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ABSTRACT

The current study was a follow-up to a study by Flipsen
(1993) that examined the use of the ROWPVT with small-
town Canadian kindergarten children. In the current study,
the PPVT-R was administered in the same community to 74
kindergarten children as part of a district-wide speech and
language screening program. Results indicated a normal
distribution of standard score performance using three dif-
ferent procedures. In addition, the number of screening fail-
ures (scores below a standard score of 80) met expectations
from a normal distribution. Finally 78% of the children
achieved basal scores at or above expected levels. Overall
these findings suggest that the PPVT-R is an appropriate
instrument for assessing receptive vocabulary in small-town
Canadian kindergarten children.

ABREGE

La présente étude constituait un suivi de celle de Flipsen
(1993) qui examinait 'usage du ROWPVT chez les enfants
d’école maternelle de petites villes canadiennes. Dans la
présente étude, le PPVT-R a été administré dans la méme
collectivité a 74 éléves de maternelle dans le cadre d’un pro-
gramme de dépistage orthophonique de district. Les
résultats ont démontré une répartition normale de scores
standard, & partir de trois méthodes distinctes. En outre, le
nombre d'échecs de dépistage (scores inférieurs au stand-
ard de 80) a reflété les résultats attendus d’une répartition
normale. Soixante dix-huit p. 100 des enfants ont obtenu
des scores de base égaux ou supérieurs aux cotes
escomptées. Dans I'ensemble, ces résultats indiquent que
le PPVTR est un instrument approprié pour I'évaluation du
nombre de mots compris chez les enfants d’école maternelie
de petites villes canadiennes.
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he current study is a follow-up to a report

by Flipsen (1993) which indicated signifi-

cant concern with using the Receptive

One-Word Picture Vocabulary Test

(ROWPVT; Gardner, 1985) with small-
town Canadian kindergarten children. In the current study,
similar procedures were utilized to evaluate the applica-
tion of the Peabody Picture Vocabulary Test - Revised
(PPVT-R, Form M; Dunn & Dunn, 1981) with the same
population.

Flipsen (1993) found that, despite a relatively large sam-
ple size (176), group performance on the ROWPVT was
not normally distributed. The lack of normality was con-
firmed by the fact that the test also yielded a smaller pro-
portion of screening failures than might be expected. As
well, the study indicated that basal scores were being es-
tablished at much lower levels than predicted necessitat-
ing longer and thus less efficient administration. The 1993
study was conducted as part of a kindergarten speech and
language screening project, in a small resource-based town

(population ~ 4000) in northern British Columbia during
the 1991-92 and 1992-93 school years. Just prior to the
1993-94 school year, in response to the above concerns
with the ROWPVT, the receptive vocabulary measure for
the screening program was changed to the PPVT-R.

The primary purpose of the cutrent study was to deter-
mine whether, unlike the ROWPVT, the performance of
small-town Canadian kindergarten children on the PPVT-
R was distributed similarly to the normative population.
Such a similarity in distribution between the current sam-
ple and the PPVT-R’s normative population would sug-
gest that the two populations are similar enough in over-
all linguistic experience for individual test scores to be
indicative of relative level of functioning in the domain
sampled by the PPVT-R (i.e., receptive vocabulary).

The PPVT-R was selected as an alternative to the
ROWPVT for the screening program for two reasons. First,
the test continues to be widely used by many clinicians
and in many research applications {e.g., Baker, Kummer,
Schultz, Ho, & Gonzalez del Rey, 1996; Dawson, Blamey,
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Dettman, Barker, & Clark, 1995; Eskenazi & Trupin, 1995;
O’Callaghan, Williams, Anderson, Bor, & Najman, 1995;
Sturner, Layton, Evans, Heller, Funk, & Machon, 1994;
Washington & Craig, 1992). Second, the PPVT-R was
standardized on a sample of 4200 individuals representing
a broad geographic cross-section of the United States. The
standardization sample was a particular concern given that
the problems with the application of the ROWPVT were
thought to have been, in part, the result of its standardi-
zation sample {n = 1128) having been drawn exclusively
from the San Francisco area. The larger sample and broader
geographic base of the PPVT-R norms suggested a greater
likelihood that it would be applicable to small-town Ca-
nadian kindergarten children. An empirical examination
of the applicability of the PPVT-R to the current popula-
tion appeared warranted however, in light of the findings
of Flipsen (1993).

Method

Children Tested

The PPVT-R was administered to all children entering
kindergarten in the community during the 1993-94 school
year and thus the sample represented the entire cohort of
children of kindergarten age during that year. Unlike the
ROWPVT study, the current study group represented only
a single year of screening (rather than two years with the
ROWPVT), and thus involved a smaller sample size of 74.
Age and gender data are shown in Table 1.

The children were largely of white lower-middle class
and middle class background with approximately 5% be-
ing of Native descent. While no formal measure of socio-
economic status (SES) was made on any of the children
or their families, SES status of the group was estimated
from the makeup of the community at large. This proce-
dure was felt to be reasonable given that the sample rep-
resented the complete cohort. The most relevant census
data (Statistics Canada, 1991) indicated that, of 1275
households (total population 3804), 79.6% had annual
incomes below $70,000 (29.8% below $30,000). As well,
61% of the 2510 adults in the community had no post-
secondary education and fewer than 10% had attended
university {with fewer than 4% completing university de-
grees).

Procedures

With the exception of the change from the ROWPVT
to the PPVT-R, all procedures in the screening program
were identical to those reported in Flipsen (1993). All ad-
ministrations were conducted by the author who was serv-
ing as the school district’s speech-language pathologist at
the time. Testing took place within each child’s kinder-
garten classroom during ongoing classroom activity. Fol-
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lowing test administration, raw scores were converted to
standard scores using the normative tables provided in the
test manual.

The evaluation of the performance of the PPVT-R was
accomplished in three ways. First overall performance
trends were examined to determine whether the standard
score distribution was similar to that of the normative
population described in the test manual. A sample of this
size would be expected to yield a normal distribution of
scores. This evaluation was accomplished using three pro-
cedures. First overall mean and standard deviation of the
scores was examined. Second, the nonparametric X? test
of proportions across standard deviation categories was
conducted as in the previous report. And third, the para-
metric Anderson-Darling test of normality was applied to
the standard scores. This and all other statistical analyses
were carried out using the software package MINITAB
(Release 10Xtra; Minitab Inc, 1995).

The second test of the applicability of the PPVT-R to
the cutrent population involved examining the number
of screening failures obtained. A screening failure was de-
fined here as any standard score below 80, a criterion which
also corresponded to scores falling below approximately
the 10th percentile. As such it was expected to capture
approximately 9-10% of the population. While this sec-
ond test was not totally orthogonal to the test of the nor-
mality of the distribution (i.e., a normal distribution would
very likely yield the corresponding number of screening
failures), this test served as a more direct look at the sen-
sitivity of the instrument with the study population for
screening purposes.

Standard scores were chosen (as opposed to raw scores)
for the current analysis primarily because of their ability
to compensate for normal development (i.e., age differ-
ences) in the current study group (Bailey & Wolery, 1989,
p- 30). Despite the narrow age range of the children in
the current study (61-72 months), the test itself suggests
development across the range. For example, there are two
different designated starting points for testing children of
kindergarten age. As well, identical raw scores translate
to different relative levels of performance depending on
the specific age of the child. For example, two children in
the current study achieved a raw score of 64. For one child,
age 61 months, this raw score translated to a standard score
of 107 (almost one-half of a standard deviation unit above
the mean), while for the second child, age 71 months, it
translated to a standard score of 95 (one-third of a stand-
ard deviation unit below the mean). While both of these
standard scores were within the normal range, the differ-
ence between them (8/10 of a standard deviation unit)
illustrates the need to control for age differences. The abil-
ity of standard scores to compensate for development is
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further illustrated by a statistically significant Pearson
correlation coefficient between raw score and age for the
current study group (r = 0.29,F = 6.30, df = 73,p = 0.014)
in contrast to a non-significant Pearson correlation be-
tween standard score and age (r = 0.023, F =0.04, df = 73,
p = 0.846).

The third test of the PPVT-R involved examination of
the efficiency of test administration, again as in the previ-
ous report, by calculating the median item number at
which basal scores were established and then examining
the number of children achieving basal at lower than ex-
pected levels. A lower basal score than expected would
have indicated the need to reverse direction during test-
ing increasing administration time for each individual and
thus reducing efficiency of the screening program in gen-
eral.

Results

Standard Score Distribution
Results for standard scores are shown in Table 1. Based
on the mean and standard deviation data, the standard
score distribution appeared to be very similar to that re-

ported in the test manual (M = 103.4; SD = 14.8 vs. M =
100; SD = 15).

Table 1. Means, Standard Deviations (SD), and Ranges for

Children’s Ages and Obtained PPVT-R Standard Scores.

Age (in months) Standard Score

n::Mean - SD - Range Mean - SD Range

Males 38 871 36 81-72 103.2 14,8 '54-137
Females 36 86.6 3.4 61-72 1036 14.8 70-135

Total 74 669 35 8172 103.4 148 54-137

A similar result was obtained when the distribution of
standard scores (see Table 2) was examined. Applying the
X? test of proportions, with the expected distribution us-
ing standardscore categories derived from areas under the
normal curve (Triola, 1980), an X? value of 2.371 (5 df, p
= (.796) was obtained. This finding again indicated that
the distribution of standard scores was not significantly
different from normal. Finally, applying the Anderson-Dar-
ling test of normality resulted in an A? value of 0.454 (p =
0.264). This outcome also suggested that the distribution
of scares was not significantly different from that expected
with a normal distribution.

Table 2. Obtained Versus Expected Distribution of Scores
Expressed as Number of Children.

Range Males - Females = Overall - Expected

Beiow 70 1

0

1

2
70-84 2 4 6 10
85-100 14 8 22 25

100-115 18 30 25

116-130 8 5 13 10

131 + 1 1 2 2
Total 38 36 74 74

Note: Expected scores based on areas under the normal curve
(Triola, 1980).

Screening Failures

As noted above, a screening failure was deemed to be a
standard score below 80 (i.e., below the 10% percentile).
Given a normal distribution, one would expect about 9-
10% (7-8 children) to score below 80. Results indicated
that 4/74 (5.4%) of the children scored below this crite-
rion. To determine if this difference was statistically sig-
nificant, another X? test of proportions was carried out.
Results indicated no significant difference (X?= 0.884, 1
df, p = 0.347) between obtained and expected values.

Basal Score

The recommended starting items given in the test
manual and the predicted basal items are shown in Table
3. Assuming that the recommended starting point for test-
ing is a reasonable one, it was predicted that a normally
developing child would establish a basal at least eight items

Table 3. Predicted Basal Iitem.

Age Range

Children Tested Starting Predicted

item ! Basal Item ?

3,6-3:11 10 18 +
4:0-4:5 15 23+

4.68-4,11 20 28 +
5,0-5;5 15 13 37.8 30 38 +
5,6:8;0 23 23 622 35 43 +

Notes: 1. as per test manual. 2. highest of 8 consecutive correct.

90
‘/\/\/\/\_\/\/\/\A/\/_N\'\/\' JOURNAL OF SPEECH-LANGUAGE PATHOLOGY AND AUDIOLOGY, VOL. 22, NO.2, JUNE 1998



above this point. A basal is established on the PPVT-R by
identifying the highest set of 8 consecutive correct re-
sponses. Failure on any item in the first 8 requires the
examiner to reverse direction in testing until the child
identifies 8 consecutive items correctly. The examiner then
returns to the forward direction to establish a ceiling.

The PPVT-R includes two possible starting points for
children of kindergarten age (depending on their specific
chronological age). The number of children meeting cri-
terion for each of these two starting points is also shown
in Table 3 (along with gender breakdown). As indicated,
37.8% (28) of the children were in the 5;0-5;5 age range
and started at item 30 and 62.2% (46) were in the 5;6-6;0
range and started at item 35.

The median item number at which basal was established
was calculated for the 74 children and results are shown
in Table 4. Also shown is the number of children who
achieved basal scores below the various item level catego-
ries.

Table 4. Obtained Basal Data Expressed in Terms of Cumulative
Number of Children.

§:0-5;5 5;6-8;0 Total
Median 42 57 50.5

M F M F M F
# above Item 43 7 7 19 19 26 26
# below item 43 8 8 4 4 12 10
# below ltem 38 4 4 2 2 6 5]
# below ltem 28 3 1 0 2 3 3
# below ltem 23 2 0 0 1 2 1
# below ltem 18 1 0 0 0 1 0

Note: Median equals item at which basal score established (highest
of B .consecutive correct).

Assuming that the younger children (aged 5;0-5;5)
should have achieved basal at item 38 or above and the
older children (aged 5;5-6;0) should have achieved basal
at item 43 or above, the median basal data in Table 4 in-
dicates that more than half of the children met this crite-
rion. In fact, the specific data in Table 4 shows that only
22% (16/74; 8 per age category) of the children achieved
basal at a lower level than expected.

Discussion
With a relatively large sample of children with a nor-
mal range of abilities, one would expect a normal distri-

bution of performance. Using the type of standard scores
employed with the PPVT-R, such a distribution would be
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expected to yield a mean score near 100 with a standard
deviation near 15. The values obtained herein were very
similar (103.4 & 14.8) to those expectations, suggesting
that the scores obtained in the current sample were nor-
mally distributed. As was shown by Flipsen (1993) how-
ever, applying this criterion alone is insufficient for an-
swering the question of the normality of the distribution.
Using both the nonparametric X? test of proportions and
the parametric Anderson-Darling test of normality con-
firmed a normal distribution of scores. This result suggests
that, unlike the ROWPVT, the population of small-town
Canadian kindergarten children in the current study is very
similar in its distribution of performance to that of the
normative population of the PPVT-R. A sample large
enough to provide a normal distribution of abilities re-
sulted in a normal distribution of performance and sug-
gested that individual scores derived for this population
using the PPVT-R would likely provide an adequate sam-
ple of the language domain tested by the PPVT-R. The
question of the content validity of the PPVT-R is beyond
the scope of the current investigation.

The failure to find significant differences between the
current sample distribution and that of the normative
population does raise two important sampling questions.
The first is whether it is appropriate to use standard scores
rather than raw scores. As was discussed previously, stand-
ard scores were used here because of the need to compen-
sate for age. Since it might be argued that conversion to
standard scores might have changed the essential charac-
ter of the distribution (i.e., from non-normal to normal),
the Anderson-Darling test of normality was applied post-
hoc to the raw scores for the current study group and the
same non-significant result (A?= 0.584, p = 0.124) was
obtained. This same test was then applied to the raw scores
from Flipsen (1993), confirming the non-normality of that
distribution (A?=1.192, p = 0.004). Thus in both studies,
identical findings were obtained regardless of whether raw
scores or standard scores were used.

The ability to obtain a non-normal distribution using
standard scores is also supported by the findings of an-
other study specifically involving the PPVT-R. Washing-
ton and Craig (1992) tested 105 low-income, African
American children in kindergarten and first grade, all of
whom spoke Black English (BE). They attempted to ad-
just for population differences by eliminating responses to
16 test items that were incorrect for at least 50% of their
subjects. Despite this adjustment, they still found that “...
51% scored more than one standard deviation below the
mean for the test’s normative data ...” (p. 331). Applying
the X? procedure to the distribution of adjusted standard
scores in each standard deviation category, a non-normal
distribution of scores was again obtained (X?=43.35, df =
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5, p < 0.000).

It is important to note however, that both Flipsen
(1993) and Washington and Craig (1992) employed larger
samples (176 and 105 respectively) than the current study.
This highlights the second sampling question: whether the
current study had sufficient statistical power. A posthoc
power analysis of the current data, using the sample size
of 74, 5 degrees of freedom and a type | error rate of 0.05,
indicated a power level of approximately 0.70 (Marascuilo
& Serlin, 1988) suggesting a 70% likelihood of finding a
statistically significant difference, if one existed. Thus,
there appeared to be only a mild risk that the current find-
ings were the product of a type Il error.

The applicability of the PPVT-R to the current popula-
tion is further supported by the finding that the number
of children failing the screening criterion was not signifi-
cantly different from expectations based on a normal dis-
tribution. The test would then appear to be sufficiently
sensitive to identify children in this population with re-
duced skill. This observation is particularly important
given that the specific objective of a screening protocol is
identification of those with delays. As with content va-
lidity however, the current investigation does not permit
examination of the concurrent or predictive validity of
the PPVT-R.

Analysis of the basal data also provided support for the
use of the PPVT-R. It was only necessary to change direc-
tion in testing to ascertain basal levels in just over 1 in 5
cases (compared to more than 9 in 10 cases for the
ROWPVT). This suggests a more time-efficient applica-
tion with the PPVT-R as compared to the ROWPVT. Cli-
nicians thus should be able to use the recommended start-
ing points for PPVT.R testing with this population with
much less concern about having to reverse direction in
testing.

Of course, with this type of analysis, one must always
be aware of potential cohort problems. The two tests were
administered to two different groups of children. This is
not likely a major concern however because the two sam-
ple groups represented contiguous cohorts from the same
community. As well, in both cases the entire cohort was
tested suggesting no sampling bias.

Overall, the findings suggest that the PPVT-R is a much
more suitable instrument for assessing the level of recep-
tive vocabulary skill with small-town Canadian kinder-
garten children than the ROWDPVT. Performance was nor-
mally distributed, it appeared to be adequately sensitive
as a screening instrument, and administration did not need
be modified from standard procedures for maximum effi-
ciency.

Studies such as this one, combined with the results of
Flipsen (1993) and Washington and Craig (1992), under-

score the continued need for clinicians to be wary of the
application of standardised instruments to populations that
differ in systematic ways from that used as the standardi-
zation sample (McCauley & Swisher, 1984). Given the
commonplace use of tests normed on American children
by Canadian clinicians, additional studies of this type are
strongly recommended.

There are at least three alternatives to conducting stud-
ies such as the current one. The first is development of
independent tests for Canadian children. Given the size
of the Canadian market, it seems unlikely that publishers
will be motivated to support such efforts or invest in the
marketing of such instruments. A second alternative might
be to develop independent Canadian norms for existing
instruments. While this would appear to be a less expen-
sive option, little effort appears to have been made in this
direction to date. As well, it assumes that the items for
the test are appropriate for Canadian children, an assump-
tion requiring independent verification, weakening the
cost-effectiveness argument. The third alternative would
be to include a proportional number of Canadian chil-
dren in the normative samples of tests developed in the
United States. An informal survey of 10 American tests
commonly used by Canadian clinicians (see Appendix)
found that such inclusion only occurred twice (Hresko,
Reid, & Hammill, 1981; Newcomer & Hammill, 1988).
This suggests that test developers are not highly motivated
to include Canadian children. It has been argued that in-
cluding minority groups is less than desirable because the
data on the minority group (Canadians here) would be
lost in that of the majority (Americans) making it impos-
sible to discern the performance of the two groups
(Vaughn-Cooke, 1983; Washington & Craig, 1992). With-
out the ability to discern the groups, the test user is left to
assume that the groups did not differ in their performance
when they may have, as was shown by Washington and
Craig. In conclusion, further studies such as the current
one would appear to be highly warranted.
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