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Abstract
Purpose: This study examined performance of dual language learners (DLLSs) on Spanish- and
English-language narrative story retells and unique tells. Transcription and analysis focused on
comparisons of common microstructural language sample measures in Spanish and English
across tasks. Each language sample measure was evaluated for its possible convergence with
norm-referenced standardized assessments for DLL children.
Method: Spanish-English DLLs (n = 133) enrolled in English-only kindergarten or first grade
classrooms completed two language sample tasks (one in each language), which were transcribed
and analyzed using Systematic Analysis of Language Transcripts (Miller & Iglesias, 2017) for
measures of syntactic complexity (MLU in words), lexical diversity (NDW), and grammaticality
(percent grammatical utterances; PGU). Students also completed a norm-referenced sentence
repetition task (Pefia et al., 2014) and expressive vocabulary assessment (Martin, 2013).
Results: Comparison of story retells and unique stories revealed similar performance on MLU,
NDW, and PGU across elicitation techniques, with one exception: NDW in Spanish was higher
in the story retell condition. Predictive models revealed several differences in the relations
between the microstructure measures and norm-referenced language measures by elicitation
technique, though neither context demonstrated a consistent advantage across all metrics.
Conclusions: Measures derived from story retells and unique tells offer practical findings for
SLPs and other educators to use in assessment of early-grade DLLs. This work increases
knowledge of procedural differences across narrative assessments and their influence on
language variables, supporting school based SLPs in making assessment decisions for DLLSs on
their caseload.

Keywords: narrative, bilingual, language sample analysis
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Tell or Retell? The Role of Task and Language in Spanish-English Narrative
Microstructure Performance

Dual language learners (DLLS) are a group of children characterized by numerous unique
demographic characteristics that are tied to their language development. These variable
characteristics include but are not limited to home language, heritage language learner status,
race/ethnicity, nativity, age of exposure, socioeconomic status, and current community
(Committee on Fostering School Success for English Learners, 2017). While the number of total
DLLs served by the education system is difficult to estimate (Capps et al., 2015), there is
consensus around the continued growth in the number of DLLs (Hemphill & VVanneman, 2011)
and consequently in the number of DLLs requiring specialized classification, assessment, and
intervention/modification for language-related disabilities (Abedi, 2008) in the United States.

Assessing DLLs in both the native language (L1) and the second language (L2) is
necessary for comprehensive language evaluation because DLLs’ language-specific skills are
distributed across languages based on the level of exposure to each language (Quiroz et al.,
2010). Because many young DLLs in the U.S. begin formal schooling in a language that is not
their L1, the early elementary years often produce dynamic levels of relative proficiency in
DLLs’ two languages (Castilla-Earls et al., 2019; Rojas & Iglesias, 2013). When DLLs are
assessed in only one of their languages, only a portion of their knowledge and skills are
evaluated. From this partial view of a child’s language ability, low proficiency may be mistaken
for language impairment or other learning issues (Bedore & Pefia, 2008; Kohnert, 2010). Using
multiple methods of assessment allows for identification of converging evidence of language
difficulty or disorder for more accurate diagnostic decision-making (Castilla-Earls et al., 2020).

The American Speech Language Hearing Association (ASHA, 2021) highlights language



70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

sampling as a valid, evidence-based assessment approach for assessing children who speak more
than one language. Language sampling is considered a culturally responsive form of assessment
for DLLs because it offers a wealth of information in a highly naturalistic, ecologically valid
clinical task (Cleave et al., 2010; Gutiérrez-Clellen & Simon-Cereijido, 2009; Restrepo, 1998).
Language sample analysis (LSA) is commonly used in evaluations and progress monitoring to
examine key linguistic elements produced by DLLs in their two languages (Gutierrez-Clellen,
2002; Gutiérrez-Clellen et al., 2000). Linguistic information including microstructural (e.g.,
lexical diversity, grammatical accuracy, syntactic complexity) and macrostructural elements of
language (e.g., story structure, organization, coherence) have diagnostic utility in language
assessment and are easily obtained from language sampling tasks (Méndez et al., 2018; Miller et
al., 2006). Narrative microstructure and macrostructure represent distinct constructs that underlie
narrative ability and contribute unique information to clinical assessment (Westerveld & Gillon,
2010). Among DLLs, measures of macrostructure generally appear to be associated across
children’s languages, while measures of microstructure do not (Boerma et al., 2016; Méndez et
al., 2018; Squires et al., 2014). This suggests that narrative macrostructure may reflect more
language-independent, transferable underlying language skills, whereas microstructure is likely
more specific to each of DLLs’ distinct linguistic systems.

Among early elementary DLLs, a common language sampling technique discussed in
empirical evidence is story retell using a wordless picture book, in which the examiner tells the
child a story and then asks the child to retell that same story. When provided an initial model, the
examiner can track specific linguistic elements in the child’s story in subsequent analysis using
transcription software (Miller & Iglesias, 2017) or in real-time (Justice et al., 2010). Another

common elicitation technique is spontaneous storytelling, also known as a unique story tell or
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story generation, in which a child produces a narrative without an examiner model. Unique story
tell is an option that assumes familiarity with the story retell task (J. F. Miller et al., 2019, p. 302)
and requires the child to spontaneously generate a story in conjunction with a single picture, a
series of pictures, or wordless picture book stimuli. Spontaneous storytelling and story retelling
tasks are considered distinct from other elicitation techniques (i.e., conversational, play) (Bliss &
McCabe, 2006). Narratives additionally offer a more structured opportunity for children to
produce language than open-response tasks (Govindarajan & Paradis, 2019), particularly when
elicited in conjunction with pictures. Pictorial support reduces memory load and provides
organizational guidance for narrative storytelling (Bliss & McCabe, 2006; Kapantzoglou et al.,
2017).

In the present study, we focused on microstructural measures derived from two narrative
language tasks: unique story generation and story retells. A substantial body of evidence supports
the use of narrative language samples both for their clinical utility in detecting developmental
changes in typical language growth (Bedore et al., 2010; Lucero, 2018; Orizaba et al., 2020) and
in differentiating typical development from language impairment across monolingual and
bilingual children (Hipfner-Boucher et al., 2015). However, additional work is needed to develop
more precise understanding of the strengths and limitations of elicited narrative measures,
particularly for DLLs who use distinct microstructure in their two languages. DLLs’
performance in microstructure appears to vary across their two languages in the early elementary
grades when language dominance is likely to shift, particularly for children with language
disorders. In studies of DLLs with language learning difficulties matched to children with typical
language development, children with language disorders tended to produce less complex

microstructure in narrative storytelling than children with typical development (Kapantzoglou et



116  al., 2017; Squires et al., 2014).

117 Our study focused on DLLs’ performance on three summary measures of

118  microstructure—number of different words (NDW), mean length of utterance in words (MLU),
119  and percentage of grammatical utterances (PGU). We focus on these three measures given their
120  clinical utility in identification of language impairment (Bedore et al., 2010; Kapantzoglou et al.,
121 2017) and their suitability to facilitating normative comparison, as they are summary measures of
122 narrative microstructure. Although summary statistics do not replace individual line-by-line error
123 analysis, they are frequently used in clinical practice (Ebert & Scott, 2014).

124 In the following literature review, we describe current evidence of how elicitation

125  approach may influence the microstructure of children’s language sample productions, discuss
126 how microstructural measures complement and expand upon norm-referenced test scores, and
127  provide rationale for the approaches used in the present work. Specifically, we aim to

128  demonstrate the need for research examining microstructural measures elicited from Spanish-
129  English dual language learners, and how these measures converge and diverge from children’s
130  scores on norm-referenced language assessments.

131  LSA Microstructural Differences by Elicitation Technique

132 Evidence suggests that the elicitation technique and context influence child narrative

133 performance (Channell et al., 2018; Miles et al., 2006). In an effort to standardize elicitation

134  approaches for normative comparison or progress monitoring, visual supports and language

135  models are commonly used to provide structure for children’s responses (Heilmann et al., 2016;
136  Rojas & Iglesia, 2009). These supports are frequently applied both in research and clinical

137  contexts by professionals evaluating narrative language performance of DLLs (Heilmann, Miller,

138 & Nockerts, 2010; Rojas & Iglesias, 2013).
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A common form of contextual support that has been used in narrative elicitation is
language modeling. Language models are a feature of story retells which may be pre-recorded,
live, or embedded in video (Gazella & Stockman, 2003; Klop & Engelbrecht, 2013). These
models are then shared with the individual before asking them to tell the story back to the
examiner. Increasing complexity of the language model also may lead to more complex output,
as was observed in a study with a narrated video model (Holloway, 1986). At the level of a
single sentence, DLLs tend to produce more adult-like phonological representations when
provided a verbal model (Goldstein et al., 2004), which may explain the broader advantage of a
language model on microstructural outcomes in creating a representation of the story during the
initial model and then subsequent retelling.

Given the extra support that language models provide, there is evidence that monolingual
children (Merritt & Liles, 1998; Westerveld & Gillon, 2010) and DLLs (Duinmeijer et al., 2012;
Sheng et al., 2020) benefit from the language model provided in a story retell. Duinmeijer and
colleagues (2012) observed higher microstructural complexity (e.g., embedded sentences, overall
MLU in words) in story retelling compared to story generation tasks among a sample of Dutch-
English speaking children with typical development (n = 38) and language disorders (n = 34).
Grammaticality was not influenced by elicitation technique. In a sample of 75 Polish-English
speaking children, participants produced greater complexity across both languages in story retells
compared to unique stories, though no significant differences were observed lexical diversity or
syntactic complexity (e.g., Type-Token Ratio, MLU; Otwinowska et al., 2018).

Overall, these studies suggest that elicitation approach does influence children’s narrative
productions. The studies used distinct narrative elicitation materials and focused on

microstructural measures (Duinmeijer et al., 2012), as well as distinct sequencing of tasks when
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compared to the current study (Otwinowska et al., 2018). However, across this work, evidence
suggests the use of retell tasks may support narrative productions with greater microstructural
outcomes compared to unique story generation, though there is variability across methods and
measures. The current study addresses the need for additional examination of procedural
differences for Spanish-English speaking DLLs across a continuum of language abilities.
Furthermore, the current study addresses the influence of elicitation approach on microstructural
indices obtained for narratives produced in both of their languages, not just the majority
language.
Convergence with Standardized, Norm-Referenced Measures

Summary measures of microstructure are commonly used by SLPs when conducting LSA
(Gutiérrez-Clellen & Simon-Cereijido, 2009). However, to interpret these measures accurately,
there is a need to understand how they converge with, compliment, and diverge from currently
available norm-referenced measures of bilingual language. We need to examine both how
elicitation technique may influence children’s MLU, NDW, and PGU and consider if elicitation
technique potentially alters the constructs that MLU, NDW, and PGU purportedly reflect. To
address this need, the criterion validity of summary microstructural measures has been explored
relative to standardized, norm-referenced measures appropriate for DLLs. Kapantzoglou et al.
(2017) observed classification accuracy of LSA microstructural measures from story retells and
unique story tells in native language samples from DLLs with both typical development and
diagnosed language disorder based on performance on the Bilingual English-Spanish Assessment
(BESA, Pefia et al., 2014) and teacher report. Classification accuracy was greatest in the story
retell condition with grammaticality and lexical diversity as significant predictors. Moreover,

classification accuracy was acceptable in the unique story tell condition with grammaticality and
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syntactic complexity as significant predictors. The current study extends this work both by
considering microstructural measures in the DLLs’ two languages and by evaluating the
convergence and divergence of these metrics with norm-referenced measures in a large sample
of DLLs. SLPs who use best practices will incorporate language sampling methods and
understand their complementariness with norm-referenced measures (Ebert & Pham, 2017).

In a study of 170 kindergarten age Spanish-English speaking children (Bedore et al.,
2010), microstructural measures derived from unique story tells were correlated with a norm-
referenced measure of language ability (Pefia et al., 2014). The microstructural measures that
accounted for significant variance in norm-referenced language scores were MLU in English,
grammatical utterances in English, and grammatical utterances in Spanish. A unique contribution
of the study was its use of a composite variable to account for ability in both languages (Bedore
et al., 2010). The current study builds upon this research both by examining differences in
microstructural measures by elicitation technique and by evaluating the concurrent validity of the
elicited microstructural measures for predicting grammar and vocabulary measured separately.
This separation of language skills is important given evidence that suggests that more than one
factor underlies language ability (Language and Reading Research Consortium (LARRC) et al.,
2018; Lonigan & Milburn, 2017).

Importantly, LSA contains less bias than norm-referenced measures do when assessing
DLLs. In a study observing norm-referenced assessment performance and narrative language
measures in monolingual children and DLLs with specific language impairment, narrative
language measures revealed similar performance across groups in microstructure (e.g.,
grammaticality, verb accuracy) on retell and spontaneous tasks, while norm-referenced

assessment disadvantaged DLLs (Cleave et al., 2010). The authors cautioned that exclusive use
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of standardized norm-referenced measures of expressive morphosyntax may lead to difficulty in
interpreting DLLs’ expressive ability and that combined observation with LSA is recommended.
Converging evidence demonstrates the importance of microstructural measures derived from
narrative tasks as a differentiating metric for children with language learning difficulty (Liles et
al., 1995) among children with both monolingual and bilingual language backgrounds
(Kapantzoglou et al., 2017). It is critical to recognize that narrative microstructural measures
complement but do not fully overlap with performance on norm-referenced measures (Bedore et
al., 2010; Rojas & Iglesias, 2009) but can provide converging evidence of language ability and
enhance bilingual language assessment. In sum, there is evidence that norm-referenced
assessment and specific microstructural outcomes may be considered jointly to assist SLPs in
clinical decision-making with DLLs (Ebert & Pham, 2017; Ebert & Scott, 2014).

Despite the evident utility of LSA, its integration as a staple of language evaluation
protocols poses a challenge in the field. A survey of school-based SLPs (n = 1,399) indicated that
most clinicians rely on brief, real-time analysis of conversation rather than full transcription
when evaluating language samples (Pavelko et al., 2016). SLPs’ responses overwhelmingly
indicated (78%) that evidence-based procedures for LSA were used infrequently due to the
length of time required to transcribe and analyze samples (Pavelko et al., 2016). One possible
explanation is a lack of information about what is gained from LSA. Currently, evidence shows
that the type of procedure chosen for administration can influence performance on certain LSA
measures (Scott & Windsor, 2000), though relatively scant literature discusses the nuances of
procedural techniques in LSA specifically among DLLs (Kapantzoglou et al., 2017). Increased
knowledge of the relations between LSA measures and norm-referenced assessments may

increase evidence-based usage of LSA techniques in practice. Greater understanding of the



231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

differences between LSA tasks could clarify and illuminate rationale for its use. A working
knowledge of procedural differences between story retell and unique story tell tasks and their
influence on variables of interest in typically developing children will aid SLPs in their choice
between these tasks as well as illuminate the implications of their choice.
Rationale for the Current Study

The purpose of this exploratory study was to examine if differences exist between unique
story tells and story retells produced by Spanish-English speaking children enrolled in
kindergarten and first grade across several common LSA measures that indicate lexical
diversity (NDW), syntactic complexity (MLU in words), and grammaticality (PGU).
Additionally, we examined the relations between microstructural language sample measures and
children’s scores on norm-referenced language outcomes. This builds on previous research
examining task differences and convergence with norm-referenced measures in bilingual
children (Bedore et al., 2010; Kapantzoglou et al., 2017). We explored differences in these LSA
metrics separately in each language, while controlling for child age and sample length. Results of
this study will add to existing evidence describing DLLs’ performance on distinct language
sampling tasks during a critical period of shifting language dominance when DLLs’ language
systems can appear to be in flux (Castilla-Earls et al., 2019). Knowledge about the task type and
the language of administration will better inform SLPs about procedural differences in Spanish
and English language samples and what distinct tasks offer the evaluating clinician. Based on
prior evidence, we predicted that NDW and MLU would be greater in retell vs. unique tell, and
there would be no difference in grammaticality across tasks (Duinmeijer et al., 2012; Fiestas &
Pefia, 2004 Kapantzoglou et al., 2017; Otwinowska et al., 2018).

Furthermore, we sought to observe the relations between DLLs’ scores obtained from the
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LSA measures and those obtained from language-specific norm-referenced assessments designed
for Spanish-English bilingual children. We focused on norm-referenced assessments measuring
Spanish vocabulary, Spanish morphosyntax, English vocabulary, and English morphosyntax for
these comparisons. Specifically, we aimed to explore the possible influence of narrative
elicitation technique on the relations between LSA microstructure measures and children’s
scores on norm-referenced language assessments.

For both MLU and NDW, we expected a positive association between the microstructural
measure and the same-language norm-referenced language measures with an interaction between
task type and microstructural measure. Some prior evidence suggests children may produce
greater MLU following a language model (Duinmeijer et al., 2012), which would be in close
alignment with current norm-referenced measures of bilingual morphosyntax (e.g., BESA
Sentence Repetition). For NDW, we expected children to generate fewer different words during
unique story generation compared to the story retell (Lucero & Uchikoshi, 2019), acknowledging
that NDW from the unique story may better align with current norm-referenced measures of
expressive language (Bedore et al., 2010). Finally, we predicted a positive association between
PGU and norm-referenced language with no interaction by task type, given that PGU has been
observed to be fairly stable across elicitation approaches (Kapantzoglou et al., 2017). We
expected all hypothesized patterns to appear both in Spanish and English. The research aims,
which were addressed separately in Spanish and English, were:

1. Are there differences in measures of microstructure (NDW, MLU, and PGU) on unique
story tells and story retells produced by Spanish-English speaking children enrolled in
kindergarten and first grade?

2. Do the relations between DLLs’ narrative microstructure and norm-referenced
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assessment performance differ based on elicitation technique (unique story tell vs. story

retell)?

Method
Participants

Participants included 133 Spanish-English DLLs recruited as part of a larger study
examining bilingual language and reading development. Children ranged in age from 5 years, 2
months to 7 years, 10 months (M = 6.34 years, SD = 0.68) and were in kindergarten (n = 86) or
first grade (n = 47) at the time of participation. The children were enrolled in eleven different
elementary schools, one located in South Carolina and ten in Nebraska, all of which provided
English-only instruction. A total of 91 participants were recruited from the South Carolina
school, and 42 participants were recruited from the ten Nebraska schools. Differences in
recruitment rates are likely attributable to (a) the greater density of Spanish-speakers in the
Midlands of South Carolina compared to southeast Nebraska, and (b) consent procedures
governing each site, as passive consent procedures were used in South Carolina (consistent with
Institutional Review Board approvals at the University of South Carolina) and active consent
procedures were used in Nebraska (consistent with Institutional Review Board approvals at the
University of Nebraska-Lincoln).

All students identified as having at least some Spanish exposure at home according to
parent and/or teacher report were invited to participate in the study. All children enrolled in the
participating schools were recruited to participate, regardless of developmental language status
or eligibility classification(s). This approach was used to obtain a participant sample including
students with a broad range of Spanish and English proficiencies, consistent with the

heterogeneity observed in the larger Spanish-English speaking population in the United States.
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Consent to participate was obtained from students’ guardians. All procedures used were
consistent with site-specific Institutional Review Board approvals at the University of South
Carolina and University of Nebraska-Lincoln.
Procedure

Participants completed a battery of Spanish-English bilingual language measures
including the Bilingual English-Spanish Assessment (BESA) Sentence Repetition task (Pefa et
al., 2014), the Expressive One-Word Picture Vocabulary Test-4: Spanish Bilingual Edition
(EOWPVT-4 SBE; Martin, 2013), and narrative language samples during the middle of the
kindergarten or first grade year. These assessments are psychometrically sound, age-appropriate,
and specifically designed for Spanish-English speaking children. All assessments were
administered in both Spanish and English by trained undergraduate and graduate research
assistants. Children completed the full assessment battery within a two-week window.

Norm-Referenced Standardized Language Measures. Participants completed the BESA
Sentence Repetition task separately in Spanish and English. For this task, children are asked to
repeat sentences verbatim. Current evidence suggests that children’s performance on sentence
repetition tasks primarily reflects their morphosyntactic skill (Kapantzoglou et al., 2016;
Polisenska et al., 2015; Rujas et al., 2021), though additional abilities including working memory
and vocabulary may also contribute to DLLs’ performance (Pratt et al., 2020). Raw and norm-
referenced scores were obtained for each language, following BESA standardization guidelines
(Pena et al., 2014). The BESA sentence repetition task is well-vetted, with evidence supporting it
as a functionally unidimensional tool with good reliability (Fitton et al., 2019). Internal
consistency is a = 0.96 for Spanish and o = 0.95 for English (Pefa et al., 2014). The manual for

the BESA reports strong evidence of construct validity for the morphosyntax subtest through
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differences in performance between children with and without language impairment, correlations
with other norm-referenced language measures (rs range from .35 to .72), and high sensitivity
and specificity for classifying language impairment.

The EOWPVT-4 SBE was administered separately in Spanish and English, consistent
with evidence and recommendations provided by Anaya et al., 2018 and Gross et al., 2014. This
work suggests that EOWPVT-4 SBE prompts should be explicitly provided in both languages to
quantify bilingual expressive vocabulary accurately. For this assessment, participants are asked
to name pictures they are shown. Based on participants’ responses, three separate scores were
derived. First, Spanish-only and English-only raw and norm-referenced scores were obtained.
Then a conceptual vocabulary score was computed with participants receiving credit for
responding correctly either in Spanish or English for each item. The EOWPVT-4 SBE also has
good internal consistency reliability (o = 0.95). The manual for the EOWPVT-4 SBE (Martin,
2013) reports strong correlations with other measures of vocabulary knowledge (rs range from
.66 t0 .90), indicating strong construct validity. Additionally, the manual reports that
performance on the EOWPVT-4 SBE differs significantly across individuals with and without
disabilities, providing evidence of criterion validity.

Language Sample Tasks

Random Assignment. One Spanish language sample and one English language sample
was elicited from each child. In adherence with SALT recommendations (Miller, Andriacchi, &
Nockerts, 2019, p. 302-303), students always completed the story retell using Frog Where Are
You? (Mayer, 1969) first to ensure that they had at least an initial exposure to the storytelling
schema for the wordless picture books. Unique story tells were always completed with One Frog

Too Many (Mayer, 1975). A large sample (n = 831) of Spanish-English bilingual children
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performed similarly across different titles in the wordless picture book series from Mayer on
standard language sample measures (Heilmann et al., 2016). To assess the potential influence of
how initial elicitation language may influence language sampling results, students were
randomly assigned to either Spanish-first or English-first elicitation. Students assigned to
Spanish-first completed the Spanish story retell and then the English unique story. Students
assigned to English-first completed the English story retell and then the Spanish unique story.
Randomization occurred within each research site (South Carolina vs. Nebraska), with students
randomly assigned to condition upon enroliment.

For both task types, the administration in the current study followed the elicitation
protocol for story retells provided in the SALT reference book (Miller et al., 2019). During the
story retell, the examiner modeled the story for the child loosely following a script provided by
SALT. The child was then asked to tell the story back to the examiner in the same language that
the examiner told the story. Administration of the story tell occurred on a different day from the
story retell and followed the elicitation protocol for unique story tells provided in the SALT
reference book(Miller et al., 2019). In both scenarios, the examiner only provided minimal open-
ended prompts (i.e., prompts that “do not provide the child with answers or vocabulary”, p. 272)
to guide the child’s retelling of the story.

Spanish-language stories were administered by trained research assistants with native or
near-native Spanish proficiency, and English-language stories were administered by a research
assistant with native or near-native English proficiency. If significant code-switching occurred
during the sample, the examiner prompted the child to use the target language with minimal
interruption of the story, consistent with SALT administration guidelines.

Transcription. Recorded audio files of children’s language samples were transcribed by
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trained, experienced transcribers through Systematic Analysis of Language Transcripts (SALT)
Transcription Services. Files were transcribed using standard SALT transcriptions and
conventions, including code-switching at the utterance level. All transcripts were reviewed by a
second, independent transcriber who corrected any spelling or convention errors. Additionally,
20% of the samples were double transcribed by an independent transcriber for reliability. To
assess transcription reliability, the original and second versions of these transcripts were
compared. Reliability was computed by dividing the number of matching units by the total
number of units for each child utterance. For c-units segmented, percent agreement was 99.27%.
For morphemes segmented, agreement was 99.13%. For words transcribed, agreement was
97.82%. For error codes identified, agreement was 96.84%.

Microstructure Measures. Formatted transcripts were loaded into SALT 18 Research
Version 18.3.14 (Miller & Iglesias, 2017) for analysis. Metrics from the Standard Measures
Report, including MLU in words, number of different words (NDW), and percent utterances with
errors (PGU), were extracted for each transcript. We also obtained counts of the number of
utterances including code-switching and the number of error codes (e.g., omitted words, omitted
bound morphemes). All measures were examined descriptively. To compute PGU (Guo et al.,
2019), the percent utterances with at least one grammatical error was subtracted from 100.
Exclusionary criteria (Code-switching)

To allow for comparison of how elicitation approach might influence narrative language
in Spanish and English, some samples were excluded due to code-switching. Samples were
excluded if more than 30% of the child’s words were produced in the non-target language,
similar to SALT Software (SALT Software LLC, 2020) protocols, which use a criterion of 20%.

We elected to use a slightly less strict exclusion level for two primary reasons. First, much of the



392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

code-switching observed in our sample was restricted to single word substitutions rather than
multiple words, which would minimally influence standard measures such as MLU, NDW, and
PGU (as children were not penalized for grammatically-correct code switches). Second, unlike
the SALT bilingual databases, our participant sample was not restricted to children being
educated in English language learner classrooms. We included children with a wide range of
Spanish and English proficiency, but all of whom were receiving English-only instruction. These
environmental differences may influence bilingual children’s linguistic development in a way
that could influence word borrowing across languages (Byers-Heinlein, 2013).
Missing Data: COVID-19

Both recruitment and data collection were ongoing when schools closed due to the
COVID-19 pandemic in March of 2020, resulting in missing data within the sample. At the time
of school closures, 182 children were enrolled in the larger study and had been randomly
assigned to Spanish-first or English-first elicitation of narrative language samples. In considering
how to appropriately address this missing data, several points were relevant (Logan, 2020). First,
133 children had started testing, and most of these children had complete data. Of the Spanish
assessments scheduled to be administered to these 133 children, 96% had been completed,
whereas 91% of the scheduled English assessments had been completed. Second, school closures
equally impacted all children enrolled in the study. All participation ended when schools closed,
resulting in an equal likelihood for any enrolled child to have missing data. Third, the timing of
assessment for any individual child depended on several external factors, such as individual
classroom teacher timing preference, availability of assessors to complete assessments, and
school schedule. We did not observe any patterns in the missing data across participants, sites,

tasks, or languages. Consequently, data were treated as missing at random (MAR).
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Analytic Approach

All analyses were conducted separately for Spanish and English. To examine differences
in MLU, NDW, and PGU by elicitation approach, we used linear mixed models. This approach
was taken to examine differences across story type after accounting for child age and total
utterances produced, and to incorporate nesting of participants within different states (South
Carolina and Nebraska). Although children were randomly assigned, small differences in age and
utterances produced were observed by group (see Supplementary Table S1). Because child age
and narrative productivity can influence standard measures of LSA, we elected to account for
these variables in the analyses as covariates. To assist with interpretation of findings, Hedge’s g
values are provided as a metric of the standardized mean differences in MLU, NDW, and PGU
by elicitation approach. Hedge’s g is similar to Cohen’s d, as it is based on Cohen’s d effect sizes
but includes a correction factor to address potential bias associated with the sample size (Hedges,
1981). Because interpretation of these effect sizes is field- and context-specific (Lakens, 2013;
Thompson, 2007), we offer recommendations for considering the magnitude of the obtained
effect sizes within the results and discussion sections.

To address the second aim of the study, we again used mixed effects modeling, but
focused on the individual contribution of each LSA measure to two standardized and norm-
referenced measures of language: sentence repetition and expressive vocabulary raw scores
(examined separately). Age and total number of utterances were again included as covariates.
Site was included as a random effect and task (retell versus unique story) as a fixed effect. To
determine if task type influenced (i.e., moderated) the relation between any of the LSA measures
and the norm-referenced measures, we examined interactions between task type and each LSA

measure.
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All analyses were conducted in R Version 3.6.3 (R Core Team, 2020) using the Ime4
package (Bates et al., 2015). Restricted estimation maximum likelihood was used to limit bias in
the estimation of variance parameters, given the relatively small sample size. For each model,
residual values were plotted and examined for consistency with assumptions of residual
independence, normality, and homogeneity of variance.

Results

From the full sample of 133 participating children, a total of 108 narrative language
samples were elicited in Spanish and 111 language samples were elicited in English.
Examination of code-switching revealed that 15 of these recordings included responses with
more than 30% words produced in the non-target language (12 elicited in Spanish and 3 elicited
in English). Six participants exhibited code-switching above 30% in both languages. Elimination
of these samples resulted in a final participant sample of 127 students and an analytic dataset
including 96 Spanish language samples and 108 English language samples. Within this dataset of
127 students, 77 participants produced samples in both Spanish and English.

The mean total number of utterances produced was similar across languages, with 24.72
(SD =13.02) utterances produced on average in Spanish and 24.02 (SD = 15.11) utterances on
average in English (see Table S1). The Spanish samples included 95% (SD = 0.08) intelligible
words, similar to that observed within the English samples (95%, SD = 0.10). A mean of 9.90
(SD =9.16) grammatical errors appeared in the Spanish samples. A mean of 7.69 (SD = 7.81)
errors appeared in the English samples. Descriptive statistics and correlations among the LSA
measures of primary interest, as well as the standardized scores obtained from the EOWPVT-4
SBE and the BESA Sentence Repetition task, are provided in Tables 1 (Spanish) and 2 (English).

To provide metrics of general underlying language abilities within the sample, we
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examined participating children’s best language norm-referenced scores on the BESA Sentence
Repetition, taking the highest score in either Spanish or English as recommended in the BESA
Manual (Pefia et al., 2014). We also report their conceptual vocabulary norm-referenced scores
on the EOWPVT-4 SBE. Within the sample of participants who completed the English
narratives, n = 6 participants had best language scores below 80, n = 8 scored between 80 and
85, and n = 59 scored 90 or above. An additional 7 participants who only completed the sentence
repetition task in one language scored 85 or above. Overall, participants scored an average of
99.52 (SD = 13.90) in their best language and an average of 103.35 (SD = 15.56) for conceptual
vocabulary. Within the sample of participants who completed the Spanish narratives, n = 4
participants had best language scores below 80, n = 8 scored between 80 and 85, and n = 61
scored 90 or above. An additional 3 participants who only completed the sentence repetition task
in one language scored 85 or above. Overall, participants scored an average of 100.68 (SD =
12.67) in their best language and an average of 102.94 (SD = 15.58) for conceptual vocabulary.
Model Fit Considerations

Although intraclass correlation coefficients suggested some site-specific variation (see
Tables 3-8), values ranged from 0 - 0.38. In some instances, it was not necessary to account for
site-specific clustering of scores (e.g., NDW predicting vocabulary). In these cases, model results
were nearly identical to those obtained from OLS regression.

Several outliers were identified in examining descriptive statistics and model fit
diagnostics. QOutliers are not surprising, given the variable and open-ended nature of narratives.
The outliers represented children that simply produced long, complex samples. However, these
outliers did seem to have disproportionate influence on the results. Rather than remove these

representative cases from the dataset, we elected to bound the values at 1.5 times the interquartile
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range and re-run all analyses. This adjustment resolved concerns observed within the model
diagnostics and did not substantially impact the primary results, nor their interpretation.
Aim 1 - Differences by Elicitation Approach

Results revealed significant differences between elicitation approaches in only one of the
Spanish LSA measures, after accounting for child age, total utterances, and site. Children
produced a slightly higher NDW (Hedge’s g = 0.23, SE = 0.21, p =.027) in the story retell
context compared to the unique story. Approximately 5.31 fewer different words were produced
in the Spanish unique stories compared to the story retells. No significant differences were
observed for MLU in words (Hedge’s g = 0.10, SE = 0.20, p =.539) or PGU (Hedge’s g = 0.10,
SE = 0.20, p = .647) in the Spanish samples. Full model results are provided in Table S2.

Similar results were observed for the English LSA measures, although the difference in
NDW by elicitation approach was smaller and did not meet conventional criterion for
significance: Hedge’s g = 0.19, SE = 0.20, p = .051. No significant differences were observed for
MLU in words (Hedge’s g = 0.01, SE = 0.20, p = .984) or PGU (Hedge’s g = 0.08 SE=0.20,p =
.722) when age and total utterances were held constant. Full results are available in Table S3.
Aim 2 - Concurrent Criterion: LSA Predicting Language Measures

To maximize readability, results from statistical models including interaction terms are
provided only in text throughout this section. These interaction terms provided an overall test of
differences in the predictive relations between the LSA measures and the language measures by
elicitation technique (i.e., did LSA measures elicited from the unique story more strongly predict
outcomes than those elicited from the retell?). The main effects models with estimates separated
out by elicitation approach are reported fully in Tables 3-8. Standardized estimates based on z-

scored predictors and outcomes are provided in Table S4 for all predictive models.
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Spanish Measures

MLU - Spanish. Models examining the predictive relations between MLU and Spanish
sentence repetition favored the story retell approach, evidenced by a significant interaction
between MLU and elicitation technique: -2.20, 95% CI [-4.23, -0.17], p = .033. As shown on the
left half of Table 3, Spanish MLU in words predicted Spanish sentence repetition to a lesser
degree when elicited in the unique story context compared to the story retell, with age and total
number of utterances (TNU) held constant. Specifically, a 1-word increase in MLU elicited from
the unique story context corresponded with a 1.84 (95% CI [0.32, 3.36], p = .018) increase in
participants’ raw Spanish sentence repetition scores, whereas a 1-word increase in MLU from the
story retell corresponded with a 3.19 (95% CI [1.29, 5.09], p = .001) increase in sentence
repetition scores. See Table S4, lines 1-2, for estimates based on the z-scored measures.

The predictive relations between MLU and vocabulary, however, were stable across the
elicitation approaches. Interactions between MLU and story type were not statistically significant
in predicting Spanish vocabulary: -3.39, 95% CI [-7.35, 0.58], p = .094. As shown on the right
side of Table 3, a 1-word increase in MLU corresponded with either a 5.29 (95% CI [2.18, 8.40],
p =.001) or a5.41 (95% CI [2.21, 8.60], p = .001) increase in participants’ raw Spanish
vocabulary scores, whether elicited from the unique story or retell context, respectively. See
Table S4, lines 1-2 on the right, for estimates based on the z-scored measures.

NDW - Spanish. No significant differences in the relations between NDW and either of
the language measures were observed by elicitation approach, with interaction terms of -0.05
(95% CI [-0.16, 0.05], p = .331) for predicting sentence repetition, and -0.09 (95% CI [-0.31,
0.13], p =.397) for predicting vocabulary. Holding age and TNU constant, children’s NDW in

Spanish predicted sentence repetition and vocabulary consistently across the two elicitation
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approaches. A 1-word increase in NDW elicited from the unique story corresponded with a 0.33
(95% C1[0.18, 0.48], p <.001) increase in raw sentence repetition score, whereas a 1-word
increase in story retell NDW corresponded with a 0.46 (95% CI [-0.16, 0.05], p < .001) increase
in sentence repetition. Similar findings were observed for predicting Spanish vocabulary, with
estimates of 0.75 (95% CI [0.43, 1.07], p <.001) obtained for unique story NDW and 0.64 (95%
CI1[0.36, 0.92], p <.001) for retell NDW (see Table 4). Results from the models based on z-
scored measures are provided in Table S4, lines 3-4.

PGU - Spanish. No significant differences were observed for PGU as a predictor of
vocabulary or sentence repetition by elicitation approach. For predicting Spanish sentence
repetition, the interaction term by story = -0.82 (95% CI [-18.28, 16.65], p = .927). Predicting
Spanish vocabulary, the interaction by story = 10.31 (95% CI [-23.13, 43.75], p = .546). Holding
age and total utterances constant, participants’ PGU in Spanish predicted sentence repetition
consistently across the two elicitation approaches. As shown in Table 5, a 1.0% increase in
unique story PGU corresponded with a 0.16 (95% CI [0.06, 0.26], p = .001) increase in Spanish
sentence repetition score. Similarly, a 1.0% increase in story retell PGU corresponded with a
0.17 (95% C1[0.02, 0.32], p = .024) increase in sentence repetition.

PGU did not significantly contribute to predicting Spanish vocabulary above and beyond
children’s age and total number of utterances, regardless of elicitation context (see right side of
Table 5). Although participants’ PGU elicited from the unique story generally trended toward a
positive association with Spanish vocabulary (0.19, 95% CI [-0.02, 0.41], p = .076), PGU
elicited from the story retell did not (0.10, 95% CI [-0.15, 0.35], p = .439). Results from the
models based on z-scored measures are provided in Table S4, lines 5-6.

English Measures



553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

MLU - English. Models examining the predictive relations between MLU and the
English language measures revealed no significant differences by elicitation approach, as
evidenced by no significant interactions in predicting sentence repetition (-0.95, 95% CI [-2.55,
0.66], p =.249) or vocabulary (-2.02, 95% CI [-5.71, 1.67], p = .284). Children’s MLU
consistently contributed to predicting sentence repetition and vocabulary across the two
elicitation approaches (see Table 6). A 1-word increase in MLU from the unique story
corresponded with a 2.19 (95% CI [0.48, 3.90], p = .012) increase in English sentence repetition
raw score. Similarly, a 1-word increase in story retell MLU corresponded with a 2.88 (95% ClI
[1.69, 4.06], p <.001) increase in sentence repetition. For predicting English vocabulary, a 1-
word increase in unique story MLU corresponded with a 4.86 (95% CI [1.17, 8.55], p = .010)
increase in vocabulary, similar to the 5.06 (95% ClI [2.37, 7.75], p < .001) increase corresponding
with a 1-word increase in retell MLU. See Table S4, lines 7-8, for results for z-scored measures.

NDW - English. Participants produced highly variable NDWs in English, particularly
when elicited from the unique story context. Consequently, unique story NDW did not meet
criteria for statistical significance in predicting English sentence repetition after accounting for
age and TNU, though a modest positive trend was observed (0.14, 95% CI [-0.001, 0.28], p =
.052). By contrast, story retell NDW did meet criteria for statistical significance as a predictor of
English sentence repetition: 0.36, 95% CI [0.25, 0.48], p < .001. However, results from the
interaction model were not statistically significant (-0.08, 95% CI [-0.17, 0.02], p =.119),
suggesting that unique story NDW did not substantially differ from retell NDW in predicting
sentence repetition. Taken together, these results indicate a modest positive association between
English NDW and English sentence repetition, above and beyond age and TNU, regardless of

elicitation context (see Table 7).
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Similar complexity was evident in the interaction between NDW and story type for
predicting vocabulary, favoring the NDW elicited from the story retell: -0.20, 95% CI [-0.40,
0.01], p =.048. A 1-word increase in unique story NDW corresponded with a 0.48 (95% CI
[0.19, 0.77], p = .001) increase in raw vocabulary scores, whereas a 1-word increase in story
retell NDW corresponded with a 0.77 (95% CI [0.52, 1.03], p <.001) increase in vocabulary
(Table 7). Results based on z-scored measures are provided in Table S4, lines 9-10.

PGU - English. Participants’ English PGU only predicted sentence repetition
significantly when elicited from the unique story context (0.21, 95% CI [0.13, 0.29], p < .001).
Both the interaction term (0.13, 95% CI [0.01, 0.25], p = .040) and main effect estimate indicated
a significant difference in PGU predicting sentence repetition by elicitation context, with no
significant relation observed between story retell PGU and sentence repetition (0.02, 95% CI [-
0.07, 0.10], p = .703). A similar pattern was observed for PGU predicting vocabulary, with a
generally positive association between unique story PGU and raw English vocabulary scores.
However, unique story PGU did not meet criteria for statistical significance in predicting scores
(0.21, 95% CI [-0.02, 0.44], p = .068), holding age and TNU constant. Retell PGU did not
predict vocabulary: 0.03, 95% CI [-0.14, 0.21], p = .701. Results from the models based on z-
scored measures are provided in Table S4, lines 11-12.

Discussion

The purpose of this study was to determine whether microstructural measures derived
from narrative language assessments in Spanish and English vary by elicitation methods. An
additional purpose of this study was to evaluate the relations between these measures of narrative
microstructure and norm-referenced measures of language commonly used with DLLS, including

vocabulary and sentence repetition tasks.
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Differences in Microstructural Measures across Elicitation Approaches

Overall, results suggested that, for DLLs enrolled in English-only kindergarten and first
grade classrooms, microstructural indices derived from language samples did not differ
substantially across elicitation approaches in either Spanish or English. This finding has
important implications for practicing clinicians, as it suggests that decisions to use story retells
versus unique story tells when collecting a narrative sample largely does not dramatically
influence DLLs’ performance on microstructure summary measures. Typically, story retells are
completed before a unique tell, to ensure that children have familiarity with the process of telling
a story using a wordless picture book (Miller & Iglesias, 2017). Given evidence that
microstructure scores derived from narrative language samples are sensitive to change among
DLLs (e.g., Bedore et al., 2010; Orizaba et al., 2020) and can be used for progress monitoring
purposes (Gorman et al., 2016), school based SLPs and clinicians may be interested in using
narrative language sampling frequently to track progress with DLLs’ language acquisition and
development. Evidence that elicitation approach does not strongly influence children’s
microstructural performance can inform assessors in making decisions about how to elicit a
narrative sample. Further, unique story tells have less potential for test-retest effects, given the
absence of a model that could be memorized over repeated exposures. Importantly, these
findings are limited to overall microstructural performance in narratives, and macrostructural
analysis should be considered in tandem with microstructure.

Despite the overall non-significant differences by elicitation technique, subtle differences
were observed. There was a small advantage in lexical diversity produced in the context of story
retells when compared to story tells (gs ranging from .19 to .23). This finding was not surprising,

as children hear the examiner tell the story in the context of the retell, which may prompt
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children to use certain words or structures during their own retell that they would not otherwise
have used in a unique story tell. This priming effect may affect NDW most among the
microstructural indices because pictorial support facilitates recall of highly imageable nouns,
rather than morphosyntactic elements. Further, NDW is not calculated as an average as are the
other microstructural indices. Consistent with our findings, prior evidence indicates that both
monolingual and bilingual children included more content in their stories when retelling a story
versus telling a unique story from pictures (Lucero & Uchikoshi, 2019; Schneider & Dube,
2005). Differences in elicitation techniques did not result in differences in MLU or PGU in our
sample which was consistent with past literature (Duinmeijer et al., 2012; Otwinowska et al.,
2018). This suggests that clinicians should exercise caution when comparing microstructural
indices of lexical diversity, such as NDW, across tell and retell formats.
Which Narrative Language Scores Predict DLLs’ Language Outcomes on Norm-
Referenced Measures?
Spanish

Regardless of elicitation technique, for Spanish language skills, NDW in Spanish
narratives was the strongest predictor of norm-referenced measures of vocabulary and
morphosyntax. Consequently, when assessing children’s narrative skills in their home language,
specifically in contexts in which the predominant language used at school is English, lexical
diversity may be a key microstructural measure for clinicians to evaluate across children;
however, additional research is needed to determine whether indices of lexical diversity such as
NDW are strong clinical markers for language disorder among DLLs. Some prior research does
indicate significant differences in NDW across children with and without language disorder

produced in narrative language samples (Hewitt et al., 2005; Mills, 2015). Kapantzoglou et al.
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(2017) reported that lexical diversity was a strong indicator of underlying language ability of
DLLs when elicited via a story retell (but not a story tell) in children’s home language. Our
results converge with these prior findings, while also suggesting that lexical diversity may be a
strong indicator of language ability in DLLs’ two languages, regardless of elicitation approach.

MLU in Spanish narratives was also a consistent predictor of Spanish vocabulary and
morphosyntax outcomes on norm-referenced measures, although to a lesser degree than lexical
diversity. Consistent with our expectations, we did observe an interaction for the relation
between MLU and Spanish morphosyntax outcomes, with a stronger predictive relation for the
story retell than for the unique story tell. Children may have used working memory resources to
retain and recall information presented in the story retell scenario that they were not able to draw
upon during the unique story tell. Given that the morphosyntax task used in this study required
children to retain sentences in memory and repeat them to the examiner, this may explain
stronger links between MLU and morphosyntax in the story retell context. PGU did not
consistently predict performance on norm-referenced language outcomes.
English

Like the Spanish language outcomes, results indicated that lexical diversity was generally
the strongest predictor of performance on English-language norm-referenced measures.
Generally, findings were consistent with our hypothesis that lexical diversity would be more
strongly related to English language outcomes in the story retell context. In a previous study,
NDW in English in a story retell offered significant positive associations to a norm-referenced
vocabulary measure in a sample of 145 kindergarten and first-grade DLLs (Wood et al., 2018).
Examining lexical diversity of English narrative language samples appears to be a good indicator

of overall language ability (Bedore et al., 2010) and overall story quality (Heilmann, Miller,
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Nockerts, et al., 2010). MLU elicited from English language samples also appears to be a
consistent indicator of language ability on norm-referenced measures in English. Percent
grammaticality did not consistently predict performance on norm-referenced English language
outcomes.
Limitations and Future Directions

In considering the findings from this work, contextualization is essential. Specifically,
this work was conducted in school settings that centered English language use. Anecdotally,
limited day-to-day support for Spanish was observed by research assistants conducting
assessments in the school settings. Students being educated in settings in which both languages
are supported may produce different language samples than those observed in this work.

Additionally, the participants ranged in age from 5-7 years and were assessed during the
middle of either their kindergarten or first grade year. Although this approach allowed for broad
examination of language sampling with strong statistical power, it is possible that subgroup
analyses by age may reveal differences. As demonstrated by Castilla-Earls et al. (2019), DLLs
being educated in English-dominant educational settings tend to experience a proficiency shift
during the early school years. During this proficiency shift, DLLs may temporarily exhibit low
grammaticality in both languages (Castilla-Earls et al., 2019). This may have contributed to the
finding that there were not consistent associations between PGU and the norm-referenced
measures of language in Spanish. We also acknowledge that the elicitation protocol did not
include counterbalancing tasks which would have strengthened our methodology. Lack of
counterbalancing may have created a practice effect which could have increased story tell
outcomes.

It is also important to interpret this work as a relatively exploratory contribution to the



691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

literature. Dual language development is rich and complex, not easily distilled to single summary
metrics. There is ongoing need for research to continue to evaluate the validity and reliability of
assessment tools used to quantify the language abilities of bilingual children, both for diagnosis
of language disorder and for general evaluation of language development. This work provides a
small contribution and requires both careful contextualization and consideration of limitations in
the current knowledge base regarding bilingual language development in the U.S.
Conclusions and Practical Implications

This study yielded two key conclusions that have practical implications for assessment of
DLLs’ language skills by school-based SLPs. First, microstructural summary indices of narrative
language ability did not differ substantially across story tells and retells. Differences were more
subtle and require careful consideration in clinical application. Unique story tells may be
particularly useful for school-based clinicians seeking to monitor student progress, as they often
require less time to collect (as the examiner does not need to spend time reading the story script
to the child). Furthermore, story retell elicitation approaches provide children with a language
model they can refer to when retelling the story. Consequently, individual differences in story
retell performance may not reflect a pure indicator of narrative language ability, as children may
be able to utilize other cognitive resources (e.g., working memory) when retelling the story. .
However, narrative retells may provide students with opportunities to demonstrate more complex
language skills given the linguistic model.

Second, regardless of the language of elicitation, microstructural indices derived from
narrative language samples were significantly related to children’s performance on norm-
referenced language assessments. More specifically, lexical diversity was the strongest predictor

of children’s performance on norm-referenced language measures, regardless of language. This
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suggests some overlap in the abilities reflected by NDW compared to currently available norm-
referenced measures, whereas the skills measured by MLU and PGU may be more distinct. (e.g.,
Bedore et al., 2010, Kapantzaglou et al., 2017). Future research should continue to consider the
predictive validity of lexical diversity for differentiating students with and without language
disorder. Such evidence would provide information on key skills to screen for prior to
conducting lengthy diagnostic language assessment. Overall, findings from this study support the
use of narrative language sampling for young DLLs as having strong validity across languages
and elicitation approaches.
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Table 1

Spanish: Means, standard deviations, and correlations

Variable M SD 1 2 3 4 5 6 7 8 9
1. Age (years) 6.28 0.68

2. TNU 24.72 13.02 .02

3. NDW 53.77 24.40 .07 85**

4. MLU (words) 5.96 1.50 .09 S1** .66**

5. PGU 0.68 0.19 -.03 -.06 .09 -.06

6. English VVocab 97.15 17.80 A7 -.10 -.08 13 -.30**

7. Spanish VVocab 83.43 17.31 -.22* 36** 53** 46** A7 -11

8. Conceptual Vocab 102.94  15.58 .01 11 30** 38** -.02 .65** 547**

9. English SR 91.69 18.00 23* -.15 -.13 A7 -.19 .63** -.28* 32%*

10. Spanish SR 90.56 15.34 -12 22 46** 38** 34** -17 .64** 43** .07

Note. M and SD are used to represent mean and standard deviation, respectively. TNU = total number of utterances. NDW = number
of different utterances. MLU = mean length of utterance in words. PGU = percent grammatical utterances. SR = Sentence repetition
subtest of the Bilingual English-Spanish Assessment (Pefia et al., 2014). All standardized assessment scores are norm referenced. The

total sample size for participants who completed the Spanish narratives was n = 96.

* indicates p <.05. ** indicates p <.01.



976
977
978
979

980
981
982
983
984
985
986

Table 2

English: Means, standard deviations, and correlations

Variable M SD 1 2 3 4 5 6 7 8 9
1. Child Age (years) 6.32 0.69

2. TNU 24.02 15.11 36**

3. NDW 54.45 30.43 A9*F*  84**

4. MLU (words) 6.43 1.96 ABF* A9F* T4x*

5. PGU 0.69 0.26 37 24* 28** 12

6. English VVocab 95.77 19.71 11 38**  57**  Bh** A1

7. Spanish VVocab 79.12 18.24 -.18 -.06 -.15 -.08 -.14 -11

8. Conceptual Vocab  103.14 15.98 -.08 26* 37F* 31 .05 J6*%*  39**

9. English SR 92.88 17.00 13 34*F*  53**  Bo** 19 .65** -.19 A43**

10. Spanish SR 87.46 16.69 -.18 .02 .05 12 .08 -.07 .65**  30** 18

Note. M and SD are used to represent mean and standard deviation, respectively. TNU = total number of utterances. NDW = number
of different utterances. MLU = mean length of utterance in words. PGU = percent grammatical utterances. SR = Sentence repetition
subtest of the Bilingual English-Spanish Assessment (Pefia et al., 2014). All standardized assessment scores are norm referenced. The
total sample size for participants who completed the English narratives was n = 108.
* indicates p <.05. ** indicates p <.01.
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Table 3

MLU in Spanish Narratives Predicting Language Measures (raw scores)

Spanish Sentence Repetition

Spanish Vocabulary

Unique Story Story Retell Unique Story Story Retell
] Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) p Est. (95%) Est. (95%) p Est. (95%) p

Intercept 1459 5.75-23.42 .001 | -2.04 -13.36-9.28 .724 | 10.26 -6.41-2693 .228 | -9.15 -26.78-8.47 .309

MLU?! 1.84 0.32-3.36 .018 | 3.19 1.29-5.09 .001 | 5.29 2.18-8.40 .001 | 541 2.21-8.60 .001

Age2 0.52 -2.41 - 3.45 726 | 041 -352-4.33 .839| -1.40 -7.25-4.45 640 | 0.34 -5.84-6.53 .914

TNU? -0.07 -0.25-0.11 430 | 0.12 -0.07-0.32 .218 | -0.26 -0.63-0.12 180 | 0.42 0.09-0.75 .014
Random Effects

o? 43.00 59.38 185.79 183.52

T00 10.79 site 9.24 site 17.73 site

ICC 0.20 0.13 0.09

N 2 Site 2 Site 2 Site 2 Site

Observations 43 45 45 48

Marginal R? 0.116 0.287 0.213 0.370

Conditional R? 0.294 0.383 0.281 NA

!Mean Length of Utterance
2Centered at 6 years
3Total Number of Utterances
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Table 4

NDW in Spanish Narratives Predicting Language Measures (raw scores)

Spanish Sentence Repetition

Spanish Vocabulary

Unique Story Story Retell Unique Story Story Retell
] Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) p Est. (95%) p Est. (95%) Est. (95%) p

Intercept 17.16 11.98-2234 <001| 7.89 199-13.79 .009 |20.99 1162-30.37 <.001| 919 0.59-17.79 .036

NDW! 0.33 0.18 -0.48 <.001 | 0.46 0.32-0.61 <.001| 0.75 0.43-1.07 <001 | 0.64 0.36-0.92 <.001

Age2 0.38 -2.19-2.95 770 034 -274-342 829 |-196 -7.27-3.35 470 1.40 -419-6.99 .623

TNU3 -042 -067--0.17 001 | -0.59 -0.89--0.29 <001 |-096 -150--0.42 .001 |-054 -112-0.05 .071
Random Effects

NG 33.35 39.01 157.81 158.01

Too 3.92 site 8.16 site 0.00 site 0.00 site

ICC 0.11 0.17

N 2 Site 2 Site 2 Site 2 Site

Observations 43 45 45 48

Marginal R? 0.301 0.495 0.348 0.471

Conditional R? 0.375 0.582 NA NA

'Number of Different Words
2Centered at 6 years
3Total Number of Utterances
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Table 5

PGU in Spanish Narratives Predicting Language Measures (raw scores)

Spanish Sentence Repetition

Spanish Vocabulary

Unique Story Story Retell Unique Story Story Retell
] Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) p | Est. (95%) p Est. (95%) p Est. (95%) p

Intercept 934 071-1797 .034 | 252 -8.62-13.66 .657 | 1742 -1.11-3594 0.065 | 10.67 -7.93-29.27 .261

PGU! 0.16 0.06-0.26 .001 | 0.17 0.02 -0.32 .024 | 0.19 -0.02-041 0.076 | 0.10 -0.15-0.35 .439

Age2 081 -196-358 567|332 -061-7.25 .097 | -1.10 -7.37-5.18 0.734 | 3.48 -3.21-10.16 .308

TNU?® 0.10 -0.04-024 .1510.19 -0.01-0.39 .057 | 0.18 -0.14-051 0.272 | 0.59 0.23-0.94 .001
Random Effects

o? 40.45 67.20 220.84 226.41

Too 0.26 site 2.84 site 0.00 site 0.00 site

ICC 0.01 0.04

N 2 Site 2 Site 2 Site 2 Site

Observations 43 45 45 48

Marginal R? 0.216 0.223 0.082 0.231

Conditional R? 0.221 0.254 NA NA

!percent Grammatical Utterances
2Centered at 6 years
3Total Number of Utterances
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Table 6

MLU in English Narratives Predicting Language Measures (raw scores)

English Sentence Repetition

English Vocabulary

Unique Story Story Retell Unique Story Story Retell
] Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) p | Est (95%) Est. (95%) p | Est (95%) p

Intercept 10.64 1.11-20.16 .029 | 5.17 -160-1193 .135 | 2296 3.72—-42.20 .019 | 5.07 -10.34-20.47 .519

MLU?L 2.19 0.48-390 .012 | 2.88 1.69-4.06 <.001 | 4.86 1.17 — 8.55 .010 | 5.06 2.37-17.75 <.001

Age2 -0.77 -426-272 666|114 -2.01-4.29 480 404 -3.64-11.73 .302 | 4.79 -2.20-11.77 179

TNU? 0.03 -0.14-0.20 .751|0.04 -0.09-0.18 515 | -0.06 -0.44-0.32 .756 | 0.38 0.06 - 0.71 .021
Random Effects

o? 52.21 42.08 249.32 223.54

T00 7.08 site 0.34 site 5.36 site 0.00 site

ICC 0.12 0.01 0.02

N 2 Site 2 Site 2 Site 2 Site

Observations 40 53 39 55

Marginal R? 0.206 0.454 0.266 0.459

Conditional R? 0.301 0.458 0.281 NA

!Mean Length of Utterance
2Centered at 6 years
3Total Number of Utterances
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Table 7

NDW in English Narratives Predicting Language Measures (raw scores)

English Sentence Repetition

English Vocabulary

Unique Story Story Retell Unique Story Story Retell
. Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) Est. (95%) Est. (95%) Est. (95%) p

Intercept 18.50 11.93-25.07 <.001 | 1395 10.04-1785 <.001 | 37.47 26.12—-48.83 <.001 ]| 18.79 11.19-26.40 <.001

NDW! 0.14 -0.00-0.28 .052 0.36 0.25-0.48 <.001 | 0.48 0.19-0.77 .001 0.77 052-1.03 <.001

Age2 -1.04 -4.77-2.70 587 1.84 -0.83-4.51 177 1.35 -6.33-9.04 .730 474 -0.99-10.47 .105

TNU? -0.05 -029-0.20 699 | -045 -0.67--0.23 <001 |-044 -0.93-0.05 .082 |-0.72 -1.22--023 .004
Random Effects

o? 54.96 34.22 223.32 167.38

T00 11.01 site 1.86 site 17.87 site 0.00 site

ICC 0.17 0.05 0.07

N 2 Site 2 Site 2 Site 2 Site

Observations 40 53 39 55

Marginal R? 0.149 0.532 0.303 0.592

Conditional R? 0.291 0.556 0.354 NA

'Number of Different Words
2Centered at 6 years
3Total Number of Utterances
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Table 8

PGU in English Narratives Predicting Language Measures (raw scores)

English Sentence Repetition

English Vocabulary

Unique Story Story Retell Unique Story Story Retell
] Conf. Int Conf. Int Conf. Int Conf. Int

Predictors Est. (95%) p Est. (95%) Est. (95%) p | Est (95%) p

Intercept 8.49 -0.28-17.27 .058 | 18.63 11.72—-2554 <.001 | 32.50 13.58-51.42 .001 | 28.20 14.60-41.81 <.001

PGU! 021 0.13-0.29 <.001| 0.02 -0.07 -0.10 .703 0.21 -0.02-0.44 068 | 0.03 -0.14-0.21 .701

Age2 -2.04  -4.96-0.88 171 4.35 0.90-7.80 .014 3.68 -443-11.80 .374| 10.55 3.44-17.67 .004

TNU?® 0.12 -0.00-0.24 .057 0.13 -0.02 -0.29 .092 0.18 -0.15-051 .285| 0.52 0.16 - 0.88 .004
Random Effects

c° 35.39 60.19 261.49 282.41

Too 22.06 site 3.85 site 42.87 site 0.00 site

ICC 0.38 0.06 0.14

N 2 Site 2 Site 2 Site 2 Site

Observations 40 53 39 55

Marginal R? 0.327 0.200 0.168 0.322

Conditional R? 0.585 0.248 0.285 NA

Ipercent Grammatical Utterances
2Centered at 6 years
3Total Number of Utterances



1035 Table S1

1036

1037  Descriptive Information for the Sample by Language and Elicitation Technique
1038

Descriptive Statistics for Children Completing Narratives in Spanish (n = 96)

Spanish: Unique Story Spanish: Story Retell

M SD Min - Max M SD Min - Max
Age 6.31 0.70 5.17-7.37 6.26 0.66 5.25-7.83
TNU - Spanish 26.02  13.79 2-69 23.57 12.32 3-59
NDW - Spanish 5256  23.13 3-94 54.84 25.66 12 - 149
MLU - Spanish 6.14 1.69 2.00-9.10 5.80 1.31 2.44 - 8.15
PGU - Spanish 0.67 0.21 0.13-1.00 0.69 0.17 0.29-1.00
English VVocab 95.64  20.05 55-135 98.72 15.18 55-126
Spanish Vocab 85.69  16.40 55-129 81.40 18.02 55-118
Conceptual Vocab ~ 103.57  16.52 66 - 136 102.35  14.78 62 - 126
English SR 93.11 17.65 60 - 115 90.27 18.48 55-115
Spanish SR 9459  12.93 70 - 120 87.09 16.52 55-115
Descriptive Statistics for Children Completing Narratives in English (n = 108)

English: Unique Story English: Story Retell

M SD Min - Max M SD Min - Max
Age 6.35 0.68 517 -7.42 6.28 0.72 5.25-7.83
TNU - English 2343 1442 1-77 24.84 16.15 29983.00
NDW - English 56.19  30.78 1-126 52.02 30.10 3-134
MLU - English 5.98 1.86 1-8.82 6.06 1.73 1.50-9.03
PGU - English 0.71 0.27 0-1.00 0.67 0.26 0.20- 1.00
English Vocab 96.04 17.50 55-135 10245  16.05 67 - 145
Spanish Vocab 81.98 16.98 55-129 77.00 16.91 55-111
Conceptual Vocab  101.53  16.09 64 - 136 105.82  14.64 74 - 145
English SR 93.78  15.92 60 - 115 93.14 17.49 60 - 115
Spanish SR 90.83  16.45 55-120 83.14 15.77 55-115

1039

1040 Note. M and SD are used to represent mean and standard deviation, respectively. TNU = total
1041  number of utterances. NDW = number of different utterances. MLU = mean length of utterance
1042  inwords. PGU = proportion grammatical utterances. SR = Sentence repetition subtest of the
1043  Bilingual English-Spanish Assessment (Pefia et al., 2014). All standardized assessment scores
1044  are norm referenced, but note that scores were not computed for children outside the normative
1045  age range.

1046

1047
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Table S2

Unstandardized Differences by Elicitation Technique in Spanish: Controlling for Age & TNU

Mean Length of Utterance

Number of Different Words

Proportion Grammatical

Utterances
. Conf. Int
Predictors Est. (95%) P-Value Est. Conf. Int (95%) P-Value Est. Conf. Int (95%) P-Value
Intercept 293 0.39-547 0.024 291 - 0.800 0.75 0.38-1.12 <0.001
19.58 — 25.41
Age in Years 024 -0.15-062 0.228 241 -1.08-590 0.177 -0.01 -0.06 — 0.05 0.813
Total Number of 0.06 0.04-0.08 <0.001 153 134-171 <0.001 -0.00 -0.00 - 0.00 0.604
Utterances
Elicitation 0.16 -0.35-0.68 0.539 - -10.03--0.59 0.027 -0.02 -0.10 - 0.06 0.647
(Unique Story) 531
Random Effects
o? 1.63 137.29 0.04
100 0.16 site 0.59 site
ICC 0.09 0.001
N 2 site 2 site 2 site
Observations 96 96 96
Marginal R? / Conditional 0.247/0.315 0.741/0.742 0.006 / NA

RZ
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Table S3

Unstandardized Differences by Elicitation Technique in English: Controlling for Age & TNU

Mean Length of Utterance

Number of Different Words

Proportion Grammatical

Utterances
Predictors Est. Cl (95%) P-Value Est. CI (95%) P-Value Est. CI (95%) P-Value
Intercept -0.13 -2.75-249 0922 -37.22 -64.31--10.14 0.007 -0.23 -0.69 -0.22 0.315
Age in Years 0.83 041-125 <0.001 8.96 452-1341 <0.001 0.14 0.07-0.21 <0.001
Total Number of 0.04 0.02-0.06 <0.001 1.56 1.35-1.76 <0.001 0.00 -0.00-0.01 0.234
Utterances
Elicitation -001 -056-055 0984 -5.79 -11.60-0.01 0.051 -0.02 -0.11 - 0.07 0.722
(Unique Story)
Random Effects
NG 2.04 228.65 0.05
T00 0.09 site 0.01 site
ICC 0.04 0.19
N 2 Site 2 Site 2 Site
Observations 108 108 108
Marginal R? / 0.316/0.344 0.755/ NA 0.150/0.312

Conditional R?




Table S4

Estimates from Z-Scored LSA Predictors and Language Outcome Measures

Spanish Measures

Sentence Repetition Vocabulary
Parallel Table LSA Measure
Est. 95% ClI Est. 95% ClI
Table 3 1. MLU - Unique 0.33* 0.06 — 0.60 0.50* 0.21-0.79
2. MLU — Retell 0.57* 0.23-0.91 0.51* 0.21-0.81
Table 4 3. NDW — Unique 0.96* 0.53-1.40 1.15* 0.66 — 1.65
4. NDW — Retell 1.35* 0.92-1.78 0.98* 0.55-1.42
Table 5 5. PGU — Unique 0.37* 0.15-0.60 0.23 -0.02-0.49
6. PGU — Retell 0.38* 0.05-0.72 0.12 -0.18 -0.42

English Measures

Sentence Repetition Vocabulary
Parallel Table LSA Measure
Est. 95% CI Est. 95% CI
Table 6 7. MLU — Unique 0.45* 0.10-0.80 0.43* 0.10-0.76
8. MLU — Retell 0.59* 0.34-0.83 0.45* 0.21-0.69
Table 7 9. NDW — Unique 0.50 -0.01-1.01 0.74* 0.29-1.19
10. NDW - Retell 1.30* 0.89-1.72 1.20* 0.81-1.60
Table 8 11. PGU - Unique 0.64* 0.39-0.89 0.29 -0.02 - 0.59
12. PGU - Retell 0.05 -0.21-0.31 0.05 -0.19-0.28

*Denotes p <.05. Specific p-values are provided in Tables 1-6.
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