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Alternatives to Traditional
Language Sample Measures
With Emergent Bilingual

Preschoolers

Mark Guiberson

The aim of this article was to evaluate the use of alternatives to traditional language sample analysis
(LSA) measures with bilingual preschool-aged children. A database of 184 bilingual preschool chil-
dren, including children with developmental language disorder (DLD), was used in this study. The
goals of the study were to establish the convergent validity between traditional language sample
measures and alternative measures of clinician-observed and parent-reported longest utterance,
compare groups across traditional and alternative measures, and establish to what extent alterna-
tive measures predict language status (typical or DLD). Results indicated that alternative measures
may be useful in describing the language of preschool bilingual children, but none of the measures
alone would provide adequate diagnostic information to make a determination of DLD status.
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ANGUAGE SAMPLE ANALYSIS (LSA) can

be a naturalistic and unbiased indica-
tor of linguistic development in preschool-
aged bilingual children (for a review, see
Gutie Rrez-Clellen, Restrepo, Bedore, Pena,
& Anderson, 2000; Rojas & Iglesias, 2000).
However, transcription of 50-100 utter-
ances is time-consuming and many speech-
language pathologists (SLPs) report that their
use of formal LSA is limited because of
time constraints (Fulcher-Rood, Castilla-Earls,
& Higginbotham, 2018; Pavelko, Owens,
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Ireland, & Hahs-Vaughn, 2016; Westerveld &
Claessen, 2014). Calculation of mean length
of utterance (MLU) is a common LSA mea-
sure. The MLU is a global measure of syntactic
complexity that is often used with preschool-
aged children (Brown, 1973; Fenson et al.,
1994). A child’s longest utterance also has
been suggested to be a good indicator of
overall child language development (Brown,
1973). A parallel and alternate measure is
parent report on a child’s longest utterances,
which has been found to be strongly asso-
ciated with other measures of linguistic de-
velopment in English- and Spanish-speaking
children (Fenson et al., 1994; Guiberson,
Rodriguez, & Dale, 2011). Given how labor-
intensive LSA is, and the shortage of bilin-
gual SLPs qualified to conduct LSA with bilin-
gual children, alternative measures should be
considered. Alternative measures based on
longest utterance(s) observed or the longest
utterance(s) reported by parents may be vi-
able, practical, and efficient ways to de-
scribe the language development of bilin-
gual preschool-aged children. The goal of this
study is to complete exploratory analysis with
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an existing corpus of data to establish the
potential of alternative LSA measures when
used with bilingual preschoolers. The author
sought to (1) establish the convergent validity
between traditional LSA measures, alternative
LSA measures, and a standardized language
measure; (2) compare traditional and alterna-
tive measures of a typically developing (TD)
group with that of a group with developmen-
tal language disorder (DLD); and (3) com-
plete exploratory analysis describing to what
extent alternative measures predict language
status.

METHOD

Participants

One hundred eighty-four bilingual pre-
school-aged children (aged 3;0-5;10 years)
participated in this study. Children who par-
ticipated in the study were emergent bilin-
gual, predominately Spanish-speaking (spoke
Spanish 80% of the time or more according
to parent report), had normal hearing, and
had no known neurodevelopmental disor-
ders, cognitive disability, or other sensory im-
pairments. Children were categorized as hav-
ing DLD or as TD; DLD was established using
triangulation of three sources of information:
() identification by a bilingual SLP; (b) report
of parent concerns about the child’s language
development; and (c) expressive language
scores on the Spanish edition of the Preschool
Language Scales-Fourth Edition (PLS-4 Span-
ish) of 77 or less (1.5 SD below the mean).
The DLD group included 59 children (27 girls
and 32 boys) and the TD group included 125
children (58 girls and 67 boys). There were
no significant group differences in terms of
the children’s age (f = —0.41), children’s
percent Spanish use ( = 1.08), or parent’s
percent Spanish use (¢ = 0.08).

Measures, procedures, and reliability

Language sample analysis

The board book Pato Esta Sucio by
Kitamura (1998) was used to elicit language

samples from children. This book comprises
seven parts that are illustrated across two
pages each. The language in the book is very
simple; the Appendix presents an English
translation of the text in the book. The story
is about a duck, the primary character, who
gets dirty and faces a number of obstacles as
he goes on a walk, until finally he washes
off in a pond and is happy. Parents were
asked to look at the book with their children
as they normally would and then ask the
children to tell them the story presented.
Parents were not instructed to read the story,
but some parents did opt to do so. All utter-
ances produced by the child during this in-
teraction were recorded and included in tran-
scripts. The Systematic Analysis of Language
Transcripts program (SALT; Miller & Iglesias,
2008) was used to obtain traditional LSA mea-
sures. The child’s language was transcribed
and segmented into clausal units (C-units).

Traditional language sample measures

The recommended traditional LSA mea-
sures for use with Spanish-speaking chil-
dren were selected and included number
of different words (NDW), total number of
words (TNW), and mean length of utterance
in words (MLU-W,; Gutie Rrez-Clellen et al.,
2000; Rojas & Iglesias, 20006).

Alternative language sample measures

Two alternative LSA measures were ob-
tained from complete transcripts; these in-
cluded length of longest utterance produced
in words (LU-W) and average of three longest
utterances in words (L3U-W). The L3U-W
measure was calculated by adding the num-
ber of words produced for the three longest
utterances provided and then dividing by
three.

Reported longest utterance measures

Parents were asked to report the three
longest utterances that they had heard their
children say recently. From this two separate
measures were obtained: longest reported ut-
terance in words (rLU-W) and mean length
of the three longest reported utterances in
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words (r3LU-W). The r3LU-W measure was
calculated by adding the number of words
for each of the three utterances provided and
then dividing by three.

Preschool Language Scales—Fourth
Edition, Spanish

The PLS-4 Spanish is an assessment that in-
cludes receptive and expressive language sub-
tests (Zimmerman, Steiner, & Pond, 2002).
Using Plante and Vance’s (1994) interpreta-
tion of sensitivity and specificity values, the
expressive subtest of the PLS-4 Spanish has
good sensitivity (0.92) and less than adequate
specificity (0.68). To strengthen the less than
adequate specificity, triangulation was used
that included diagnosis of DLD by a bilingual
SLP and parent report of concern of language
development. The PLS-4 Spanish expressive
subtest was administered and standard scores
were calculated.

Procedure

The research team scheduled study vis-
its with families at collaborating preschool
centers in the Mountain West region of the
United States to collect language samples and
standardized language measures (PLS-4 Span-
ish). During these visits, parent report on ut-
terances was collected as part of intake paper-
work, and if left incomplete, this information
was gathered by a member of the research
team. Also during these visits, a Spanish-
English bilingual SLP administered the PLS-4
Spanish in Spanish. Parents then showed their
children the book Pato Estd Sucio to elicit
language samples. These study visits generally
lasted between 30 and 45 min.

Reliability

A total of 13 bilingual graduate student
coders were involved in language transcrip-
tion using SALT. Coders received 8 hr of
training in language transcription and com-
pleted transcription of three training videos.
Before independently coding, they achieved
90% or higher point-by-point interrater agree-
ment for word-for-word agreement and C-unit
segmentation agreement. Interrater reliability

checks were completed with 20% (z = 37) of
the language sample data. Interrater reliability
for word-for-word agreement was 93% and
interrater reliability for C-unit segmentation
agreement was 97%. Seven of these graduate
students were also involved in the hand cal-
culation of the alternate LSA variables: L3U-
W and r3LU-W. These students were trained
by the author. In addition, reliability checks
were completed with 20% (n = 37) of these
calculations. Exact agreement for L3U-W cal-
culation was 97%, and r3LU-W calculation
was 100%.

RESULTS

Convergent validity between measures

One of the aims of this study was to es-
tablish the convergent validity between tra-
ditional LSA measures, alternative LSA mea-
sures, and a standardized language measure.
Partial correlations (controlling for age) were
completed with these measures in order to
establish whether the alternative measures
were evaluating similar constructs as tradi-
tional and standardized measures. Cohen’s
(2013) guidelines were used to describe ef-
fect size based on correlation magnitude.
Table 1 presents the coefficients obtained.
The p values were adjusted for multiple com-
parisons using a Benjamini-Hochberg correc-
tion. Of the traditional LSA measures, NDW
was significantly associated with PLS-4 Span-
ish scores (r = .33, p < .01), with medium
effect size observed, whereas TNW (r =
23, p < .01) and MLUW (r = 26, p <
.01) were significantly associated with PLS-
4 Spanish scores, but with small effect sizes
observed.

The alternative LSA measures, LU-W and
L3U-W, were significantly associated with the
traditional LSA measures of NDW and MLU-W
(r = .57-.81, p < .01), with large effect sizes
observed. Both LU-W and L3U-W had smaller
but significant associations with parent report
measures (r = .23-.32, p < .01), with small
to medium effect sizes observed. Both parent
report measures (rLU-W and r3LU-W) had
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Table 1. Partial correlations, controlling for age, between language sample measures, reported
linguistic measures, and standardized language scores

Measures 1 2 3 4 5 6 7 8
Language sample measures

1. PLS-4 Spanish -

2. TNW 23 -

3. NDW 33* .93 -

4. MLU-W .26* 34* .30* -

5. LU-W .32 57 57 .76*

6. L3U-W 33* .62* .60* .81* .93* -

Parent report measures

7. rLU-W 47* 14 20™* .29* .29* 32 -

8. r3LU-W 45* 1 17 22%* 23* 26* .94* -

Note. LU-W = longest utterance produced in words; L3U-W = three longest utterances in words; MLU-W = mean
length of utterance in words; NDW = number of different words; PLS-4 Spanish = Preschool Language Scales-Fourth
Edition, Spanish; rLU-W = longest reported utterance in words; r3LU-W = three longest reported utterances in words;
TNW = total number of words. p values were adjusted for multiple comparisons using a Benjamini-Hochberg

correction.
*p <.01. *p < .05.

significant associations with the PLS-4 Span-
ish scores (r = .45-.47, p < .01), with
medium effect sizes observed. However, both
parent report measures had weaker associ-
ations with traditional LSA measures (r =
.10-.29), with only half of these associations
reaching significance.

Group comparisons of traditional and
alternative measures

A second aim of this study was to com-
pare traditional and alternative LSA measures
used with TD children versus children with
DLD. As a first step, means and standard
deviations were examined; these are pre-
sented in Table 2. The TD group had higher
traditional and alternative LSA values than
the DLD group. Next, independent-samples
t tests were performed to examine group
differences across these variables. To control
for Type I errors, a Bonferroni adjustment was
calculated, and the level of significance was
adjusted to p < .01. Mean difference effect
sizes were estimated using Hedges’ g (Hedges
& Olkin, 2014) and Cohen’s (2013) sugges-
tions for interpretations. Of the traditional
measures, significant group differences were
detected for the TNW (¢ = 2.97, p < .01) and

NDW measures (¢! = 4.40, p < .01) but not
for MLU-W (¢ = 2.20). A medium effect size
was observed for the NDW group differences,
and a small (approaching medium) effect size
was observed for TNW. Of the alternative
measures, LU-W (f = 3.81, p < .01) and L3U-
W (& = 3.75, p < .01) values were signif-
icantly different, with medium effect sizes
observed. The parent report measures, rLU-W
(t=5.37,p<.0D)and r3BLU-W (¢ =5.03,p <
.01), were significantly different for the two
groups, with large effect sizes observed.

Exploratory analysis predicting
language status

An exploratory logistic regression model
was estimated to identify which variables may
account for the most variability in language
status. The model was developed specifically
to identify how much variance traditional
and alternative LSA measures accounted for
when combined. Because of multicollinearity
issues, several variables that were strongly
intercorrelated had to be dropped from the
model, including MLU-W, TNW, L3U-W, and
r3LU-W. For the remaining variables (LU-W,
NDW, and rLU-W), variance inflation factor
values were acceptable (Leech, Barrett, &
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Table 2. Descriptive and group comparisons for language sample analysis and parent report

measures
TD Group DLD Group
(n=125) (n=59) Effect Size,
M SD M SD t Tests Hedge’s g

Language sample measures
TNW 50.82 24.59 38.29 27.69 2.97* 0.49
NDW 29.14 12.47 20.66 11.59 4.40* 0.70
MLU-W 3.12 1.36 2.65 1.36 2.20 0.35
LU-W 6.74 2.86 5.08 2.47 3.81* 0.61
L3U-W 5.59 2.37 4.23 2.10 3.75* 0.59
Parent report measures
rLU-W 7.42 2.78 5.07 2.82 5.37* 0.84
r3LU-W 6.05 2.32 4.13 2.38 5.03* 0.82

Note. DLD = developmental language disorder; LU-W = longest utterance produced in words; L3U-W = three longest
utterances in words; MLU-W = mean length of utterance in words; NDW = number of different words; rLU-W = longest
reported utterance in words; r3LU-W = three longest reported utterances in words; TD = typically developing; TNW =

total number of words.
*p < .01.

Morgan, 2008). When LU-W, NDW, and rLU-W
were considered together, they significantly
predicted language status (x? = 43.87, df =
3, N =183, p < .001), accounting for 30% of
the variability in language status. The model
classified 90% of TD children correctly and
48% of the DLD children correctly.

DISCUSSION

The current study provided information
about the potential of alternative LSA mea-
sures to describe the language development
of emergent bilingual preschoolers. First, LU-
W and L3U-W were significantly associated
with traditional LSA measures, and significant
group differences with medium effect sizes
were observed for these measures. Studies
of English-speaking toddlers and preschool-
aged children have found that longest utter-
ance measures parallel MLU and are a good
predictor of future MLU values and language
status (Smith & Jakins, 2014). Measures such
as LU-W and L3U-W may appeal to clinicians
who use real-time language sampling. There
is a growing body of research describing SLPs’
language sampling practices that have found

that SLPs frequently collect language samples
in real-time while interacting with a child,
guided by their own methods and clinical
judgments (Fulcher-Rood et al., 2018; Pavelko
et al., 2016; Westerveld & Claessen, 2014). To
calculate LU-W and L3U-W through real-time
transcriptions, SLPs could transcribe only the
longer utterances they hear during their in-
teractions with children. However, further re-
search is needed to establish procedures and
rules to obtain these measures, to evaluate
the reliability of real-time sampling, and to es-
tablish whether LU-W and L3U-W are equally
as informative for developmental levels be-
yond those typically seen in preschool-aged
children.

A second finding was that parent report
measures of utterance length appeared to
provide descriptive developmental informa-
tion. The measures rLU-W and r3LU-W were
highly associated with PLS-4 Spanish scores,
and significant group differences with large
effect sizes were observed with these two
measures. However, like the transcription-
derived longest utterance measures, these
parent report measures do not have the
classification accuracy to be used alone to
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identify DLD in young Spanish-speaking chil-
dren. Nonetheless, best practices in identify-
ing DLD in young bilingual children should
involve multiple sources of converging in-
formation rather than overreliance on a sin-
gle test or measure (Guiberson & Banerjee,
2012). Longest utterance observed and
longest utterances reported appear to pro-
vide important descriptive information that
could be clinically useful for assessment and
progress monitoring purposes, especially if
combined with other more robust measures.

LIMITATIONS

The current study included a sample of
Spanish-speaking children living in the Moun-
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Appendix

English translation of Satoshi Kitamura’s
Pato Esta Sucio

Duck is going for a walk.

Uh-oh, it’s raining.

Uh-oh, lots of mud.

Uh-oh, lots of wind.

Oops.

Splash.

That’s better.
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