dependent (AERA,
APA, & NCME, 1999).

The Preschool Language Scale—4 (PLS-4; Zimmerman,
Steiner, & Pond, 2002) is a norm-referenced instrument
designed to assess the auditory and expressive language
abilities of children from birth to 6 years 11 months. The
PLS-4 consists of two subscales, Auditory Comprehension
(AC) and Expressive Communication (EC). It is a revised
version of the Preschool Language Scale—3 (PLS-3; Zim-
merman, Steiner, & Pond, 1992), which has been used
widely by SLPs, special educators, and researchers to iden-
tify potential language disorders or language delays. It is
also used to measure change in language skills over time
(Zimmerman & Castilleja, 2005; Zimmerman et al., 2002).
The PLS-4 standardization sample included 1,564 children,
from ages 2 days to 6 years 11 months. Sampled by primary
caregivers’ education level, 17% had 11 or fewer years of
education, 32% had 12 years, 28% had 13 to 15 years, and
23% had 16 or more.

The PLS-4 differs from the earlier version, the PLS-3, in
several ways. First, the PLS-4 does not use specific cutoff
scores to classify mild, moderate, or severe impairment as
did the PLS-3. The reason for this lack of specification is to
allow consumers to use different cutoff scores based on
local norms or experience (Zimmerman & Castilleja, 2005).
Second, the PLS-4 was normed with a nationally represen-
tative group in 2001. This renorming resulted in greater rep-
resentation of minority populations. Of the norm group,
39.1% were ethnic/racial minorities on the PLS-4 while the
PLS-3 sampled only 31% minorities. The PLS-4 standard-
ization sample included 18.1% Hispanic. Third, the PLS-4
standardization sample included 13.2% participants with
“identified conditions/diagnoses” (Zimmerman et al., 2002,
p. 179), among which 5.4% had articulation disorders and
1.9% had language disorders, while the PLS-3 had insuffi-
cient numbers of children with language delays. Fourth, the
scoring for the PLS-4 has been designed to “pass” items
that would be considered “correct” in four dialect patterns
(i.e., African American English, Southern English, Appala-
chian English, and English influenced by another language)
even if that item would be considered “incorrect” in Main-
stream American English. This modification was intended

to reduce the overidentification of children with a potential
language delay due to dialectic differences. Finally, the
PLS-4 used only a subsample of the children with “lan-
guage disorders” in their study (those with the most severely
impaired expressive language), whereas the PLS-3 study
sample included the entire “language disordered” sample.
Under these conditions, one would expect better sensitivity
and better specificity in the PLS-4. Although researchers
and clinicians have expressed concern that the PLS-4 is
“inflating scores,” the PLS-4 manual reported better dis-
criminant validity than did the PLS-3. One explanation
might be that the cutoff score for the PLS-3 was 77 (1.5 SD
below the mean), whereas the cutoff score for the PLS-4
was 85 (1 SD below the mean). Thus, children would have
to score lower on the PLS-3 to be classified as having “lan-
guage disorders” than on the PLS-4. This change in cutoff
scores alone should result in greater sensitivity (i.e., the
correct identification of children with language delays)
because a larger percentage of children would score 1 SD
below the mean and require further evaluation. However,
this improvement in sensitivity comes at a cost. Namely, the
specificity (i.e., the correct identification of children with
typical language development) of the measure will decline
and a greater number of children with typical language
development will be identified for further evaluation (Per-
sonal communication with P. Yoder, October 18, 2004).

When researchers or SLPs determine the accuracy of a
diagnostic test, they want to determine the extent to which
individuals with typical language development can be dis-
tinguished from those with language disorders on the basis
of test scores (Maxwell & Satake, 2006). Sensitivity can be
defined as the probability that the test indicates an individ-
ual has language disorders, when in fact he or she does have
language disorders. Specificity can be defined as the prob-
ability that the test indicates an individual does not have
language disorders, when in fact the language disorders do
not exist. The sensitivity of the PLS-3 total scores for 3-, 4-,
and 5-year-olds are .36, .61, and .45, respectively, and the
specificity of the PLS-3 total scores for 3-, 4-, and 5-year-
olds are .96, 1.0, and .97, respectively. However, the sensi-
tivity of the PLS-4 total scores for 3-, 4-, and 5-year-olds
are .83, .78, and .79, respectively, and the specificity of the
PLS-4 for 3-, 4-, and 5-year-olds are .88, .96, and .82,
respectively. The PLS-4 developers may have systemati-
cally designed their study to give better sensitivity than the
PLS-3 study by selecting a less rigorous cutoff score (Per-
sonal communication with P. Yoder, October 18, 2004;
Zimmerman et al., 1992; Zimmerman et al., 2002).

In addition to the above changes, evidence for the PLS-4
scoring is generally compelling. First, the PLS-4 has strong
evidence of reliability, with high internal consistency, test—
retest reliability, and intertester agreement (Zimmerman &
Castilleja, 2005). Second, data reported in the Examiner’s
Manual are supportive of the content validity and concurrent
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validity. For example, a comparison of PLS-4 scores with
the Denver II (Frankenburg et al., 1990) and the PLS-3
yielded high intermeasure correlations. The correlations
between the PLS-3 and the PLS-4 were .65 for the AC stan-
dard scores, and .79 for the EC standard scores. These mod-
erate to high correlations support the contention that the
measures are assessing similar constructs.

Despite the positive changes made by the PLS-4, sev-
eral concerns were raised about the test (Suen, 2004). First,
clinical impressions indicated that more children might be
identified as having potential language delays through the
use of the PLS-3 than the PLS-4 (personal communications
with P. Yoder, October 18, 2004, and C. Wesby, November
2004). It took approximately 50 to 60 min to administer the
PLS-4 for the current sample. Second, Suen (2004) argued
that the sensitivity reviews conducted by the PLS-4 test
developers were not adequate to identify potential ethni-
cally and culturally related bias. Suen suggested that a
more formal analysis, differential item functioning analy-
sis (DIF), be performed to determine if test items func-
tioned differently across race/ethnicity. The purpose of the
DIF analyses is to determine the quality of each test item
and whether the test is measuring the construct in a similar
manner in both ethnic groups. To address this concern, Qi
and Marley (2009) examined the PLS-4 using DIF to deter-
mine whether item bias was present in a large sample of
440 English-speaking Hispanic children and European
American preschool children enrolled in Head Start pro-
grams. Qi and Marley identified 1 (AC Item 55) of the 61
items on the AC subscale and 2 (EC Items 30 and 31) of the
66 items on the EC subscale displaying DIF. Specifically,
AC Item 55 and EC Item 30 appeared to be more difficult
for English-speaking Hispanic children than for European
American children, whereas the opposite was true for EC
Item 31. Second, Suen stated that it is more important
to report the degrees of positive predictive power and
negative predictive power than the sensitivity and specific-
ity reported in the test manual from a clinical utility
perspective.

We used the Peabody Picture Vocabulary Test—IIl
(PPVT-1II; Dunn & Dunn, 1997) as a comparison test in
this study because vocabulary acquisition is a crucial aspect
of language development. Words are basic building blocks
of meaning. Researchers have suggested that lexical acqui-
sition deficits are a common characteristic of language
delays in clinical practice and research (Gray, Plante, Vance,
& Henrichsen, 1999). Consequently, deficits in develop-
mentally appropriate lexical acquisition are useful in identi-
fying language delays. The PPVT-III has excellent internal
consistency (Cronbach’s o > .90). Furthermore, the PPVT-
III possesses other desirable characteristics of a good
assessment measure. For example, ample data exist sup-
porting the validity of the scores, quality of standardization
procedures, reference groups, and cost efficiency (Camp-
bell, Bell, & Keith, 2001; Dunn & Dunn, 1997; Hodapp &
Gerken, 1999).

There is a paucity of research related to performance of
English-speaking Hispanic preschool children from low-
income families on the PLS-4. Because of the widespread
adoption of the PLS-4, it is critical that studies be done with
children from diverse cultural backgrounds. The present
study was designed to examine the psychometric properties
of PLS-4 with a sample of English-speaking Hispanic and
European American children from low-income families.
The specific research questions were as follows:

1. What is the internal consistency of the PLS-4 sub-
scale and total scores?

2. Does the evidence support the concurrent validity
of the PLS-4?

3. Using cutoff scores of 70 and 77 (2 and 1.5 SDs
below the mean) on both measures, what is the
agreement between the PLS-4 and the PPVT-III in
identification of children with potential language
delays?

4. Do the PLS-4 and PPVT-III result in differential
prevalence rates of language delays by ethnicity?

Method
Participants

The participants in this study were 440 children (214 girls
and 226 boys) who were attending 41 Head Start class-
rooms in a medium-sized city in the southwestern United
States. These participants were selected as part of a larger
longitudinal study examining language, behavioral, and
social skills of preschool children in Head Start programs.
The longitudinal study included three cohorts, with each
cohort member having the first wave of data collected in
the fall of 2004, 2005, and 2006. The present study used
the first-wave data collected on each of the three cohorts.
Three hundred seventy seven (85.7%) children were His-
panic and 63 (14.3%) were European Americans, who
served as a comparison group. At the beginning of the first
wave of data collection, children ranged in age from 34 to
62 months, with a mean age of 48.79 months (SD = 6.85).
All participants were from families that met the federal
guidelines for low-income status. To participate in Head
Start, family income must fall below the federal poverty
line. Of the mothers who provided information (70%)
regarding maternal education level, 28% had 11th grade or
less, 33% had high school or GED equivalent, 34% had
some college or technical school, and 5% had college
degrees.

We selected children on the basis of the following crite-
ria: (a) all children were monolingual English speakers
who were not enrolled in bilingual classrooms; (b) children
had no obvious or diagnosed hearing, visual, motor, cogni-
tive, or psychiatric deficits; and (c) no Individualized Edu-
cation Program (IEP) was in place, with the exception of
IEPs for speech and language delays. All participants had
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signed parental consent. Information regarding children’s
language use was collected from multiple sources. First,
the Head Start coordinator for each center identified mono-
lingual English speakers based on enrollment information
provided by parents. Second, teachers and research assis-
tants further verified each child’s language speaking status.
If the child used a Spanish word during testing, the testing
was discontinued. Two children were excluded from the
study.

Procedures

Children were tested individually with a battery of mea-
sures by trained graduate research assistants, all of whom
participated in a series of training sessions for approxi-
mately 8 hours on the PLS-4 and the PPVT-III by two
licensed SLPs and the first author. Prior to collecting data,
two fidelity observation sessions were performed with each
examiner to ensure proper administration of the measures.
Furthermore, the trainers observed the research assistants
during the 1st week of testing to ensure that all testing fol-
lowed standardized procedures.

We administered the PLS-4 individually to each par-
ticipating child in a quiet area or a private room in each
center. It took 50 to 60 min to administer the PLS-4. The
two subscales of the PLS-4 were given in counterbalanced
order. The PPVT-III (Form A) also was administered indi-
vidually to each participating child (5-15 min) in the same
session or within the same week the PLS-4 was adminis-
tered. The tester first spent time in the children’s class-
rooms getting familiar with the children and their teachers.
Before each test administration, testers talked and played
with the individual child. When a child became fatigued
or appeared disengaged, testing was discontinued and
a water break or play session was provided. After a
period of time, when children were rested, testing was
resumed until each child completed the test. Each child’s
responses were scored in accordance with the examina-
tion manual. Raw scores were converted to standard
scores and percentiles.

Measures

Children’s expressive and auditory language skills were
assessed with the PLS-4. We chose this test for the present
study because of its acceptable psychometric characteristics
and its claim to be culturally sensitive to children consid-
ered at risk.

The Peabody Picture Vocabulary Test—III (PPVT-III;
Dunn & Dunn, 1997) is a receptive vocabulary test, which
had been shown to be appropriate for use with young chil-
dren from low-income families in previous research (Qi
et al., 2006; Washington & Craig, 1999). The racial and eth-
nic representation in the standardization sample of the

PPVT-III consisted of 64.4% European American, 18.1%
African American, 12.9% Hispanic, and 4.6% Other.

Data Analysis

Data analyses proceeded in three stages. First, we con-
ducted preliminary analyses by performing an analysis of
variance (ANOVA) to assess gender differences for both
Hispanic and European American children for each test.
Second, we assessed the internal consistency of the PLS-4
using the Kuder Richardson—-20 formula (KR-20; Kuder &
Richardson, 1937). Third, we conducted bivariate correla-
tional analyses of the PPVT-III scores in regards to the
PLS-4 AC and EC subscales to examine the concurrent
validity and predictive invariance of the PLS-4. Next, to
further examine the scores for concurrent validity evidence
and to ascertain the presence of predictive invariance, we
performed a hierarchical regression with the PPVT-III as
the dependent variable (Cohen, Cohen, West, & Aiken,
2003) and the PLS-4 subscales as independent variables.
We implemented this analysis with the following three
steps. First, demographic characteristics were entered into
a regression model. Second, the PLS-4 AC and EC sub-
scales standard scores were entered. Finally, the interac-
tions of the demographic variables were entered into the
regression equation to test for predictive invariance (Mill-
sap, 1995). In other words, we tested the predictive invari-
ance assumption. The assumption of predictive invariance
is best described as a scale having a similar relationship
with a criterion, in this case the PPVT-III, across groups
(Millsap, 1995). If the relationship between the measure of
interest and the criterion differs between groups, the con-
struct validity of the measure of interest is questionable. At
each step, we recorded the model R” and change in R?,
along with the statistical significance. Finally, we per-
formed a sensitivity and specificity analysis between the
PLS-4 and PPVT-III with commonly used cutoff scores.
Cases with missing data were deleted listwise for all analy-
ses. The sensitivity/specificity analysis resulted in the fol-
lowing conditional probabilities of interest: sensitivity, the
probability of being screened as having a property of inter-
est given that the property is present on the standard; speci-
ficity, the probability of being screened as not having the
property when the property is not present; positive predic-
tive value (PV"), the probability of having the property
given that the screening instrument indicates the presence
of the property; and negative predictive value (PV"), the
probability of not having the property given that the screen-
ing instrument indicates the property is present. There is an
inverse relationship between sensitivity and specificity.
For example, a language diagnostic instrument would have
100% sensitivity if all participants were classified as lan-
guage delayed. However, the specificity of the test would
be 0% in this instance.
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Table I. PLS-4 and PPVT-lIl Standard Score Means and Standard Deviations by Gender

Hispanic, M (SD) European American, M (SD)
Source Boys Girls Total Boys Girls Total
PLS-4 AC 89.47 (12.69) 93.00 (11.76) 91.19 (12.34) 91.28 (15.20) 95.81 (19.84) 93.51 (17.64)
PLS-4 EC 92.49 (13.55) 95.70 (11.71) 94.00 (12.80) 94.38 (14.18) 99.58 (15.59)  96.94 (15.00)
PLS-4 Total 90.23 (13.04) 93.69 (12.22) 91.92 (12.34) 95.20 (11.83) 97.76 (17.98)  94.65 (17.27)
PPVT-III 82.52 (13.56) 84.66 (12.85) 83.56 (13.25) 88.90 (16.55) 8823 (19.92) 88.57 (18.14)
Note: PLS-4 = Preschool Language Scale—4;AC = Auditory Comprehension subscale; EC = Expressive Communication subscale; PPVT-Ill = Peabody Picture
Vocabulary Test—lll.
Results Concurrent Validity
Preliminary Analysis

Mean standard score performances for the PLS-4 and
PPVT-III are presented in Table 1. In this study, girls scored
higher than boys on the PLS-4. Specifically, girls (M =
93.41, SD = 13.21) scored significantly higher than boys
(M = 89.73, SD = 13.05) on the PLS-4 AC subscale, F(1,
438) = 8.59, p = .004, Cohen’s d = .28. Girls (M = 96.26,
SD = 12.38) scored significantly higher than boys (M =
92.76, SD = 13.62) on the EC subscale, F(1, 438) = 7.91,
p=.005, Cohen’s d = .26; and girls (M =94.30, SD = 13.27)
scored significantly higher than boys (M = 90.88, SD =
12.97) on the PLS-4 Total Language scale, F(1, 438) =
7.83, p = .005, Cohen’s d = .26. No ethnic group—related
differences were observed on the PLS-4 (all ps > .10).

In contrast, statistically significant differences based on
gender were not observed on the PPVT-III, F(1, 425) = 1.64,
p =.20; although statistical differences based on ethnic group
membership were observed. Because of the violation of the
homogeneity of variance assumption, a Welch adjusted
degrees of freedom ANOVA was used to compare Hispanic
and European American children on the PPVT-III, Welch’s
F(1,70.5) = 4.28, p = .04. The results showed that Hispanic
children (M = 83.56, SD = 13.25) scored significantly lower
on the PPVT-III than did European American children (M =
88.57, SD = 18.14), Cohen’s d = .35.

Internal Consistency of the PLS-4

For Hispanic children, the KR-20 values were .90 for the
AC subscale, .93 for the EC subscale, and .95 for the total
scale. For European American children, the KR-20 values
were .92 for the AC subscale, .93 for the EC subscale, and
.96 for the total scale. For the entire sample, the KR-20 reli-
ability coefficients of the PLS-4 scales were .90 for the AC
subscale, .93 for the EC subscale, and .95 for the total scale.
All reliability coefficients were greater than .90 for the
entire sample. The PLS-4 score reliabilities were in a range
considered “excellent” for the purpose of diagnostic testing
(Nunnally & Bernstein, 1994).

To obtain empirical evidence of concurrent validity, we
examined correlations between scales that purport to mea-
sure similar constructs. The PLS-4 subscales and total
scores were moderately correlated with the PPVT-III scores.
See Table 2 for stratified zero-order correlations.

The hierarchical regression at Step 1 was statistically sig-
nificant, F(2, 423) =4.05, p = .01 and R* = .019 (see Table 3).
At this step, ethnicity was a significant predictor of children’s
performance on the PPVT-III (standardized p = —.123, with
European American as the reference group). This result indi-
cated the mean performance of Hispanic children was 12% of
a standard deviation below that of European American chil-
dren on the PPVT-III. At Step 2, the PLS-4 AC and EC sub-
scales standard scores were included in the regression. The
adding of the two subscale scores accounted for an additional
31% of the variance in the PPVT-III, F(2, 421) = 99.66, p <
.001. The total model at this step was also statistically signifi-
cant, F(4, 421) = 52.81, p < .001 and R* = 33, with standard-
ized Bs = .31 and .29 for PLS-4 AC and EC subscales,
respectively. This finding indicated that a standard deviation
change in either PLS-4 subscale resulted in nearly a third of a
standard deviation change in the PPV T-III score. The third step
introduced the interaction terms between the PLS-4 subscales
and the demographic characteristics (gender and ethnicity) to
determine whether the PLS-4 subscales homogenously pre-
dicted PPVT-III scores across gender and ethnicity. This
step was not statistically significant, F(5, 416) = 1.86, p =
.10, whereas the total model was statistically significant,
F(9, 425) = 24.74, p < .001. The results from the third step
provided no evidence of predictive invariance. Therefore, we
interpreted the betas in the second step, which suggested that
the AC and EC subscale standard scores on the PLS-4 were
moderate predictors of performance on the PPVT-III after
accounting for variance associated with gender and ethnicity.

Sensitivity and Specificity Analyses

The PLS-4 Examiner’s Manual encourages clinicians to
establish and follow school-district-based standards for
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Table 2. Correlations Between Language Measures for Hispanic,
European American Children, and the Entire Sample

PLS-4AC  PLS-4EC PPVTIII

Hispanic (n = 377)

PLS-4 Total 93* .93% .50%

PLS-4 AC 75% A49%

PLS-4 EC A49%*
European American (n = 63)

PLS-4 Total .95% 94* ik

PLS-4 AC .85% .66*

PLS-4 EC .66*
Entire sample (N = 440)

PLS-4 Total .93% .93% .55%

PLS-4 AC T7* 54%

PLS-4 EC .53%
Note: PLS-4 = Preschool Language Scale—4;AC = Auditory Comprehension
subscale; EC = Expressive Communication subscale; PPVT-IIl = Peabody
Picture Vocabulary Test-IlI.
*p < .05.

Table 3. Hierarchical Regression of the PPVT-III

Explanatory variable Model | Model 2 Model 3
Demographics
Gender (ref = males) .060 -014 .052
Ethnicity (ref = European -.123*  -.088* .366
American)
PLS-4 subscales
AC subscale 3I3% 230
EC subscale 289%F  549%
Interactions
Ethnicity by gender 176
Gender by AC scores .706
Gender by EC scores -.927
Race by AC scores -.147
Race by EC scores -.393
R? change 3158 015
R? 019% 3340 349

Note: Standardized beta coefficients reported. PLS-4 = Preschool Language
Scale—4;AC = Auditory Comprehension subscale; EC = Expressive
Communication subscale; PPVT-IIl = Peabody Picture Vocabulary Test—lI.

*p < .05.%¥p < .001.

“language disorder” (Zimmerman et al., 2002, p. 124). For
this study, we examined cutoff scores of 70 and 77 on both
measures for cross comparison between the PLS-4 and the
PPVT-III, because 2 SDs and 1.5 SDs below the mean are
commonly used benchmarks in language delay diagnosis
(Leonard, 1998; Qi et al., 2003; Qi et al., 2006).

In the first sensitivity/specificity analysis, we used
cutoff scores of 70 on both the PLS-4 and PPVT-III (see
Table 4). In this circumstance, the sensitivity and specificity

of the PLS-4 in relationship to the PPVT-III were 26.0%
and 97.9%, respectively. We further calculated predictive
values of the PLS-4 to determine whether they could detect
a potential language delay. The PV" of the PLS-4 was 68%,
which means that 68% (17 of 25) of the children identified
as having a potential language delay by the PLS-4 would be
considered as having a potential language delay by the
PPVT-IIL. The PV of the PLS-4 was 88% in this sample;
this indicates that 88% (367 of 415) of the children identi-
fied as having typical language by the PLS-4 would be
similarly assessed by the PPVT-III. It should be noted that
in this sample 17% of the children identified by the PLS-4
as having typical language would be considered as having a
potential language delay by the PPVT-IIIL. In other words,
17% of children identified as having typical language by
the PLS-4 would be false negatives. The overall accuracy of
the PLS-4 for identification of potential language delays
was 87% (i.e., the percentage of true positives plus true
negatives). Furthermore, 5.0% (19) of the Hispanic and
9.5% (6) of the European American children would be con-
sidered for further clinical evaluation for language delays.

In the second analysis, we examined the cutoff score of
77. A cutoff score of 77 on both measures resulted in a sen-
sitivity of 29.0% and a specificity of 93.4% (see Table 5).
As previously described, increases in sensitivity results in a
decrement in specificity. The PV" of the PLS-4 was 58%,
which means 58% (31 of 53) children identified as having a
potential language delay by the PLS-4 were also considered
as having a potential language delay by the PPVT-III. The
PV of the PLS-4 was 80% in this sample; this indicated
that 80% (311 of 387) of the children identified as having
typical language by the PLS-4 would be similarly assessed
by the PPVT-III. This would result in 20% of children iden-
tified as having typical language by the PLS-4 being con-
sidered false negatives by the PPVT-III. The overall
accuracy of the PLS-4 for identification of potential lan-
guage delays using the cutoff score of 77 was 78%. In addi-
tion, 11.7% (44) and 14% (9) of Hispanic and European
American children would be identified for further evalua-
tion, respectively.

The sensitivity of the PLS-4 in relation to the PPVT-III
is quite low and both cutoff scores would result in an unac-
ceptable number of false negatives. However, comparing
the two cutoff scores, the cutoff score of 77 might be slightly
better than that of 70 in PLS-4 in correctly identifying
potential language delays (i.e., 29% vs. 26%).

Prevalence Rates

The commonly used cutoff scores on PPVT-III resulted in
a greater likelihood of identifying children as suspect for
having a potential language delay relative to the same cut-
off scores on the PLS-4. In our sample, 15% and 24% of
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Table 4. Sensitivity and Specificity Analysis of Language Delay
Using Cutoff Scores of 70

Delay status based on PPVT-III

Identified by PLS-4 Children Typically

as having a with a language developing Row
language delay delay language total
Positive 17 8 25
Negative 48 367 415
Column total 65 375 440

Note: Sensitivity = 17/65 = .26; positive predictive value (PV") =

17125 = 68%; specificity = 367/375 = .97; negative predictive value

(PV") = 367/415 = 88%; overall accuracy = (17 + 367)/440 = 87%. PPVT-
Il = Peabody Picture Vocabulary Test—IIl; PLS-4 = Preschool Language Scale—4.

Table 5. Sensitivity and Specificity Analysis of Language Using
Cutoff Scores of 77

Delay status based on PPVT-III

Identified by PLS-4 Children Typically

as having a with a language developing Row
language delay delay language total
Positive 31 22 53
Negative 76 311 387
Column total 107 333 440

Note: Sensitivity = 31/107 = .29; positive predictive value (PV*) =
31/53 = 58%; specificity = 311/333 = .93; negative predictive value
(PV") = 311/387 = 80%; overall accuracy = (31 + 311)/440 = 78%. PPVT-
Ill = Peabody Picture Vocabulary Test—Ill; PLS-4 = Preschool Language Scale—4.

Hispanic children would be identified as requiring further
speech and language evaluation using cutoff scores of 70
and 77 on the PPVT-III, respectively. For European Ameri-
can children, a similar pattern emerged on the PPVT-III,
with 13% identified at cutoff scores of 70 and 20% identi-
fied at cutoff scores of 77. On the other hand, the PLS-4
resulted not only in a lower rate of identification at the
same cutoff scores; it also identified European Americans
at a slightly greater rate relative to Hispanic children.
When the PLS-4 cutoff score was set to 70, 5.0% of His-
panic children and 9.5% of European American children
were identified as needing further evaluation. At a cutoff
score of 77, the pattern held with 11% of Hispanic and 14%
of European American children being identified for further
evaluation.

Discussion

In this study, our main goal was to evaluate the psychomet-
ric properties of the PLS-4 for English-speaking Hispanic

and European American preschool children who attended
Head Start. There were five major findings.

First, the observed gender differences replicated results
of previous studies that have found that girls from low-
income families tended to perform higher than did boys
from low-income families on standardized language tests
(Qi et al., 2003). Furthermore, we found no statistical dif-
ferences between Hispanic and European American chil-
dren on the PLS-4 scales. However, we observed statistical
differences on the PPVT-I1I, with European American chil-
dren achieving higher scores on average relative to
Hispanic children (Cohen’s d = .35). This finding, when
considered along with the related greater rate of language
delay identification of Hispanic children on the PPVT-III
relative to the PLS-4, indicates that the PLS-4 might be
considered a promising instrument for use with English-
speaking Hispanic children from low-income families. In
addition, the lower mean performance of Hispanic children
on the PPVT-III might result in a greater number of
Hispanic children being identified for further comprehen-
sive evaluation and possible special education and speech
and language services. This key finding should be investi-
gated further to determine whether other ethnic differences
are present in identification rates between the PLS-4 and
PPVT-III.

Second, the PLS-4 subscales and total scale scores had
excellent internal consistency. All KR-20 values for AC,
EC, and total scale of the PLS-4 were between .90 and .95,
regardless of ethnic background. These reliabilities would
be considered “excellent” for usage in diagnostic situations
(Kline, 1993; Nunnally & Bernstein, 1994). This finding
suggests that the scores generated by the PLS-4 are reliable
and that the standard errors of measurement will be low for
individual scores. For example, with the lowest observed
reliability of .90 and the standard errors of measurement of
1.96 (i.e., a 95% confidence interval), a child who scores 70
on the PLS-4 total scale would be expected to have a true
score between 69.39 and 70.61.

Third, the concurrent validity of the PLS-4 indicates that
PLS-4 subscale and total scores are moderately related to the
PPVT-III scores. This finding provides criterion-related
validity evidence for the PLS-4. The regression of the PPVT-
III on the PLS-4 subscales echoes the results of the zero-
order correlations of the PLS-4 and PPVT-III in support of
criterion-related validity. The lack of statistical interactions
between the demographic characteristics and the PLS-4 AC
and EC subscales is supportive of the assumption of predic-
tive invariance. However, the statistical power to identify
interactions is limited in the current sample because of the
small number of European American children. Further
research with larger samples is necessary to identify mean-
ingful statistical interactions if they are present.
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Fourth, sensitivity and specificity analysis comparing
commonly used cutoff scores of 70 and 77 revealed the
accuracy of the PLS-4 identifying children with language
delays as having language delays (sensitivity) was 26% and
29%, respectively. In both cut score scenarios the sensitiv-
ity of the PLS-4 was low in relationship to the PPVT-III
using the criteria recommended by Plante and Vance (1994)
of 80%-89% sensitivity for an evaluation of “fair.” How-
ever, using the cutoff scores of 70 and 77, the accuracy of
the PLS-4 identifying children with typical language
development as having typically developing language
(specificity) was 97% and 93%, which were higher than
recommended criterion of 90%-100% of “good” (Plante &
Vance, 1994). The overall accuracy between the PLS-4 and
PPVT-III was greatest when a cutoff score of 70 was used
on both measures. A cutoff score of 70 resulted in an over-
all accuracy of 87% while a cutoff score of 77 resulted in an
overall accuracy of 78%. However, it should be noted the
improved accuracy associated with setting the cutoff score
at 70 was due to increased specificity, not sensitivity. The
relatively lower sensitivity associated with cut scores of 70
could potentially result in children with true language
delays failing to receive further evaluation.

Finally, with English-speaking Hispanic children, the
PPVT-III identified potential language delays at a higher
rate than did the PLS-4. Using cutoff scores of 70 and 77 on
the PPVT-III, respectively, 15% and 24% of Hispanic and
13% and 20% of European American children would be
identified as having a potential language delay. The PLS-4
was more conservative in the identification of children with
potential language delays, with 5% and 11% for Hispanics
and 9.5% and 14% for European American children using
cutoff scores of 70 and 77, respectively.

We expected that the PPVT-III would estimate a lower
prevalence of language delays because it addresses vocabu-
lary only, whereas the PLS-4 assesses semantics (content)
through tasks that focus on both vocabulary and concept,
structure (form) through tasks focusing on syntax and mor-
phology, and other skills such as integrative language skills
and phonological awareness (Zimmerman et al., 2002).
Children with language disorders are expected to have
impairments in these areas because language semantics and
structure are interrelated components that represent chil-
dren’s receptive and expressive language (Lahey, 1988). On
the basis of this rationale, we expected that the PLS-4 would
result in a greater number of children being identified as
requiring further evaluation for potential language delay.
However, our findings indicated that the PPVT-III identified
a greater number of children who might be at risk for poten-
tial language delay in the present sample. This is consistent
with Andersson and Pitti’s (2003) results that the Fluharty
Preschool Speech and Language Screening Test—Second
Edition (FLUHARTY-2; Fluharty, 2001) identified more
children in Head Start programs as requiring further

language testing than did the PLS-4. They found that even
combined with a teacher questionnaire, the PLS-4 (using
either of the recommended criteria) identified only children
with more severe/global difficulties.

Strengths, Limitations, and Recommendations for
Future Research

There are two notable strengths of the study. The requirement
that children’s family income be below a certain level for eli-
gibility in a Head Start program provides a control for
income. To a degree, it can be assumed that these children
come from a comparable economic background. This feature
reduces the likelihood that observed differences between
Hispanic and European American children are due to differ-
ences in socioeconomic status (SES). This finding provides
further preliminary evidence of the PLS-4 being an appropri-
ate measure for identifying potential language delays in pre-
school children from low-income families (Qi & Marley,
2009). The second strength, in an applied sense, is that the
sample was gathered from urban Head Start centers serving
low-income families. Our results provide preliminary find-
ings on the reliability and validity of the PLS-4 with a large
sample of English-speaking Hispanic children from low-
income families.

There are two limitations of the study. First, since all
measures are fallible, there is not a gold standard in the clini-
cal sense for the identification of language delay. Therefore,
the relationship of one fallible measure to another fallible
measure is not strong evidence of accuracy. All that can be
done is to relate several measures to one another, resulting in
the uncomfortable conclusion that the measures correlate
with one another, indicating something systematic is being
assessed. Another potential limitation is that the sample size
of the comparison group was very small. In addition, the
nature of the sample may limit the generalizability of the
findings to comparable populations. In summary, findings
from this exploratory study must be interpreted with cau-
tion, as mentioned earlier. Our findings would be further
supported by evaluating the PLS-4 in relation to other indi-
cators, such as clinical judgment. Future research focusing
on examining the reliability and validity of the PLS-4 would
benefit from the inclusion of children in geographically dif-
ferent regions, as well as children from middle- or higher-
SES families and different racial and ethnic backgrounds.

Clinical Implications

The results of our study highlight an area that deserves particu-
lar attention in additional research on language assessment
with preschool populations from low-income families.
Although our study provides some preliminary evidence that
the PLS-4 appears to be a promising language instrument for
assessing preschool children from low-income families, it is
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worth noting that SLPs and other related professionals should
use the PLS-4 with caution because of the possibility that it
may underidentify children with potential language delays.
Two special considerations most SLPs have to address before
selecting an instrument for screening and identification pur-
poses are (a) weighing measure sensitivity and specificity and
(b) deciding on cutoff scores (McCauley, 2001). In this study,
we found that PLS-4 has relatively low sensitivity and high
false-negative rates with cutoff scores of 70 and 77. With false-
negative rates of 12% and 20%, the chance of a child with a
potential language disorder not being identified is likely to be
unacceptably high. Our finding also suggests that the overall
accuracy of the PLS-4 in identifying a potential language delay
is higher when a cutoff score of 70 is used compared with a
cutoff score of 77. Plante and Vance (1995) suggested that
SLPs should also take the specific testing situation into consid-
eration when evaluating a measure’s sensitivity and specificity.
For example, in early childhood education settings like Head
Start programs, a measure’s low sensitivity might be consid-
ered acceptable as a teacher can still refer to a child if he or she
has concerns about the child’s language skills even if the child
may have passed the screening test before. Clinicians should
also consider the predictive values in the context of the preva-
lence rates for language delay (Maxwell & Satake, 2006). Nor-
mally, when language delay occurs less frequently, such asin a
community sample instead of a clinic sample, the test might
result in a low PV" and a high PV". In summary, assessment
best practice should combine the use of standardized tests with
other informal language assessment as well as clinical judg-
ment. The combination of assessments can provide a general
picture of children’s language abilities when compared with
their same-aged peers.
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