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Abstract

Purpose: Conversation, narrative, and expository language sampling contexts are
recommended for school-aged children (Pezold et al., 2020), and multiple ways to
analyze these samples have been promoted in the clinical literature. This dissertation
addressed two gaps in the literature related to analyses and sampling contexts. The
purpose of study one was to examine differences in two commonly-used language sample
analysis methods, Sampling Utterances Grammatical Analysis Revised (SUGAR) and
Systematic Analysis of Language Transcripts (SALT). The purpose of study two was to
examine the presence of age-related changes in conversation, narrative, and expository

contexts for older school-aged children.

Method: Conversational, narrative, and expository language samples were elicited
from 85 typically developing children ages 8-11. In study one, the conversation language
samples were transcribed and analyzed using both the SUGAR and SALT conventions
for all children ages 8-10 (n=68). Four paired language performance metrics were
calculated including (a) Total Number of Words (TNW) and Number of Total Words
(NTW), (b) Mean Length of Utterance SUGAR (MLUs) and Mean Length of Utterance
in Morphemes (MLUM), (c) Words Per Sentence (WPS) and Mean Length of Utterance
in Words (MLUW), and (d) Clauses Per Sentence (CPS) and Subordination Index (SI).
Z-scores were calculated by comparing the computed values to their respective normative
databases. Differences in z-scores were examined for each paired metric. Next, to
determine if SUGAR and SALT conventions would classify children differently based on
language status, these z-score values were compared to thresholds suggestive of typical

development versus suggestive of language impairment.



In study two, the conversation, narrative, and expository language samples were
transcribed and analyzed for mean length of utterance in words (MLUW) and

subordination index (SI), a measure of complex language, using SALT conventions.

Results: Results for study one revealed statistically significant differences in mean
z-score values for all paired language sample analysis metrics. The SUGAR z-scores
were significantly lower for the TNW/NTW, MLUs/MLUM, and WPS/MLUM
comparisons, but SUGAR z-scores were significantly higher for the CPS/SI comparison.
In addition, while no children fell below the thresholds suggestive of language
impairment using SUGAR, four children fell below the threshold using the SALT
conventions. Study two revealed no age-related changes in MLUW or SI. Sampling
contexts did yield significant differences. Narrative and expository language samples

elicited longer utterances and more complex language than conversation samples.

Conclusions: Comparisons between different normative databases for language
sample analyses may yield differing clinical conclusions. Although age-related changes
were not detected in any context, the results indicate that narrative and expository
contexts may be more appropriate language sampling contexts to examine complex

sentence use in school-aged children ages 8-11 years.
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Introduction

Approximately 7% of school-aged children (Tomblin et al., 1997) have a
language impairment (LI), usually characterized by delayed morphosyntactic
development including production of shorter sentences, more grammatical errors, and
reduced production of complex sentences than same-age typically developing peers. An
important tool for the identification of LI in school-aged students is the collection and
analysis of language samples. Language sample analysis (LSA) has been found to be
diagnostically accurate for the identification of language impairment in school-aged
children and adolescents (Heilmann et al., 2010a; Pavelko & Owens, 2019). Furthermore,
LSA offers a functional and more authentic view into a child’s speech and language skills
and minimizes cultural/linguistic bias (Paul et al., 2018; American Speech-Language-
Hearing Association, 2016). Despite the benefits of LSA, practicing SLPs report using
this clinical tool infrequently (Pavelko et al., 2016). One key barrier to LSA use is the
existence of multiple methods for performing the analyses within the literature. This
variety of analysis methods leads to ambiguity about which method is the most
appropriate to use, which may cause SLPs to use unstandardized methods or cite lack of
training as reasons to avoid language sampling (Pavelko et al., 2016). An additional
problem with current LSA use is that practicing SLPs report primarily using
conversational contexts (Pavelko et al., 2016), despite the scholarly literature showing
that sampling contexts such as narration and exposition have been found to be more

sensitive to developmental changes, particularly in adolescents (Nippold, et al., 2008).

Less is known about whether these developmental changes can also be observed

in school-aged children between the ages of 8 and 11. Further examination of analysis
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methods and the effects of sampling contexts on the identification of language
impairment in school-aged students is needed to inform assessment guidelines. The two
studies described here focus on these gaps in the clinical literature. In study one, two
commonly-used LSA methods will be compared. In study two, age-related changes
across multiple language sampling contexts will be examined. In the sections that follow,
relevant literature for each study is reviewed followed by the research questions and

hypotheses addressed within each study.

Study One: Analysis Methods

One reason for the stated lack of clinician expertise (Pavelko et al., 2016) with
language sampling could be due to the variety of language sample analysis procedures.
For example, one common metric of LSA is the calculation of the mean length of
utterance (MLU). MLU is most commonly defined as the average number of morphemes
within an utterance. A related measure is the mean number of words per sentence (WPS)
or per utterance (MLUW) (Pavelko & Owens, 2017; Miller et al., 2019). Multiple
methods are now available to calculate MLU and a variety of other LSA metrics (Brown,
1973; Cashy, 2011; Miller et al., 2019; Pavelko & Owens, 2017; Retherford, 2007). The
use of computer-based transcription and analysis technology can not only increase the
diversity of analyses available to aid in clinical decision-making (Miller & Iglesias,
2019), but may also improve the accuracy of the analyses (Long, 2001). Two commonly-
used computerized LSA methods, the Sampling Utterances Grammatical Analysis
Revised (SUGAR; Pavelko & Owens, 2017) and the Systematic Analysis of Language
Transcripts (SALT; Miller et al., 2019) have both been shown to accurately identify

children with a language impairment (Heilmann et al., 2010a; Pavelko & Owens, 2019),
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but the conventions for utterance segmentation and calculation of metrics for analysis

differ. SUGAR and SALT methods are summarized below.

SUGAR is a newly developed computerized language transcription method. This
method describes a protocol for eliciting a robust conversational speech sample from
children ages three through 10;11 (Pavelko & Owens, 2017; Owens & Pavelko, 2020).
SUGAR was developed in response to many of the barriers to use of LSA in clinical
practice (Pavelko et al., 2016). Specifically, the sampling protocol is designed to be easy
to elicit, quick to transcribe, and it does not require any special equipment or software.
Although SUGAR is new to the language sample analysis literature, it has been shown to
be diagnostically accurate (Pavelko & Owens, 2019), appropriate for a variety of ages
(Pavelko & Owens, 2017; Owens & Pavelko, 2020), and to support the development of

treatment goals (Owens et al., 2018).

SALT (Miller & Iglesias, 2019) is a computerized LSA software available for
purchase. The SALT website and SALT clinician guides (Miller et al., 2019) offer
elicitation protocols, transcription conventions, and a variety of analyses for use in LSA.
After sample transcription and coding, SALT can automatically tally the codes of
interest. The SALT databases provide norms for a plethora of language sampling contexts
and diverse ages. Databases are available for play, conversation, narrative story
generation and retell, expository, and persuasive samples elicited from monolingual
English-speaking children. Narrative databases are also available for bilingual
Spanish/English speakers as well as monolingual Spanish speakers. The databases
include samples for children as young as 2;8 to young adults aged 18;9 (SALT Software,

2020). SALT has been used extensively in language development and disorders research
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and has been found to accurately identify language impairment and has served as a

progress monitoring tool (Heilmann et al., 2010a; Miller et al., 2013).

LSA offers the opportunity to examine and quantify many aspects of syntax and
semantics. Namely, both SALT and SUGAR provide metrics to quantify the total number
of words (TNW for SUGAR; NTW for SALT) within an entire sample. At the sentence
level, SUGAR provides mean words per sentence (WPS in SUGAR) to measure the
average sentence length in words. In SALT, similarly to WPS, the mean length of
utterance in words (MLUW) quantifies the mean number of words within a
communication unit. Drilling down further from the number of words to the number of
morphemes, both SUGAR and SALT provide normative values for the mean length of an
utterance in morphemes (MLUs and MLUM, respectively). When examining syntactic
development, LSA methods quantify the use of increasingly advanced syntax by using
measures of syntactic complexity. When considering syntactic complexity, SUGAR uses
clauses per sentence (CPS; Pavelko & Owens, 2017), and SALT offers a similar metric,
the Subordination Index (SI; Miller & Iglesias, 2019). These metrics (CPS and SI)
quantify the clausal density of a given unit, or the number of clauses within a given unit

(e.g. a sentence or C-unit).

Although the names of these metrics may be similar, the values are not identical
because SUGAR and SALT differ in both rules for morpheme counting and utterance
segmentation (Miller et al., 2019; Pavelko & Owens, 2017). Major differences between
the SUGAR and SALT methods are described in Table 1. Lack of clarity regarding the
appropriate methods of segmentation and analysis to use may lead to clinicians abstaining

from language sample analysis or using self-designed protocols that lack empirical
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testing (Pavelko et al., 2016). These differences in utterance segmentation and morpheme
counting are likely to affect the raw totals in terms of the mean length of utterance and

number of utterances from a given language sample.

In a recent tutorial on language sampling, Pezold and colleagues (2020)
transcribed and analyzed the same two adult-child play language samples from
preschoolers using both SUGAR and SALT conventions. The authors then calculated the
mean length of utterance (MLUs and MLUM respectively) in standard deviation (SD)
units from the corresponding database mean. For example, the same sample using
SUGAR was 2.41 units below the mean for MLUs, whereas using SALT, it was 1.93 SD
below the mean for MLUM. With nearly a half standard deviation of differences between
the two metrics when examining the Z-score, this work is illustrative of the potential
differences between the two analysis conventions. However, examination of a single
metric with two preschool children is insufficient to inform clinical practice, so a larger
sample is needed. These children were also preschoolers, so no information is available
about the differences in school-aged children. Notably, the sampling context was play-
based, which is not the recommended language sampling context for SUGAR (Pavelko &
Owens, 2017). The norms for SUGAR were developed from adult-child conversation
samples without the use of toys. This context difference could be a reason for standard
score differences between the SALT normative database and the SUGAR normative
sample because play-based samples typically elicit less complex language in
conversational samples (Southwood & Russell, 2004). In order to effectively use

language sample analysis to inform a diagnostic decision, it is imperative that clinicians
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are using identical sampling methods and analysis procedures as the database to which

they are comparing.

Research Questions Study One:

It remains unclear whether use of SUGAR or SALT transcription conventions and
analysis rules yield differences in the clinical conclusions that stem from each analysis.
As such, this study addressed the following research questions about conversation

samples collected from a sample of typically developing 8;0 to 10;11-year olds:

1) Does the choice of LSA method affect z-score values (i.e. standard deviation
differences from the mean) for measures of language productivity (TNW/NTW,
WPS/MLUW, and MLUsMLUM)?

2) Does the choice of LSA method affect z-score values (i.e. standard deviation

differences from the mean) for a measure of language complexity (CPS/SI)?

3) Are there differences in classification (suggestive of typical development versus
suggestive of language impairment) for metrics of language productivity and

complexity using the SUGAR and SALT methods of language sample analysis?

It is hypothesized that there will be no significant differences between SUGAR and
SALT z-scores for each of these metrics. It is hypothesized that, because the sample
consists solely of typically developing children, there will be no classification differences

using the two analysis methods.

Study Two: Sampling Contexts
The best language sampling contexts to use with children change with age (Pezold

et al., 2020). This is because one of the purposes of language sampling is to elicit the
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most complex language possible for children’s developmental age while remaining
developmentally appropriate. There are five commonly used sampling contexts: play,
conversation, narration, exposition, and persuasion. Developmental information on the
use of syntax across language contexts for young children and for adolescents is available
in the clinical literature but is limited for older school-aged children between the ages of
8 and 11. The recommended language sampling contexts for elementary aged students (as
seen in Figure 1) are conversation, narration, and exposition (Pezold et al., 2020).

Relevant literature for each of these three sampling contexts is reviewed.

Conversation Samples

Conversation, or a dialogue between individuals in which each contributes by
making statements and responding to questions, is appropriate for preschool and
elementary aged children. Conversation is the primary context used by practicing SLPs,
as reported in a survey by Pavelko and colleagues (2016). Use of only conversational
contexts is not recommended for older children. Nippold and colleagues (2008, 2014)
found that conversational contexts may not be adequately sensitive to detect changes in
complexity and productivity of children by the time they reach adolescence. In a cross-
sectional study, Nippold and colleagues (2005) found some age-related changes in
productivity (total T-units) and complexity (as measured by mean length of T-unit) in a
conversational context between the age groups of 8- and 44-year old typically developing
individuals, but the growth patterns were not linear and the data is presented within wide
age ranges, such as 8 and 11, making it difficult to extrapolate how and if productivity
and complexity performance changes within this age range. Pavelko and Owens (2017)

found that using a robust conversational sampling context in which the use of process
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questions and commenting are maximized and yes/no questions are minimized yielded
age-related changes in clauses per sentence and a measure of mean length of utterance
(MLUs) up through age 7;11 (Pavelko & Owens, 2017). Furthermore, measures of mean
length of utterance SUGAR (MLUs), total number of words, and words per sentence
yielded significant age-related changes up through age 10;11 (Owens & Pavelko, 2020).
A study examining both older students with and without language impairment found that
differences in mean length of T-unit and nominal, relative, and adverbial clause use were
no longer present in conversational speech in adolescents ages 12 through 15 (Nippold et
al., 2008). Although by adolescence it is clear that conversation is no longer
recommended, when the age-related differences in conversation diminish is not clearly

established.

Narrative Samples

Narrative, or storytelling, is a recommended language sampling context for
preschoolers all the way through adolescence (Pezold et al., 2020). For adolescents,
narrative contexts have been found to elicit more complex language, such as higher
clausal density, than conversation alone (Nippold et al., 2014, 2015). In a seminal
language sampling study, Scott and Windsor (2000) found differences between students
with language learning disabilities, defined in the study as students receiving special
education services for reading and spoken language difficulties, and typically developing
peers in nine to twelve-year old children using a narrative context, comprised of viewing
and then retelling the contents of a video depicting a story. They also gave this task to
younger children who were language-aged matched with the individuals with language

learning disabilities. Students with language learning disabilities produced fewer
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communication units and had fewer words per unit on average than age-matched
children, and students with language learning disabilities produced more grammatical
errors than both age- and language-matched children. Use of video, while offering
standardization of sample collection, provides limited application for clinical practice.
Firstly, the videos are not commercially available. Secondly, each video is approximately
15 minutes in duration and thus collection and analysis of these samples may be too time-
consuming for standard clinical practice. Because lack of time is commonly cited as a
reason that LSA is not used (Pavelko et al., 2016), the time needed to replicate this
narrative task reduces the clinical utility of this research. Additionally, Scott and
Windsor’s groups of younger typically developing children (7;9-10;3) and older typically
developing children (9;10- 12;11) consisted of overlapping age ranges, making it difficult
to use the data to make age-related clinical comparisons for children ages 9 and 10. More
recent research has documented the presence of age-related changes for individuals ages
four to eighteen in a narrative generation task using a wordless picture book, but the data
is not available in a method allowing for age-matched comparisons, as the authors did not

report mean performance for each age (Channell et al., 2018).

Narrative retell language sampling has also been examined with short texts in
adolescents, ages 12;10-14;11. Namely, Nippold and colleagues (2014, 2015, 2017)
completed multiple narrative language sampling studies using retellings of Aesop’s
fables. Narrative language samples consisting of these stories elicited more syntactically
complex language, as measured by clausal density and mean length of communication
unit (MLCU), than conversational samples. Furthermore, in a follow-up, many of the

participants were able to answer critical thinking questions as it relates to these fables.
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These protocols have only been examined with adolescents, despite the reading level for

several of the fables being appropriate for school-aged children.

Expository Samples

Exposition is used to impart information on a communication partner and is
referred to as the “language of the curriculum,” making it especially important for school-
aged children to be able to understand and produce expository discourse (Ward-
Lonergan, 2010). Again, for adolescents, expository contexts have been found to elicit
more complex language, as measured by mean length of T-unit (MLTU) and clausal
density, than conversation alone (Nippold et al., 2008). Scott and Windsor (2000) also
found differences between students with language learning disabilities and typically
developing peers in nine to twelve-year old children when completing an expository
language sample task in response to a short video describing a desert, as described above.

A commonly used expository context within the limited literature is the favorite
game or sport (FGS) task. This is a procedural expository task in which participants are
asked to describe the rules and strategies of a favorite game or sport. Westerveld and
Moran (2011) compared the performance of 6- and 7-year olds to 11-year olds. Both
groups were able to complete this task, and age-related changes were found in total T-
units, but not the length of T-unit (MLTU). Nippold and colleagues (2005) used an
expository task to examine language productivity and complexity across a range of
childhood and adulthood ages but did not report age-related changes by years as the
research question focused on differences between children and adults across a wide

range. In a later study using the FGS task, Nippold and colleagues (2008) found that
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mean length of T-unit values differed between adolescents with typical language
development and those with language disorders.

There are multiple subtypes of expository discourse. The six most common
subtypes are procedural, descriptive, enumerative, cause/effect, compare/contrast, and
problem/solution (Lundine & McCauley, 2016). There is evidence that the type of
expository discourse can affect language performance measures (Lundine et al., 2018).
Lundine and colleagues investigated adolescents’ performance in summarizing cause-
and-effect and compare-and-contrast expository samples and found differences in
performance across these differing macrostructures. For example, overall summary
quality, MLU, and subordination index (SI) were higher in the cause-and-effect context
than in the compare-and-contrast context. While the favorite game or sport task is a
procedural exposition context, research is limited regarding changes in development for
these other expository contexts via language sampling.

Nippold and colleagues (2007) examined the use of a problem-solution expository
context known as the peer conflict resolution task. Here, participants are given two social
scenarios in which a problem occurs. They are asked to retell the scenarios and answer
problem-solving questions regarding how to handle the situations. This task was found
not only to elicit more complex language from the adolescents than conversation
(Nippold et al., 2007), but performance was also found to differ between adolescents with
typical development and those with language disorders (Nippold et al., 2009). Use of peer
conflict tasks in older school-aged children has not yet been examined.

Language sampling is considered best practice to assess expository skills of

children (Nippold, 2014), but more evidence-based protocols and analysis techniques
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need to be developed in order to guide clinicians through this process (Lundine &
McCauley, 2016). While conversational, narrative, and expository sample collection is
recommended for the assessment of school-aged students, it is unlikely that school-based
SLPs have the time to collect and analyze three language samples for every student. More
research is needed to determine which of the three sampling contexts is most likely to
reveal developmental changes across the older school-aged years. To date, no single
study has examined age-related changes for all three contexts within this age group. This
study will be the first within-group examination of changes in language complexity
across three sampling contexts in school-aged students. School-aged children are often
asked to perform complex language tasks in their schoolwork (Scott & Balthazar, 2010),
but the presence of age-related changes in these sampling contexts has not been clearly
indicated. Furthermore, expanding the normative data available for narrative and
expository contexts may increase the clinical utility of the previously established
sampling contexts in the literature by establishing what levels of complexity are typical at

different ages.

Research Questions Study Two:

The gaps in the clinical literature regarding the relationship between sampling
context (i.e. conversation, narration, and exposition) and developmental change in
school-aged children ages 8 to 11, as measured by utterance length and complex syntax

use, motivated the research questions for this study.

1) Does utterance length, as measured by mean length of utterance in words
(MLUW), vary by language sampling context? If yes, which language sampling

context elicits the largest MLUW within each age group?
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2) Does complex syntax production, as measured by the Subordination Index (SI)
vary by language sampling context? If yes, which language sampling context

elicits the largest SI within each age group?

It is hypothesized that there will be an interaction between age and
sampling context on mean utterance length (MLUW) and complex syntax
production (SI). Namely, it is hypothesized that as age increases, these measures
will increase in expository and narrative contexts, whereas little or no increase
will be observed in these metrics in the conversation context, especially among

the older children,

3) For children ages 8 to 11, can age-related changes in complex syntax use, as

measured by the subordination index, be detected in:

a) a robust conversational context?

b) a narrative retell context?

c) a problem-and-solution expository context?

4) For children ages 8 to 11, can age-related changes in utterance length, as

measured by mean length of utterance in words, be detected in:

a) a robust conversational context?

b) a narrative retell context?

¢) a problem-and-solution expository context?

It is hypothesized that there will be increases in sentence length and

complex syntax use with age for the narrative and exposition contexts, but the
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conversation context may not be sensitive to age-related changes, especially

amongst the oldest age groups.

Methods

Participant Recruitment

The recruitment procedures and methods for this study were approved by the
Institutional Review Board of the first author’s university. A convenience sampling
method was used to recruit children through schools, childcare centers, and word of
mouth. Recruitment flyers stated that the research team was seeking 8-12-year-old
children without known developmental or cognitive disabilities, but students with
diagnosed learning disabilities and/or language disorders were eligible for a second
portion of the study that is not addressed in this manuscript. Recruited participants
without known disabilities included 106 children between the ages of 8 and 12 years of
age. Due to limited recruitment of 12-year old children, these participants were excluded
from the study. Parent report was used to determine whether participants had a history of
special education or related services, including speech-language pathology, occupational
therapy, or physical therapy services. Six parents reported that English was not the
child’s first language. These participants were excluded from the sample. Participants
were required to pass a hearing screening and score within normal limits on two language

measures (see details below).

Study One Participants
Study one, which focused on SUGAR and SALT analyses of conversation
samples, included 68 children between the ages of 8;0- 10;11. Note that 11-year-olds

were excluded from this study because the upper range of SUGAR normative information
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is 10;11 (Owens & Pavelko, 2020). The sample consisted of 30 males and 38 females.
Seventy-six percent (n = 52) were white, 4% (n = 3) Asian, 10% (n = 7) African
American, and 5% (n = 4) were multiracial. Six percent (n = 4) of the participants were of
Hispanic or Latinx ethnicity. Ethnicity information was not reported for 1% (n = 1) of the
participants. Information regarding maternal (or primary caregiver’s) education was
obtained as a proxy for socioeconomic status. The educational history of these families
consisted of the following, 13% (n = 9) high school diploma or equivalent, 25% (n = 17)
some college, 26% (n = 18) Bachelor’s degree, 33% (n = 23) Graduate degree.
Information on caregiver education was not reported for 1% (n = 1) of the caregivers.
Although all participants were native speakers of English, 6% (n = 4) also spoke another
language. Demographic information for study one participants is displayed in the 8;0

through 10;11 columns in Table 2.

Study Two Participants

Study two focused on examination of age-related changes across conversational,
narrative, and expository samples. Participants included 85 children between the ages of
8;0- 11;11. Twenty 8;0-8;11 year olds, twenty-six 9;0-9;11 year olds, twenty-two 10;0-
10;11 year olds, and seventeen children ages 11;0-11;11 were included. The sample
consisted of 37 males and 48 females. Although all participants were native speakers of

English, 5% (n = 4) of the sample also spoke another language.

Within this sample, 76% (n = 65) were white, 3% (n = 3) Asian, 11% (n = 9)
African American, and 7% (n = 6) were biracial or multiracial. Five percent (n = 4) of the
participants were of Hispanic or Latinx ethnicity. Ethnicity information was not reported

for 1% (n = 1) of the participants. Information regarding maternal (or primary
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caregiver’s) education was obtained as a proxy for socioeconomic status. The educational
history of these families consisted of the following, 18% (n = 15) high school diploma or
equivalent, 26% (n = 22) some college, 23% (n = 20) Bachelor’s degree, and 32% (n =

27) Graduate degree. Information on caregiver education was not reported for 1% (n = 1)

of the caregivers. Participant demographic information can be found in Table 2.

Procedures and Materials (Studies 1 and 2)

Test Sessions

Participants completed one 40- to 60-minute testing session. The testing session
occurred in a quiet, private room in the school, childcare facility, university lab, or
personal residence. Each participant completed a hearing screening first. After the
completion of the hearing screening, remaining data collection activities were
counterbalanced. Half of the participants completed language screening measures first
and half of the participants completed the language sampling tasks first so as to avoid
order effects. All language screening and sampling tasks were audio-recorded using a
digital voice recorder. The first author, a licensed and certified speech-language

pathologist, conducted all test sessions.

Screening Measures
1) A pure-tone hearing screening at 25 dB HL at 500, 1000, 2000, and 4000 Hz. Passing
performance was required for inclusion in this study. One participant did not pass the

hearing screening and was subsequently excluded from both studies.

2) The Structured Photographic Expressive Language Test- Third Edition (SPELT-3;
Dawson et al., 2003), a measure of syntax and morphology, was administered to all

participants. For individuals 9;11 and younger, passing performance was defined as a



LANGUAGE SAMPLING WITH OLDER SCHOOL-AGED CHILDREN 17

standard score performance of 95 or higher, as this cut score demonstrated adequate
sensitivity (90%) and specificity (100%) in previous empirical research (Perona et al.,
2005). For individuals 10;0 and older, a raw score of 45 or above (equivalent to a
standard score of 97 for 9;11 year olds) was required for inclusion. Six participants did
not achieve a passing score on this measure and were subsequently excluded from both

studies.

3) The Social Communication (SC) subtest of the Test of Integrated Literacy and
Language Skills (TILLS; Nelson et al., 2016) was administered to all participants. This
subtest was chosen because there was a statistically significant difference between
typically developing children and children with language and literacy disorders on this
subtest. Furthermore, it examined different areas of language (vocabulary and
pragmatics) than the SPELT-3, in order to get a broad view of language functioning.
Passing performance as indicated by a standard score of 7 or higher was required. Six
participants did not achieve a passing score on this measure and were subsequently
excluded. Four of these participants were excluded from both studies; two were excluded

only from study two.

An additional two participants failed both language screening measures and were

excluded from both studies.

Language Sampling Tasks

All three language sampling tasks described below were elicited during the testing
session, but study one focused only on the analysis of the conversational language
samples to examine SUGAR and SALT outcomes. Study two focused only on all three

language sampling contexts using analyses obtained from SALT.
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1) Completion of a 10-minute conversational language sample. Samples were collected
using the SUGAR language protocol. The conversational language sample followed the
elicitation techniques described in Pavelko and Owens (2017). For example, care was
taken to facilitate an interactive conversation by matching the length of the child’s turn,
matching the child’s interest, and using anticipatory body language and commenting to
encourage further elaboration from the child. Additionally, use of process questions and
narrative elicitations (“Tell me about a time when...””) were frequent, whereas use of

questions that can be answered with a single word were limited as much as possible.

2) Completion of two fable narrative retells based on Nippold and colleagues (2017).
This study replicated the methods of using a fable retell from Nippold et al., (2014) while
using the fables from a later study (Nippold et al., 2017). The fable retell activity was
based on two of Aesop’s Fables, The Oak and the Reed and The Fox and the Crow. These
stories were selected out of the fables used in the literature because they had the easiest
reading levels, according to the Flesch-Kincaid readability statistic (Flesch, 1948) as
provided by Microsoft Word (2020). The reading grade level for The Oak and the Reed
was 3.4, and it was 4.3 for The Fox and the Crow. First, the examiner placed a copy of
the fable and an image of the characters on an 8” by 11” piece of paper in front of the
child and read the story aloud while the child followed along. Following the first reading,
the child was asked if he or she wanted to hear the story a second time. The child was
then instructed to tell the story back to the examiner as best he or she could with the
image remaining and the text covered up. Notably, this activity differed from the fable

retellings described in Nippold et al.’s (2017) study because it consisted solely of the
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fable retell and did not include the critical thinking questions that accompanied those

retellings.

3) Completion of an expository language sample in which the participants were asked to
resolve peer conflicts as described in Nippold et al. (2007). The expository sample
consisted of the peer conflict resolution (PCR) task. The participant listened as the
examiner read two scenarios in which a conflict arises between two individuals. They are
entitled The Science Fair and The Fast-Food Restaurant. Following the first reading, the
child was asked if he or she wanted to hear the story a second time. After the presentation
of each scenario, the participant was asked to retell the scenario and answer a series of

questions posed by the examiner about the problem as how to go about solving it.

4) A brief interview in which the participant was asked to compare and relate to the
narrative and expository sampling contexts. Specifically, the child was asked which
context was easier and why, which story or scenario was their favorite, and to relate each
story to an event in his or her own life. Analysis of these data is not included in this

manuscript.

Language Sample Transcription and Analysis

A trained research assistant transcribed all language samples in Microsoft Word
on a personal computer. The research assistants included five undergraduate students,
three graduate students, and one licensed speech-language pathologist. Only child
utterances were transcribed. The investigator then listened to the transcript, verified the

accuracy of the transcription, and made any corrections.
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Interrater Reliability

To examine transcription and utterance segmentation reliability, a research
assistant and the investigator independently listened to, transcribed, and segmented 10%
of the conversation samples (n = 7) using the respective conventions. Word-by-word
agreement exceeded 95% and segmentation agreement exceeded 90% in the examined
SUGAR samples. Word-by-word agreement and segmentation agreement exceeded 95%

in the examined SALT samples.

Study 1

First, each sample was transcribed and analyzed according to SUGAR
conventions. Only the first 50 utterances of the language sample were used for sample
analysis, as consistent with SUGAR conventions (Pavelko & Owens, 2017). Next, the
SUGAR sample was adapted to fit SALT conventions, and the first 50 C-units were used
for analysis. Note that in most cases, fewer utterances were needed to meet the 50 C-unit
criteria because of slight differences in utterance segmentation between SUGAR and
SALT. SUGAR and SALT conventions, including utterance segmentation, are described

below.

SUGAR Conventions

Utterances were deemed terminated if pausing or ceasing to speak occurred for
two seconds or more. Additionally, intonation contours suggesting that the utterance was
completed were also used to determine utterance boundaries (Pavelko & Owens, 2017).
Sentences that were interrupted by the examiner or abandoned by the child also marked
the end of an utterance, as defined in Casby (2011). If an utterance contained more than

three unintelligible words, it was excluded. Unintelligible words within utterances were
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designated by the symbol “XX” and remained in the sample if there were two or fewer

unintelligible words within an utterance.

Utterances that met the operational definition described above, may have included
multiple dependent and independent clauses. A notable exception to this rule is that no
more than two independent clauses could be joined by “and.” If an utterance contained
three or more clauses separated by “and”, it was separated into multiple utterances with
the omission of “and” at the beginning of the next utterance. Following transcription,
each sample was analyzed for the four SUGAR metrics: total number of words (TNW),
mean length of utterance SUGAR (MLUs), words per sentence (WPS), and clauses per

sentence (CPS).

Following SUGAR conventions, the total number of words was calculated by
counting the number of words produced by the child within the sample. Mean length of
utterance SUGAR was calculated by dividing the total number of morphemes by the
number of utterances (i.e., 50). MLUs counts select derivational and all inflectional
morphemes as separate morphemes. Table 3 provides a list of these morphemes.
Additionally, contractions were counted as two morphemes as were “wanna”, “hafta”,

and “gotta”. The word “gonna” was counted as three morphemes.

After calculation of TNW and MLUs, the sentences in the 50-utterance sample
were identified. A sentence is operationally defined as an utterance containing a subject
and a verb that can stand alone. Additionally, responses to examiner questions that
include at least the verb in the response with ellipsis of the subject were counted as
sentences. For example, if the examiner asked, “What are you doing?”, and the child

answered, “playing basketball,” this utterance counted as a sentence using SUGAR
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conventions. Sentences consisting of verb phrases where the subject is omitted because of
an imperative construction were also counted. Utterances that are not sentences were
deleted for the remaining analyses. Words per sentence (WPS) was calculated by
dividing the total number of remaining words by the number of sentences. Next, clauses
per sentence (CPS) was calculated by dividing the number of clauses by the number of
sentences. Clauses must contain a subject and a verb, but they may include dependent

clauses that cannot stand alone. A sample of each calculation can be found in Table 4.

SALT Conventions

The fifty-utterance sample described above was then edited to align with SALT
conventions and entered into the SALT software program (Miller & Iglesias, 2019).
Instead of utterance-level segmentation as described above, the sample was segmented
into Communication Units (C-Units). C-Units must contain a subject or a verb, unless
they are in response to an examiner question, in which case elliptical responses are
included. For example, when asked “How do you think they will both feel?” and the
participant answers “happy”, this is retained even though it does not contain a subject and
a verb within the utterance. In SUGAR, elliptical responses are included in the transcript,
but only elliptical responses containing a verb phrase are included when examining
sentences (e.g. when calculating WPS). Whereas SUGAR allows for utterances
containing up to two unintelligible words to be included in the sample, SALT
conventions require that utterances containing one or more unintelligible words are

excluded.

Grammatical morphemes were segmented according to the SALT conventions of

using a slash followed by the grammatical morpheme. Although SALT includes all eight
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of the inflectional morphemes in English in its MLUM calculation, derivational
morphemes are not separated in SALT conventions, so that words such as “really” and
“faster” are counted as one morpheme. The subordination index (SI) is created by coding
the number of clauses within each communication unit. After following these coding
conventions, SI, MLUM, NTW (Number of Total Words), and MLUW (mean length of
C-unit) were calculated by the software program. A sample of each calculation can be

found in Table 5.

Z-score calculations

Each SUGAR and SALT metric was compared to its respective age-matched
normative sample. For each participant on each metric, z-scores (TNW/NTW,
MLUs/MLUM, WPS/MLUW, CPS/SI), were calculated as the deviation from the mean
(i.e., in standard deviation units) of the SUGAR and SALT normative samples. SUGAR
provides two age ranges within this age group (7;0-8;11 and 9;0-10;11), so SUGAR
values were derived by comparing to the respective age group. SALT z-scores were
calculated by comparing to samples that were age-matched within 12-months of the
participant’s age and equated by length to the 50-C-unit samples. Note that the number of
samples against which SALT values were derived varied by age, ranging from as few as
28 samples for older children (e.g. children 10;8 and above) to 170 samples for younger

children (e.g. eight-year-olds).

Study 2
For study two, only SALT conventions were used in order to be consistent with
previous studies of narrative and expository sampling analyses and because currently, the

SUGAR method has been examined with conversational samples only. For the
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conversational sample, only the first 50 Communication Units (C-Units) were
transcribed. Communication units consist of a main clause and any subordinate clauses
that are attached to it. C-Units must contain a subject or a verb unless they are in response
to an examiner question, in which case elliptical responses are included. Utterances
containing any unintelligible words were excluded. Consistent with previous research, all

utterances were transcribed for the narrative and expository contexts.

The investigator entered all transcripts into the SALT software program (Miller &
Iglesias, 2019). Mean length of utterance in words (MLUW) was derived from the total
number of words divided by the total number of C-units within each sampling context. C-
units were coded for the subordination index (SI). Consistent with the subordination
index conventions, only finite clauses were counted. For example, the C-unit “I decided
to go to the store” consists of only 1 finite clause (“I decided...”) and one non-finite
clause (infinitive clause “to go”). Using the subordination index (Miller et al., 2019), this
C-unit has a subordination index of one. Subordination Index was calculated by the

SALT software program. This represents the number of clauses per communication unit.

Power Analysis

Study 1

An a priori power analysis was conducted using G*Power to determine if the
sample size is adequate for the planned statistical analyses (Faul et al., 2007). A power
analysis for a two-tailed paired samples t-tests given an effect size of d = .4, an alpha
level of .05, and power of .8 was conducted. The recommended total sample size is 52.
Given the current sample of 68, power should be adequate to detect an effect should there

be one.



LANGUAGE SAMPLING WITH OLDER SCHOOL-AGED CHILDREN 25

Study 2

An a priori power analysis was conducted using G*Power to determine if the
sample size of the data is adequate (Faul et al., 2007). A power analysis was run using a
mixed ANOVA approach with two groups, e.g. younger school-aged children and older
school-aged children, (as in Owens & Pavelko, 2020) and three measurements (for the
three sampling contexts). Given a medium effect size (d =.29, as calculated from Owens
& Pavelko, 2020), an alpha level of .05, and power of .8, and a .5 correlation between
measurements, the recommended total sample size is 66. Although a different statistical
analysis approach was ultimately used for the analysis, the alpha level for the new
analysis was also set at .05. As such, the recruited sample of 85 participants is likely

adequate for detecting differences if differences exist.

Results

Study 1

Each SUGAR and SALT metric was compared to its respective age-matched
normative sample. For each participant on each metric, z-scores (TNW/NTW,
MLUs/MLUM, WPS/MLUW, CPS/SI), were calculated as the deviation from the mean
(i.e., in standard deviation units) of the SUGAR and SALT normative samples. Next,
mean z-scores were calculated. Means and standard deviations for each of these z-score

values can be found in Table 6.

Differences for SUGAR and SALT mean z-scores were examined using a paired-samples

t-test. For example, the mean SUGAR z-score for TNW and the mean SALT z-score for
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NTW were compared. There was a significant difference between z-score values for
TNW and NTW, t(67) = -13.52, p <.001, d = 1.24, 95% CI [-1.19, -.88]. The z-score for

SUGAR TNW values was significantly lower than for SALT’s NTW.

For mean length of utterance values (MLUs and MLUM), there was a significant
difference between mean z-score values, t(67) =-14.33, p <.001, d = 1.20, 95% CI [-
1.16, -.88]. MLUs was significantly shorter than MLUM. When examining WPS and
MLUW, again, the WPS z-score value was significantly lower than that for WPS, t(67) =
-13.90, p<.001, d =1.40, 95% CI [-1.31, -.98]. Finally, when comparing z-score values
for CPS and SI, CPS was significantly higher than Sl values, t(67) =6.30, p <. 001, d =

.076, 95% CI [.500882, .965353].

The third research question examined classification differences (suggestive of
typical development or language impairment) based on the SUGAR and SALT metrics
for each participant. The SUGAR research team found acceptable sensitivity and
specificity for diagnostic accuracy using a set of two cut scores (i.e., the combination of -
1 SD for MLUs and -1.25 SD for CPS) for samples from children ages 3-7;11 with and
without language impairment (Pavelko & Owens, 2019; Plante & Vance, 1994). The
SALT team has used discriminant function analysis with a series of LSA metrics to
classify children based on typical versus atypical language status, but cut scores
associated with these diagnostic accuracy values have not been reported (Heilmann et al.,
2010a). The SALT software automatically flags values more than 1 standard deviation
above or below the mean. As such, for the purpose of this study, any SALT z-score value
more than 1 standard deviation below the mean was used to denote “suggestive of

language impairment”. None of the 68 participants were classified as suggestive of
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language impairment using the recommended SUGAR diagnostic accuracy cut score
values of — 1 SD for MLUs and -1.25 SD for CPS. In contrast, results from the SALT
analyses revealed that four participants had subordination index (SI) z-scores below 1

SD, potentially suggestive of language impairment.

Study 2

A mixed model approach was adopted for this analysis for three reasons. First, in
mixed model approaches, observations are clustered within an individual participant and
are therefore not independent. Secondly, sphericity was violated in this dataset.
Sphericity is a required assumption for a mixed ANOVA, but it is not required for mixed
model approaches. Third, a mixed model approach was adopted because it has been
found to reduce Type | error rates and account for participant bias (Judd et al., 2012).
Thus, the planned mixed ANOVA approach was abandoned for this analysis. A mixed
model approach permits the researcher to account for the non-independence by treating
each subject’s mean value as a random effect. The experimental variables of interest (e.g.

context, age) are treated as fixed effects.

Models were constructed for each of the dependent variables (i.e., SALT MLUW
and SI metrics). In each of these models, the participant ID was treated as a random
factor, and a random intercept was created to account for the non-independence within
each individual’s values. Each of the fixed factors (context, age, and the interaction of
context and age) were added into subsequent models to see if these variables controlled
for significantly more variance above and beyond the participant values. The optimal or
best-fit model contained only the random effect for participant and the fixed effect for

context. In the models below, age was treated as a categorical variable. Note that two
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different ages groupings were examined. The first grouping examined age by individual
years (e.g. 8;0-8;11, 9;0-9;11, 10;0-10;11, and 11;0-11;11). Given the visual trends in the
data and the extant literature documenting the slowing of language development within
this age band, (Pavelko & Owens, 2020; Rice et al., 2010), the models were re-run a
second time with the age variable collapsed into two categories (8;0-9;11) and (10;0-

11;11) instead of four categories.

The full model for examining MLUW contained a random intercept to account for
participant differences, fixed effects of context, age, and the interaction between context
and age. Age was reported as a categorical variable with each 12-month age band (e.g.
8;0-8;11) as a category. In this model, main effects were found for context, F(2,162) =
81.507, p <. 001. Age F(3,81) =1.226, p = .306, and the interaction term, F(6,162) =
412, p =.870 were not significant. The interaction term was therefore removed from the

model.

In the model containing only the random intercept and context and age as fixed
effects, a significant main effect was found for context, F(2,168) = 84.329, p = <.001, but
no main effect was found for age, F(3,81) = 1.226, p = .301. Pairwise comparisons using
this model indicated that there were no significant differences in MLUW between the
narrative and expository contexts, t(168) = -.636, p = .525), but there were differences in
MLUW between conversation and both narrative t(168) = -11.58, p < .001 and expository
contexts, t(168) = -10.94, p <.001,. The conversation context elicited significantly

shorter utterances than both the narrative and expository contexts.

In the best fit model, only the random effect for participant and fixed effect for

context were included. A significant main effect was found for context F(2,168) =
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84.329, p = <.001. Pairwise comparisons, using a Bonferroni correction to adjust for
multiple comparisons, revealed significant differences in MLUW between conversation
and both narrative t(168) = -11.57, p<.001 and expository contexts t(168) = -10.94, p <.
001, but no differences between the narrative and expository contexts, t(168) = .64, p =
.999. Descriptive information for MLUW by context and age can be found in Table 7.

Mean values for MLUW by context and age can be found in Figure 2.

When examining subordination index, the same approach was used. The full
model for examining Sl contained a random intercept to account for participant
differences, fixed effects of context, age, and the interaction between context and age.
Age was reported as a categorical variable with each 12-month age band (e.g. 8;0-8;11)
as a category. In this model, no main effects were found for context, F(2,166) = .490, p =
.614, age F(1,83) = 1.34, p = .246, or the interaction term, F(2,166) = 1.63, p =.199.
When the interaction term was removed from the model, a significant main effect was
found for context, F(2,168) = 64.527, p = <.001, but no main effect was found for age,
F(1,83) = 1.364, p = .246. Pairwise comparisons, using a Bonferroni correction, found
that there were no significant differences between the narrative and expository contexts,
t(168) = 1.17, p =.739, but that conversation elicited less complex syntax than both

narrative t(168) = -10.47, p < .001 and expository t(168) = -9.30, p < .001 contexts.

In the model for examining SI, where only the random effect for participant and
fixed effect for context were included, a significant main effect was found for context,
F(2,168) = 64.527, p < .001. Pairwise comparisons, using a Bonferroni correction,
indicated that there were no significant differences between the narrative and expository

context, t(168) = 1.17, p = .739, but that conversation elicited significantly less complex
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language than the both narrative, t(168) = -10.48, p < .001) and expository contexts,
t(168) = -9.30, p <.001. Table 8 and Figure 3 display the mean values for Sl by age and

context.

As mentioned above, due to visual trends in the data, the models were rerun with
the age variable collapsed into two categories (8;0-9;11 and 10;0-11;11). For MLUW, the
interaction was not significant in the full model, F(2, 166) = .410, p = .664, and was
therefore removed from the model. The model containing the fixed effects for context
and age as well as a random effect for participant resulted in a significant main effect for
context, F(2,166) = 84.048, p <.001 and approached significance for age, F(1,83) =
3.546, p = .063. The younger age group produced shorter utterances than the older group,
although as noted, this difference only approached significance. As above, conversation
elicited shorter utterances than both the narrative and expository contexts. Figure 4

displays the mean values for MLUW by context using two age bands.

When examining Sl, the interaction was not significant, F(2, 166) = 1.054, p =
.351 in the full model and was therefore removed. The model containing the fixed effects
for context and age as well as a random effect for participant resulted in a significant
main effect for context, F(2,168) = 64.527, p < .001 and approached significance for age,
F(1,83) = 3.527, p = .064. The younger age group produced less complex utterances than
the older group, but this difference only approached significance. As above, conversation
elicited less complex utterances than both the narrative and expository contexts. Figure 5

displays the mean values for SI by context using two age bands.
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Discussion

Study 1

In Study 1, conversation language samples were collected from 68 participants
ages 8;0-10;11 and were analyzed using the SUGAR and SALT methods. The results
revealed significant differences in mean z-scores between all four paired SUGAR and
SALT metrics. Z-scores for the SUGAR metrics (TNW, MLUs, WPS) were significantly
lower than the three of the four corresponding paired SALT metrics (NTW, MLUM,
MLCU). Z-scores for the SUGAR CPS metric were significantly higher than the

corresponding paired SALT SI metric.

Because significant differences were noted, potential classification differences
were examined. None of the participants’ metrics met the SUGAR recommended cut
scores indicative of language impairment (i.e., a combination of z-scores at or below -
1.25 SD for CPS and -1 SD for MLUs; Pavelko & Owens, 2019). As noted above, The
SALT research team has examined diagnostic accuracy (Heilmann et al., 2010a), but
there are not yet established cut scores suggestive of language impairment. Given that the
SALT software flags values at £1 SD of the mean, a score of -1 SD on any of the four
metrics was used to classify a participant’s performance as suggestive of impairment
(Miller & Iglesias, 2019). Four participants had subordination index values suggestive of
language impairment. These results suggest that although SUGAR and SALT methods
provide similar metrics, the procedures used to transcribe the samples and then to
calculate each metric yield significantly different values. In addition, and perhaps, most
importantly, differences in identification of impairment may occur when using these two

analysis methods and recommended cut-scores.
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This the first study to examine the same language sample using both the SALT
and SUGAR methods of analysis in a group of school-aged children. The results of the
current study have important clinical implications. Although both SUGAR and SALT
sampling and analysis methods are recommended within the clinical literature (e.g.,
Pezold et al., 2020), it is imperative that clinicians are familiar with their chosen method
of analysis and follow it with fidelity. Crucially, following the transcription and metric
analysis procedures for one method and then using normative data developed for the
other method could lead to differences in clinical decision-making. For example,
SUGAR and SALT calculate mean length of utterance values using different sets of
morphemes, so comparing values gathered using SALT conventions to SUGAR norms
(or vice versa) could change the interpretation of the child’s performance. To illustrate,
MLU values are higher in SUGAR than SALT because SUGAR counts more inflectional
and derivational morphemes than SALT does. If the value using SUGAR morphemes
were compared to the SALT normative information, a child’s performance would be
inflated because of the additional morphemes that are included. On the other hand, if the
SALT value was compared to the SUGAR normative information, it would deflate the

participant’s values.

For illustrative purposes, consider the results from a nine-and-a-half-year-old
participant who was one of the lowest-performing children in the study. The SUGAR
analysis of his conversation sample revealed performance more than two standard
deviations below the mean on measures of TNW, MLUs, and WPS and nearly one
standard deviation below the mean for CPS. This student did not meet the SUGAR

diagnostic accuracy criteria for language impairment because his CPS was not below
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1.25 SD below the mean (Pavelko and Owens, 2019). The participant’s SALT analysis
revealed performance within one standard deviation of the mean on all measures except
for the subordination index (SI), on which he was over 2 standard deviations below the
mean for his age. Notably, this participant did not produce a single complex sentence
within the conversation sample. Given the criteria established for this study, this
participant’s performance could be suggestive of impairment using the SALT method of

analysis.

This case example highlights several points of interest. First, diagnostic accuracy
cut scores are a powerful clinical tool that can aid in the decision-making process when
assessing a child with a suspected language impairment, but even good diagnostic
accuracy values do not indicate that every child who has a disorder will be identified by
that assessment tool. For example, the SUGAR team (Pavelko & Owens, 2019) report
sensitivity values of 97.22% and specificity values of 82.96% using the cut scores
described above. Note that values above 90% are considered as excellent, and values
above 80% are considered fair (Plante & Vance, 1994). These values are clinically useful,
especially for a freely-available criterion-referenced instrument, but this still means that
2.5% of children with language impairment were not identified and approximately 17%
of children who do not have language impairment would be flagged by this instrument.
While language sample analysis is a valuable clinical tool, this highlights that it should
not be the only clinical tool used to identify impairment in a child. When examining the
case above, for instance, although the child did not meet the SUGAR diagnostic accuracy

criteria, further assessment would be recommended due to his proximity to the cut-offs
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and low scores across all metrics. Comprehensive language assessment and use of

clinical judgment are key components of evidence-based assessment practices.

This study is not without limitations. Namely, only typically developing school-
aged children were recruited for this study. Given that children with typical language
skills are expected to perform within the average range, classification differences (i.e.,
typical versus impaired) were not expected. The results support further study of potential
classification differences between these two methods. Recruitment of a clinical
population, such as school-aged children with developmental language disorder, could
highlight key differences in both z-score values and classification using SUGAR and

SALT methods.

An additional weakness is that the number of samples against which these z-
scores were calculated varied widely by age, especially when using SALT. Although the
SALT conversation database contains samples from children ages 2;9-13;3, there are no
fourth- or sixth-graders within the sample, which means there were limited samples to
which to compare the older students when calculating z-scores. As a result, z-scores
calculated for younger children in this study were compared against a sufficient number
of samples (e.g. 150 samples) in the SALT database, whereas for the older children,
values were derived by comparing against relatively few samples (e.g. 28 samples). A
larger sample of age-matched peers, especially for the older children in the sample, are

needed.

The z-score values and subsequent comparisons were calculated using a 50-
utterance sample, as this is the only length for which normative information is available

in this age group using the SUGAR method. The SALT conversation database contains
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longer conversation samples (e.g. approximately 100 utterances), but the database
enables calculation of z-scores based on sample length. Although reliability between
shorter and longer samples appears to be fairly consistent across differing sample lengths
(Heilmann et al., 2010b; Pavelko et al., 2020), further study is needed to examine
potential classification difference (i.e., typical or suggestive of language impairment) in
samples of different lengths. A future direction may be to examine differences in z-scores
when the sample length corresponds with the length used within the normative database

for each analysis method.

More work is needed to determine diagnostically accurate cut scores for
conversation samples from this age group for both SUGAR and SALT. Although z-score
values were based on age-matched samples for SUGAR, the cut scores associated with
diagnostic accuracy for SUGAR were developed using samples from younger children
(ages 3;0-7;11). SALT researchers (Heilmann et al., 2010a) have examined diagnostic
accuracy within this age range (ages 6;0-9;11 and ages 10;0-13;6), but cut scores for
these metrics were not reported for clinical use. More research is needed to provide
clinicians with specific cut scores for school-aged children that are suggestive of

language impairment for both SUGAR and SALT.

The implications of this study are limited to SUGAR and SALT analyses, two of
the most popular methods of language sampling analyses. These are not, however, the
only computer-assisted methods of completing a language sample analysis. One other
common, and freely available language sample analysis tool is Computerized Language
Analysis (CLAN) (MacWhinney, 2000). CLAN is a computerized tool that works with

the Child Language Data Exchange System (CHILDES) to allow clinicians to analyze a
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language sample compared to this publicly-funded corpora of data. Recent research has
demonstrated that CLAN could identify individuals with language impairment from a
group of African American English speakers (Overton et al., 2021). Given that the
SUGAR and SALT normative databases consist predominantly of white children, future
research investigating all three of these language sample analysis methods, especially in

the face of an increasingly pluralistic society, is warranted.

Study 2

In study 2, conversation, narrative, and expository language samples were
collected from 85 participants ages 8;0-11;11. These samples were transcribed and
analyzed for differences in utterance length (MLUW) and syntactic complexity (SI) using
the SALT conventions. Age-related changes in measures of complex syntax (SI) and
utterance length (MLUW) were not found in any context, nor was there an interaction
between age and context on utterance length or syntactic complexity. Importantly,
context did show significant differences. Conversation elicited significantly shorter and
less complex utterances than both narrative and expository contexts across all age groups.
There were no differences in utterance length or syntactic complexity when comparing

narrative and expository contexts.

This is the first study to simultaneously examine conversation, narrative, and
expository language sampling contexts within this age group of children. The lack of age-
related changes in utterance length and syntactic complexity was an unanticipated result.
While it has been found that language development slows during this period (Rice et al.,
2010), some studies had documented age-related changes in language performance

measures within a similar age range (Owens & Pavelko, 2020, Scott & Windsor, 2000).
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The results indicate that the wide range of individual variability in language performance
measures may obscure any quantitative growth in these measures that occur within this

age range for these tasks.

This study demonstrated the feasibility of using specific language sampling tasks
with school-age children that were previously only used for older children and
adolescents. For example, fable retells have been utilized in previous research as a
narrative elicitation method with adolescents (Nippold et al., 2014, 2017); feasibility with
older school-aged children had not yet been examined. Although the language elicited in
this study was less complex than in Nippold and colleagues’ previous work with older
participants (2014, 2017), most participants retold the fables completely, indicating that
this elicitation task is feasible for this age group. The elicitation of these two fables lasted

approximately 6-8 minutes, making it a fairly time-efficient elicitation method.

The expository task examined in this study, the peer conflict resolution task, has
been utilized in previous research with older children. Namely, this task has been used
with older children, adolescents, and adults (Nippold et al., 2007), but it had never been
used with children younger than 11 years old. Similarly to the fable retell tasks, the
expository task elicited comparable utterance length and syntactic complexity values to
both the previous research (Nippold et al., 2007). This elicitation method was also
relatively brief, requiring approximately 6 to 8 minutes for administration and sample
collection. These findings suggest that this task is a time-efficient method for eliciting an

expository language sample from children within the 8- to 11-year old age range.

Conversation, while the most common language sampling procedure used by

school-based SLPs (Pavelko et al., 2016), elicits less syntactically complex language than
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narrative and expository language sampling contexts (Nippold et al., 2008; Nippold et al.,
2014). For example, analysis of conversation samples reveals no significant differences
in language complexity measures between adolescents with and without language
impairment (Nippold et al., 2008). The findings in this study echo much of that research
as it relates to older school-aged children. Namely, the conversational context elicited the
shortest and least syntactically complex communication units in older school-aged

children.

These findings underscore the importance of utilizing narrative and/or expository
contexts, rather than conversational contexts, for analysis of syntax in older school-aged
children. Both narrative and expository tasks are common within the educational
curriculum in this age group, making both authentic assessment tasks (Scott & Balthazar,
2010; Ward-Lonergan, 2010). Narrative and expository samples did not differ in
utterance length or syntactic complexity, but elicited lengthier and more complex
utterances than conversation. Alternatively, conversation samples, while eliciting shorter
and less complex utterances, may still have clinical utility in this age range, if the primary

concern is to document pragmatic skills rather than syntactic skills.

This study is not without limitations. Namely, only typically developing school-
aged children were recruited for this study. Although it has been established that
conversation may not be adequately sensitive to pick up differences between adolescents
with and without language impairment, this question could not be investigated due to the
nature of the participant sample. Because narrative language is culturally mediated
(Goldstein, 2000 as cited in Paul et al., 2018), and SLPs practice within an increasingly

pluralistic society, investigating these same questions with a more diverse group of
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children would be beneficial. Due to the nature of using a convenience sample for
recruitment, the variability of socioeconomic status (SES) within this sample may also be
a limitation. In young children, there are links between language performance measures
and socioeconomic status (Hart & Risley, 1995, Rowe et al., 2012) In this sample, many
of the younger children came from families with higher socioeconomic status than the
families of the older children. Little is known about the long-term impacts of low SES in
school-aged children. One study was found that looked specifically at SES in school-aged
children, but the sample consisted of English Learners (ELs). Alt and colleagues (2016)
found that SES did significantly correlate with language performance measures in 907
ELs in kindergarten and second grade. Although there is limited research about the
impact of SES on utterance length and syntax within monolingual speakers of this age,

future research in which this variable is controlled may limit its potential influences.

The results of this study indicate that within this age group, narrative and
expository tasks elicit equivalent language in terms of utterance length and syntactic
complexity. In the future, investigating these contexts within a sample containing both
typically developing children and children with developmental language disorder may
provide insight into whether one of these contexts is more effective at differentiating
between the two groups. Although utterance length and syntactic complexity did not
show age-related changes, another avenue of research may be the presence or absence of
age-related changes in other language performance measures found to increase in

adolescence, such as lexical diversity and increased use of metacognitive verbs.

Previous research (Nippold et al., 2014, 2017) has investigated whether or not

adolescents could relate to the morals of fables and relate them to their life
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circumstances. Another future direction may include investigating the relationship
between familiarity with a task’s content and language production variables, such as
language productivity and complexity. Nippold (2009) found that there were no
differences in total T-units, mean length of T-unit (MLTU), or subordinate clause use
when comparing the language of experienced versus novice chess players, but this was
within the same tasks. Investigating whether these language performance measures relate
to familiarity across language sampling contexts (e.g. fables narrative tasks versus peer
conflict resolution expository task) may provide insight into the role of background

knowledge in language performance within this age group.

Finally, the curricular expectations within this age group shift to include an
increased focus on written language (Common Core State Standards, 2021), but
normative information for written language sampling narrative and expository tasks are
scarce. Further exploration may include the viability of these tasks as both oral and
written language sampling tasks, for the purposes of building a normative database for

practitioners to use in their evaluations.

Conclusion
Language sampling is commonly recommended as an authentic and less-biased
assessment tool when evaluating children’s language (Costanza-Smith, 2010; Gutiérrez-
Clellen et al., 2000, Nippold 2014). When conducting language sampling, both the
method of language sample analysis and the context of the elicited language sample are
important considerations. This study investigated two common methods of language
sample analysis as well as the recommended language sampling contexts for school-aged

children. The presence of significant differences in both language group classification
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and differing values when comparing two LSA methods to respective normative data
underscore the importance of conducting language sample analysis consistent with the
conventions to which the results are being compared. Electing to arbitrarily select pieces

and parts of differing methods may result in differing clinical interpretations.

Results indicated that there were no significant age-related language growth
changes in the conversation, expository, and narrative contexts in the school-aged years.
However, both narrative and expository contexts elicited longer and more complex
utterances than the conversation context, which school-based clinicians most commonly
use for language sample analysis (Pavelko et al., 2016). Based on the results of this study,
clinicians should opt to use either narrative or expository contexts when performing
language sample analysis with school-aged children. Language sample analysis should
continue to be used within this age band because even though language performance
growth was not evident within this age band, these contexts elicit language that more
closely aligns with the academic expectations required to be successful learners and
communicators, making them authentic evaluation tasks. One limitation for analysis of
narrative and expository samples is the lack of a large normative database. To support
increased use of these contexts, clinical researchers need to establish normative
guidelines so that clinicians are more likely to collect narrative and expository samples

from school-aged children.
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Table 1

Tables

Mayjor differences between Systematic Analysis of Language Transcripts (SALT) and

Sampling Utterances Grammatical Analysis Revisited (SUGAR) transcription

conventions

Feature

SALT

SUGAR

Utterance

Segmentation

Morpheme

Count

Mazes

Unintelligible
Words

C-Unit (Communication unit
segmentation; independent clauses are
separated)

Example: | went to the store

And | bought some bananas. (2 C-units)
Grammatical morphology only

Example: She run/3s faster now.

Transcribed and placed in parentheses
Example: (I really um) I really like that.
Utterances containing unintelligible
words are not included in comparisons

to normative data

Segmentation by utterance (may
contain 2 independent clauses joined by
“and”)

Example: | went to the store and |
bought some bananas (1 utterance)
Grammatical and select derivational
and inflectional morphology
Example: She run s fast er now.
Omitted

Example: I really like that.
Utterances containing up to 2

unintelligible words remain
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Table 2
Participant demographic information, disaggregated by age category.
Demographic variable 8;0-8;11 9;0-9;11 10;0-10;11 11;0-11;11
Race
Asian 1 (5%) 1 (4%) 1 (5%) 0 (0%)
Black/African 1 (5%) 3 (11%) 3 (14%) 2 (12%)
American
Multiracial 1 (5%) 1 (4%) 2 (9%) 2 (12%)
White 17 (85%) 20 (77%) 15 (68%) 13 (76%)
Missing/Not reported 0 (0%) 1 (4%) 1 (5%) 0 (0%)
Ethnicity
Hispanic/Latinx 0 (0%) 4 (15%) 0 (0%) 0 (0%)
Missing/Not reported 0 (0%) 1 (4%) 0 (0%) 0 (0%)
Maternal/Primary
Caregiver’s Education level
Missing/Not reported 1 (5%) 0 (0%) 0 (0%) 0 (0%)
High school diploma 2 (10%) 4 (15%) 3 (14%) 6 (35%)
/equivalent
Some college 2 (10%) 8 (31%) 7 (32%) 5 (29%)
Bachelor’s degree 5 (25%) 8 (31%) 5 (23%) 2 (12%)
Graduate degree 10 (50%) 6 (23%) 7 (32%) 4 (24%)

Note: Study 1 participants include 8;0-8;11, 9;0-9;11, and 10;0-10;11 columns. Study 2
participants include all participants listed.
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Table 3

Bound morphemes included in SUGAR LSA (Table from Pavelko & Owens, 2017, with

permission)
Marphemea Example
=g
adjactive smiling girl
gerund | bove hiking
progressive varb He iz jumping
-
plural cats
possassive Mommy's shirt
third-person singular He walks
—ad
adjactive Iz this powderad sugar
regular past tense He scared me
dig= dishike
—ar
comparative bigger
faster
older
—ast
superiative biggest
easiest
=ful thowghtful
spoonful
=izh foolish
bluizh
=ly resally
rrscesthy
usually
accidentally
= entartainment
ra— resdlo
refill
—slon discussion
mission
~tlon constellation
imvitation
audition
Lin= unhappy
unbock
=¥
bumipy
adpective bouncy

Naote. The table presented here appears courtesy of the authors.
Copyright © 2017 The authors.
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Table 4

Sample SUGAR transcription conventions metric calculations

Metric Example

Calculation

TNW

MLUs

WPS

CPS

| snuck up on my parents and then I just sat down
and started crying

It was funny

And they were like “How did you get out of your
crib?”

Stuff like that

It was really funny

| snuck up on my parent s and then | just sat down
and start ed cry ing

It was funny

And they were like “How did you get out of your
crib?”

Stuff like that

It was real ly funny

| snuck up on my parents and then I just sat down
and started crying

It was funny

And they were like “How did you get out of your
crib?”

It was really funny

| snuck up on my parents

and then | just sat down and started crying
It was funny

And they were like

“How did you get out of your crib?”

It was really funny

Number of words

TNW: 37

Number of
morphemes/number of
utterances

MLUs: 43/5=8.6

Number of
words/number of
sentences

WPS: 34/4 =85
Number of
clauses/number of
sentences

CPS:6/4=15
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Table 5

46

Sample SALT transcription conventions metric calculations

Metric Example Calculation
NTW | snuck up on my parents. Number of words
and then | just sat down and started crying.
It was funny. TNW: 34
And they were like “How did you get out of
your crib”?
It was really funny.
MLUM | snuck up on my parent/s. Number of
and then I just sat down and start/ed cry/ing.
It was funny. morphemes/number of
And they were like “How did you get out of
your crib”? utterances
It was really funny.
MLUM: 37/5=7.4
MLUW | snuck up on my parents. Number of words/number of
and then | just sat down and started crying.
It was funny. C-units
And they were like “How did you get out of
your crib”? MLCU: 34/5=6.8
It was really funny.
Sl | snuck up on my parents [SI-1]. Number of clauses/number of

and then | just sat down and started crying
[SI-1].

It was funny [SI-1].

And they were like “How did you get out of
your crib” [SI-2]?

It was really funny [SI-1].

C-units

SI:6/5=1.2
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Table 6

Descriptive Statistics for Language Sampling Measures (n = 68)

47

Measure Raw Score M Raw Score SD  Z-score M Z-score SD
Pairl TNW 416.71 55.63 A3 .86
NTW 377.49 125.62 1.16 .80
Pair2  MLUs 9.58 1.25 .20 .85
MLUM 8.44 1.28 1.22 .84
Pair3  WPS 9.43 1.05 -.01 .80
MLCU 7.55 1.15 1.14 .84
Pair4  CPS 1.54 13 1.19 .89
Si 1.28 13 46 1.04
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Table 7

Mean Length of Utterance in Words (MLUW) by Age and Context

Age (years) Context n M SD
8;0-8;11 CON 20 7.42 1.22
EXPO 20 9.29 1.67
NAR 20 9.13 1.12
9;0-9;11 CON 26 7.46 1.01
EXPO 26 9.17 1.16
NAR 26 9.59 2.16
10;0-10;11 CON 22 7.78 1.26
EXPO 22 9.82 1.32
NAR 22 9.84 1.38
11;0-11;11 CON 17 7.60 1.45
EXPO 17 9.77 1.53
NAR 17 9.86 1.39
Total CON 85 7.56 1.21
EXPO 85 9.49 141
NAR 85 9.60 1.61

Note: CON = conversational language samples, EXPO = peer conflict resolution task,

and NAR= fable retellings.
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Table 8

Subordination Index (SI) by Age and Context

Age (years)  Context n M SD
8;0-8;11 CON 20 1.27 12
EXPO 20 1.49 18
NAR 20 1.45 15
9;0-9;11 CON 26 1.28 14
EXPO 26 1.45 A7
NAR 26 1.51 .26
10;0-10;11 CON 22 1.30 12
EXPO 22 1.52 18
NAR 22 1.57 A7
11;0-11;11 CON 17 1.27 A7
EXPO 17 1.53 21
NAR 17 1.55 19
Total CON 85 1.28 13
EXPO 85 1.49 18
NAR 85 1.52 .20

Note: CON = conversational language samples, EXPO = peer conflict resolution task,

and NAR= fable retellings.
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Figures

Figure 1.

Recommended language sampling contexts by age (figure from Pezold et al., 2020, used

with permission)

Ape when language sampling context is recommended

(]:deg'llﬁud Preschool ka:::l::ﬂff Elementary Adolescent
I Play with toys |
Conversation with adult |
Story retell or story generation

| Expository

Persuasive
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Figure 2.

Mean length of utterance in words (MLUW) by age and context using single-year age

bands
Mean Length of Utterance in Words
by Age and Context
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Note: CON = conversational language samples, EXPO = peer conflict resolution task,

and NAR= fable retellings.
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Figure 3.

Mean subordination index (SI) values by age and context using single-year age bands
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Note: CON = conversational language samples, EXPO = peer conflict resolution task,

and NAR= fable retellings.
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Figure 4.

Mean length of utterance in words (MLUW) by age and context using two-year age bands

Mean Length of Utterance in Words
by Age and Context
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Note: CON = conversational language samples, EXPO = peer conflict resolution task,
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Figure 5.

Mean subordination index (SI) values by age and context using two-year age bands

Mean Subordination Index
by Age and Context
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