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Purpose: The differential diagnosis of developmental language disorder (DLD) in
bilingual children represents a unique challenge due to their distributed language
exposure and knowledge. The current evidence indicates that dual-language
testing yields the most accurate classification of DLD among bilinguals, but there
are limited personnel and resources to support this practice. The purpose of this
study was therefore to determine the feasibility of dual-language automatic
speech recognition (ASR) for identifying DLD in bilingual children.
Method: Eighty-four Spanish–English bilingual second graders with (n = 25) and
without (n = 59) confirmed diagnoses of DLD completed the Bilingual English-
Spanish Assessment–Middle Extension Morphosyntax in both languages. Their
responses on a subset of items were scored manually by human examiners and
programmatically by a researcher-developed ASR application employing a com-
mercial speech-to-text algorithm.
Results: Results demonstrated moderate overall item-by-item scoring agree-
ment (k = .54) and similar classification accuracy values (human = 92%, ASR =
88%) between the two methods using the best-language score. Classification
accuracy of the ASR method increased to 94% of cases correctly classified
when test items with poorer discrimination in the ASR condition were eliminated.
Conclusion: This study provides preliminary support for the technical feasibility
of ASR as a bilingual expressive language assessment tool.
Supplemental Material: https://doi.org/10.23641/asha.20249994
There is a critical need for valid language measures
for the 12 million bilingual children in the United States
(U.S. Census Bureau, 2019). Bilingual and other linguisti-
cally diverse children are disproportionately over- and
underidentified with developmental language disorder
(DLD; Morgan et al., 2015; Sullivan & Bal, 2013), an
impairment in the comprehension and production of lan-
guage that affects one in 10 children (Norbury et al.,
2016). The consequences of DLD misdiagnosis have sig-
nificant societal impact. Underidentification of DLD is
associated with increased academic failure, dropout, and
incarceration (Anderson et al., 2016; Thurlow & Johnson,
2011), risks that disproportionately affect persons who are
minoritized (Pettit & Western, 2004; L. Wood et al.,
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2017). Overidentification of DLD compromises resource
allocation and contributes to the increased marginalization
of language minority students who receive diagnoses of
DLD simply because they are bilingual.

Best practices for assessing bilingual children require
evaluators to consider both languages of a child (American
Speech-Language-Hearing Association [ASHA], 2021; Royal
College of Speech and Language Therapists, 2021). How-
ever, only 8% of U.S. speech-language pathologists
(SLPs), the practitioners qualified to diagnose DLD, are
bilingual (ASHA, 2020) relative to the 22% of bilinguals
in the U.S. population (U.S. Census Bureau, 2019). To
address this disproportionality, it is critical to equip all
SLPs with tools for assessing bilingual children, even when
the SLPs are monolingual or bilingual in a language pair
that differs from that of the child. Automatic speech rec-
ognition (ASR), the technology that processes human
speech and converts it to text, holds promise for meeting
this need. Multipurpose consumer ASR systems, such as
Google Assistant and Amazon Alexa, can process up to
July 2022 • Copyright © 2022 American Speech-Language-Hearing Association
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120 human languages and variants, and their algorithms
are available for use in custom applications, whereas
custom-developed ASR systems can be trained and pro-
grammed for specific use cases (Sabu & Rao, 2018). An
ASR system that achieves a sufficient level of transcription
agreement with proficient speakers of a target language
may extend access to that language to all SLPs, enabling
them to obtain information about children’s skills in lan-
guages they do not speak. While this technology would not
take the place of a comprehensive evaluation by a practi-
tioner who speaks both or all languages of a child, it may
serve as an indicator of that child’s risk for DLD.

There is longstanding and emerging evidence that
ASR is technically and practically feasible for assessing
children’s language skills. Dictation software, which con-
verts speech to text, has long been used as an academic
accommodation for children with special education needs
(Bolt & Thurlow, 2004; Thompson et al., 2002) and can
achieve a mean word-level accuracy of 87% (MacArthur
& Cavalier, 2004). Newer educational software using ASR
and artificial intelligence conducts more advanced conver-
sational exchanges with children as successfully as human
interlocuters, including delivering prompts such as story com-
prehension questions, processing children’s oral responses
to the prompts, and responding appropriately (Xu et al.,
2021). Still, ASR has yet to be employed in the assessment
of children’s language skills and the extent to which ASR
can be used to identify DLD is currently unknown. Thus,
the purpose of this study was to provide an early indica-
tion of the extent to which ASR may be used for DLD
identification. A researcher-developed ASR application
was employed to transcribe the responses of Spanish–
English bilingual second graders who completed a vali-
dated morphosyntax assessment task in Spanish and
English. Children were in two groups: those with DLD
and those with typical language development (TD). Chil-
dren’s ASR-transcribed responses were programmatically
scored and analyzed for agreement with human scorers
and for DLD classification accuracy to determine the fea-
sibility of ASR for identifying DLD in bilingual children.
Identifying DLD in Bilingual Children

Despite a consensus on the importance of dual-
language testing of bilingual children (Anaya et al., 2016;
ASHA, 2021; Peña & Bedore, 2011; Peña et al., 2016,
2020; Royal College of Speech and Language Therapists,
2021), there are significant barriers to its implementation
that can contribute to the over- or underidentification of
DLD in this population. To collect information about two
languages, evaluating SLPs either must be proficient in
both languages or must establish a method of obtaining
information about the language they do not speak.
Albudoo
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Among the small percentage of SLPs who are bilingual,
challenges that include lack of time and access to assess-
ment materials/training are cited as common barriers to
bilingual testing (Arias & Friberg, 2017). Among SLPs
who are not bilingual, methods such as collaborating with
interpreters also have challenges. For example, Saenz and
Langdon (2019) found that, of the 208 California SLPs
they surveyed who reported previously working with inter-
preters, most reported that they had experienced instances
when they needed to work with an interpreter but could
not. This was most commonly due to an inability to find
an interpreter (69%), uncertainty about the interpreter’s
training (26%), lack of necessary assistance from the inter-
preter (23%), or lack of monetary support from an
employer (16%). Such challenges represent barriers to the
timely and accurate diagnosis of DLD among bilinguals
that increases their risk for DLD misdiagnosis.

Automatic Assessment to Expand Access to
Accurate Identification

Recent work has explored the use of automatic lan-
guage tasks as a potential alternative to person-administered
dual-language assessment. For example, de Villiers et al.
(2021) reported on the development of the Quick Interac-
tive Language Screener: English–Spanish (QUILS: ES), an
electronic language screening instrument that automatically
administers and scores receptive vocabulary, syntax, and
processing tasks in both English and Spanish using a
touchscreen tablet interface. The QUILS: ES results of
Spanish–English bilingual children aged 3 to 5;11 (years;
months) were significantly correlated with their results on
the English (r = .693, p < .001) and Spanish (r = .449, p <
.002) Preschool Language Scales–Fifth Edition, providing
evidence for the instrument’s concurrent validity. Further-
more, the instrument produced good internal consistency
(English = .89, Spanish = .85) and test–retest reliability
(.89), indicating good fit of the test items with the measure-
ment constructs and moderately high correlations between
measurement occasions, respectively. Similarly, pilot analy-
ses from the study of Pratt et al. (2022) explored the feasi-
bility of a remote, computer-administered English and
Spanish language assessment protocol that employed prere-
corded test items to measure children’s oral language skills.
In response to receptive test items, children listened to the
prompts and clicked on their responses from picture arrays,
which were automatically scored. In response to expressive
test items, children listened to the prompts, answered ver-
bally, and their responses were manually scored by the eval-
uators. Results from the split-half administrations demon-
strated a significant correlation (r = .979, p < .01) between
children’s results in the remote condition and their results
in the in-person condition, demonstrating the instrument’s
reliability across administration conditions.
r & Peña: Speech Recognition to Identify DLD in Bilinguals 2649
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These previous studies have represented an emerging
area of research in bilingual DLD assessment that holds
considerable promise for extending access to multiple lan-
guages to all SLPs. A primary limitation of this work,
however, is that automatic scoring is limited to receptive
test items. Expressive tasks, however, represent a core
aspect of bilingual DLD assessment. Among bilingual
DLD identification measures, all measures with fair to
good classification accuracy (i.e., sensitivity and specificity
above 80%) reviewed by Brinson et al. (2020) contained
expressive production tasks or test items. As such, the cur-
rent evidence provides preliminary technical and practical
support for the automatic scoring of receptive language
tasks, but further research is necessary for establishing the
automatic scoring of expressive language tasks. Such work
is a critical step toward the development of instruments
that are fully automatically administered and scored and
is therefore the focus of this study.
Automatic Recognition of Children’s
Speech

There is considerable evidence that ASR is techni-
cally viable for processing children’s speech for the pur-
poses of expressive language assessment. Dictation through
ASR software has existed as an academic accommodation
for children receiving special education services from as
early as 1997 when Dragon Systems released the first com-
puter software that converted connected speech from audio
to text (Dragon Systems, Inc, 1997; Thompson et al.,
2002). An early study of 14-year-olds with and without
learning disorders (LDs) who completed a sentence probe
task using the Dragon: Naturally Speaking software dem-
onstrated that the software produced an overall word accu-
racy rate of 87%, with no significant difference in accuracy
between the LD and non-LD groups (MacArthur &
Cavalier, 2004). These results provided initial evidence that
ASR systems could capture the speech of children, even
those with special needs. More recently, researcher-
developed ASR systems have achieved even higher accu-
racy rates with younger children including those with
speech production deficits. Hair et al. (2019) tested multi-
ple trained ASR models for their accuracy for analyzing
the speech of children diagnosed with speech sound disor-
ders at the single-word level. The best-performing ASR
model achieved a mean 90% accuracy. At the sentence
level, Sabu and Rao (2018) developed an ASR system that
achieved a word error rate (i.e., the percentage of recog-
nized words containing substitutions, deletions, or inser-
tions) of just 3.44% when it was used to analyze the speech
of 20 students between the ages of 10 and 14 years who
completed a sentence oral reading task. These findings
indicate that both commercial and custom ASR
2650 Journal of Speech, Language, and Hearing Research • Vol. 65 •
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applications can achieve high accuracy and low error rates
when processing children’s speech even when it contains
production errors. Although what constitutes “high-
enough” ASR transcription accuracy is ultimately usage
dependent, adults with normal hearing achieve an average
word recognition accuracy of approximately 95% when lis-
tening to other adults and the signal-to-noise ratio is above
−5 dB (Spille et al., 2018). As such, some of the child ASR
models in the reviewed studies achieved word accuracy
rates near or on par with adult human listeners of other
adult speakers.

ASR for Bilingual Language Assessment

The research on the technical feasibility of ASR for
recognizing children’s speech indicates that ASR-embedded
applications can be used to process and score test items for
the purposes of language evaluation. However, this research
does not demonstrate the extent to which this applies to lan-
guages other than English and for children with DLD. A
pilot analysis of Spanish–English bilingual second graders’
test audio recordings demonstrated initial evidence toward
this aim (Albudoor et al., 2019). Employing the Google
Cloud speech-to-text application programming interface
(API), we analyzed the audio recordings of 20 Spanish–
English bilingual second graders, 10 of which with con-
firmed diagnoses of DLD and 10 of which with TD who
were matched by age, sex, maternal education, and percent
current English language exposure to peers in the DLD
group. The children’s audio recordings contained their
responses to test items from the morphosyntax and seman-
tics subtests of the Bilingual English-Spanish Assessment–
Middle Extension (BESA-ME; Peña et al., 2012a) and the
narrative comprehension scale of the Test of Narrative
Language (TNL; Gillam & Pearson, 2004; Gillam et al.,
2010) in both English and Spanish. The ASR’s overall
item-level agreement with human scoring of these measures
was 81% for English items and 84% for Spanish items, indi-
cating that the technology demonstrated moderate agree-
ment with human scorers for assessing both Spanish and
English test items. The findings provided evidence for the
use of ASR to assess the language skills of Spanish–English
bilingual children in that they demonstrated that a reason-
able degree of scoring agreement could be achieved with
ASR. However, there were two limitations to these pilot
analyses. First, scoring agreement was calculated using sim-
ple percentage agreement by item, which does not account
for the possibility of chance agreements like more sophisti-
cated metrics of interrater reliability, such as Cohen’s
kappa (Cohen, 1960). Second, the classification accuracy of
the measure (i.e., the degree to which it correctly classified
true DLD and TD cases) was not determined as it was not
the aim of the study. Establishing classification accuracy is
a necessary step toward determining a measure’s feasibility
2648–2661 • July 2022
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for diagnostic purposes. While high human–ASR scoring
agreement may suggest classification accuracy like the orig-
inal measure’s, ASR classification may reveal advantages
and disadvantages specific to the technology and must
therefore be independently confirmed. Thus, this study
aimed to extend previous work to further explore human–
ASR scoring agreement and to determine the extent to
which an ASR measure can independently and accurately
classify children with and without DLD.
Research Aims

This study aimed to determine the scoring agree-
ment and classification accuracy of a Spanish–English
expressive morphosyntax task—transcribed using ASR
technology and scored programmatically—to provide evi-
dence for its technical feasibility as an assessment tool.
Specifically, the first research aim was to determine the
item-level agreement between children’s original (i.e.,
human-scored) scores on a Spanish–English bilingual mor-
phosyntax measure and their scores when ASR transcripts
were used to score the same assessment. The second
research aim, pertaining to DLD identification, was to
determine the degree to which the same morphosyntax
measure, analyzed using the ASR transcription and scor-
ing procedure, accurately classified children with their
original TD or DLD classifications. All analyses were
conducted on existing assessment data drawn from the
study of Peña et al. (2010).
Method

Participants

Participants were 84 Spanish–English bilingual sec-
ond graders with (n = 25) and without (n = 59) DLD whose
data were drawn from 334 participants in the longitudinal
phase of a study of bilingual DLD (Peña et al., 2010).
Table 1. Participant demographics.

Variable TD

N 59
Age (in years) – M (SD) 7.9 (0.3)
Sex (% female) 47%
Maternal educationa 2.5 (1.5)
Age of first English exposure (in years) – M (SD) 2.7 (1.6)
Percent current English Input/outputb – M (SD) 43.0 (14.4)

Note. TD = typical language development; DLD = developmental langua
aHollingshead (1975) score, where 1 = less than 7th grade, 2 = junior hig
graduate, 5 = partial college (at least one year), 6 = college education, a
weekly hours spent hearing English with the percentage of weekly hours

Albudoo
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Eighty-four children were included in the current analysis
because they (a) completed the morphosyntax subtest of the
BESA-ME Field Test (Peña et al., 2012a) in both English
and Spanish at second grade and (b) had complete audio
recordings. Second grade was selected as the analysis year
as this was the grade with the greatest number of partici-
pants, yielding the largest DLD group for classification
analyses. Table 1 shows the participant demographics. The
TD and DLD groups did not significantly differ in age, sex,
maternal education, first English exposure, or current
English exposure. The primary Spanish dialect spoken by
children in this study was Mexican (88%), followed by
“other” (2%) and Salvadorean (1%); a Spanish dialect was
not reported for the remaining 8% of children. The primary
English dialects spoken by children in this study were Stan-
dard American English (40.5%) and Southern English
(36%), followed by “other” (2%); an English dialect was
not reported for the remaining 21.5% of children.

DLD Classification
Identification of DLD was conducted as part of the

larger Peña et al. (2010) study and used a protocol that
required converging evidence across multiple indicators.
Specifically, children were classified with DLD if they met
four of the five following indicators of impairment:

1. Parent or teacher concern rating (as measured by
the Inventory to Assess Language Knowledge; Peña
et al., 2018) below 4.2 (out of 5) in both English
and Spanish;

2. BESA-ME Field Test morphosyntax score lower
than 1 SD below the normative mean in both
English and Spanish;

3. BESA-ME Field Test semantics score lower than 1
SD below the normative mean in both English and
Spanish;

4. BESOS composite score lower than 1 SD below the
normative mean in both English and Spanish; and/or

5. Test of Narrative Language (Gillam & Pearson,
2004; Gillam et al., 2010) composite score lower
DLD Total t/χ2 p

25 84
7.9 (0.4) 7.9 (0.4) 0.222 .53
40% 45% 0.394 .53

2.3 (1.5) 2.5 (1.5) −0.790 .43
3.4 (1.44) 2.9 (1.6) 2.034 .05
38.2 (13.3) 41.5 (14.9) −1.440 .16

ge disorder.

h (9th grade), 3 = partial high school (10th or 11th), 4 = high school
nd 7 = graduate degree. bDerived by averaging the percentage of
spent speaking English (relative to Spanish).

r & Peña: Speech Recognition to Identify DLD in Bilinguals 2651
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than 1 SD below the normative mean in both
English and Spanish.

Children were classified as TD if they demonstrated
three or fewer of these indicators. Children were excluded
from the larger study and, therefore, the present analyses
if they presented with a history of focal brain injury,
autism spectrum disorder, intellectual impairment, socioe-
motional disorder, or hearing loss.
Materials

Reference Measures

The following reference measures were used to iden-
tify indicators of impairment for children’s original DLD
diagnoses. Based on their results on these measures, chil-
dren were classified with DLD if they met four of the five
classification indicators listed above.

Bilingual English Spanish Oral Screener
The Bilingual English Spanish Oral Screener

(BESOS; Peña et al., 2012b) is a language screening for
Spanish–English bilingual children between prekindergar-
ten and third grade. Preliminary norming for the BESOS
demonstrates sensitivity of .80 to .93 and specificity of .92
to .94 (depending on the age group) for identifying lan-
guage disorder (Peña et al., 2018), which is above the .80
cutoff Plante and Vance (1994) designated as “fair” for
identifying language disorders in children. The BESOS
contains one semantics subtest and one morphosyntax
subtest in English and Spanish. The semantics subtests
measure children’s depth and breadth of word knowledge
through structures such as functions, definitions, and anal-
ogies. The morphosyntax subtests measure children’s mor-
phological and syntactic structures through cloze and sen-
tence repetition items. In English, structures include pos-
sessive ’s, regular/irregular past tense, and passives. In
Spanish, structures include object clitics, relative clauses,
and subjunctives.

Inventory to Assess Language Knowledge
The Home and School Inventory to Assess Lan-

guage Knowledge (ITALK; Peña et al., 2018) measure
parent- and teacher-reported child language knowledge,
respectively. Parents/caregivers and teachers rate children’s
vocabulary, speech, sentence production, grammar, and
comprehension skills on a scale from 0 to 5 for both
Spanish and English. Respondents receive descriptors and
examples for each point on the scale in order to select the
score that best represents the child’s skills. The five scores
are then averaged to yield one Home ITALK and one
School ITALK score for each language that falls between
2652 Journal of Speech, Language, and Hearing Research • Vol. 65 •
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0 and 5, with 0 representing no skills and 5 representing
extensive skills.

BESA-ME Field Test
The BESA-ME Field Test (Peña et al., 2012a) is a

dual-language measure intended for use with Spanish–
English bilingual children between the ages of 7;0 and
11;6 (see Bedore et al., 2018). The Spanish and English
semantics subtests measure semantics breadth and depth
through receptive and expressive item types that evaluate
a child’s ability to identify word functions, categories, def-
initions, characteristic properties, analogies, similarities
and differences, and associations. The English morphosyn-
tax subtest examines possessive -s, third-person singular,
regular past tense, plural nouns, present/past auxiliary +
progressive -ing, copula negatives, and passives. The Span-
ish morphosyntax subtest examines articles, present pro-
gressive verbs, direct object clitics, and subjunctives. The
morphosyntax subtests are divided into cloze and sentence
repetition sections. Test items from the cloze task require
children to expressively complete sentences with words or
phrases containing target morphosyntactic forms. Test
items from the sentence repetition task require children to
verbally repeat full sentences containing target morphosyn-
tactic forms. Children are assessed both on their ability to
repeat the whole sentence (verbatim scoring) and on their
ability to repeat individual word and phrase targets from
the sentence (target scoring). Preliminary classification
analyses for the BESA-ME Field Test demonstrate sensitiv-
ity of 1.0 and specificity of .87 to .95 (depending on the age
group) using the best-language morphosyntax and seman-
tics composite.

TNL
The TNL English (Gillam & Pearson, 2004) is a

published, norm-referenced measure of children’s narrative
language skills for children between the ages of 5;0 and
11;11. The TNL Spanish (Gillam et al., 2010) is an experi-
mental test identical in structure to the TNL English and
for which preliminary norming has been conducted. The
tests consist of two scales: Narrative Comprehension and
Oral Narration. The Narrative Comprehension scale
requires children to answer comprehension questions
about three oral stories. The Oral Narration scale requires
children to retell one oral story using no visual prompts
and tell two oral stories, one while viewing a sequence of
five pictures and another while viewing a single picture.
For the TNL English (Gillam & Pearson, 2004), Hispanic
children make up 12% of the normative sample and the
measure has been validated for use with bilingual children
(Gillam et al., 2013). Sensitivity and specificity for con-
firming the presence or absence of language disorder are
.92 and .87, respectively. For the TNL Spanish (Gillam
et al., 2010), preliminary data based on 216 children suggest
2648–2661 • July 2022
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alpha levels (i.e., internal consistency) of .89 and .93 for the
Narrative Comprehension and Oral Narration scales,
respectively (Peña et al., 2020). Furthermore, data from a
subset of 90 children showed that children with TD receive
significantly higher raw scores on the TNL Spanish subtests
(M = 8.6) than children with DLD (M = 4.4).

Index Measure

A composite measure consisting of a subset of
BESA-ME morphosyntax items served as the index mea-
sure for evaluating the feasibility of ASR for DLD identi-
fication in this study. This measure was selected because
(a) it elicits expressive productions and is therefore a can-
didate for ASR scoring and (b) in an analysis of second
and fourth grade Spanish–English bilinguals, Peña et al.
(2020) demonstrated that the BESA-ME morphosyntax
accounted for the most variance in discriminating between
TD and DLD second graders (the age group of interest in
this study), over and above the BESA-ME semantics and
TNL. To ensure test items’ utility for disorder identifica-
tion purposes and with children with varying degrees of
English language exposure, items in the composite mea-
sure that met the following criteria were included in the
index measure:

1. an item discrimination index at or above .30
between TD and DLD children (Ebel & Frisbie,
1986), calculated per D. A. Wood (1960);

2. the item mean of the TD group was at least .3 point
higher than the item mean of the DLD group; and

3. the item mean was at least .30 for at least two of
three language exposure profiles (English-dominant
[60% or more current English exposure], Spanish-
dominant [40% or less current English exposure], or
balanced [40%–60% current English exposure]).

The item-level data of all children who completed
the BESA-ME morphosyntax subtests during the larger
longitudinal study were analyzed to identify the test items
that met these criteria. This sample included 283 children
(TD = 237, DLD = 46) who completed the English mor-
phosyntax subtest during at least one test year, contribut-
ing an average of 2.3 datapoints per English item (i.e.,
longitudinally on the same test item), and 252 children
(TD = 212, DLD = 40) who completed the Spanish mor-
phosyntax subtest during at least one test year, also con-
tributing an average of 2.3 datapoints per Spanish item.
This resulted in a total item set that consisted of 646
responses per English item and 569 responses per Spanish
item. Children’s classifications were determined using the
DLD identification protocol of the original study, as dis-
cussed above. At each time point, children’s documented
current language exposure was used to determine their
Albudoo
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language exposure profiles. This procedure resulted in 34
English (cloze = 18, sentence repetition = 16) and 27
Spanish (cloze = 5, sentence repetition = 22) items from
the original 102 English and 108 Spanish BESA-ME mor-
phosyntax items. Discrimination indices ranged from .43
to .78. The average discrimination index for the English
items was .67 (SD = 0.09), whereas the average discrimi-
nation index for the Spanish items was .61 (SD = 0.09).

ASR Application

The ASR application used to transcribe children’s
test responses for the current analyses was a researcher-
coded Python program that employed version 1 of the
Google Cloud nonstreaming REST speech-to-text API
(Google, 2020). REST API is a programmable algorithm
developed by Google that asynchronously converts human
speech to text across 125 languages and language variants.
While it is commercially available in multipurpose con-
sumer devices and software, it is also available for use in
custom applications at a cost-per-minute basis. To include
the REST API in a custom program, a JavaScript object
notation (JSON) access token associated with a Google
Cloud account is written into a developer’s custom code
using the programming language of choice (Python was
used in this study). The access token then allows the cus-
tom program to send audio data to the Google server,
where it is converted to text and returned to the user. As
there are multiple language and model options, the code is
programmable for the target language and target type of
model. In this study, the en-US (United States English)
and es-US (United States Spanish) “command and
prompt” models, which Google specifies are suitable for
analyzing short segments of speech (Google, 2020), were
employed. Given that these models are language specific,
all input is treated as target-language input regardless of
the actual language used (e.g., Spanish input is treated as
English input when the en-US model is in use).
Procedures

Data Collection

The present analyses were conducted on children’s
existing language assessment audio recordings, collected
during the Peña et al. (2010) longitudinal study. Approval
to recruit and consent participants was obtained from the
institutional review board of The University of Texas at
Austin (study 2009-11-0110). During the screening phase
of the study, children completed the BESOS in English
and Spanish. Trained Spanish–English bilingual research
assistants administered the BESOS to children individually
at their schools. Generally, all subtests and languages of
r & Peña: Speech Recognition to Identify DLD in Bilinguals 2653
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the BESOS were completed within a single 30-min session.
Children’s responses were recorded on paper test forms
that were later digitally scanned and uploaded to a secure
file server.

During the testing phase of the study, which began
1 year after the screening phase, children completed a bat-
tery of language and cognition measures once per year for
up to 4 years (see Peña et al., 2020, for detailed descrip-
tions of these measures). Bilingual research assistants
administered all test measures to children individually at
their schools in a quiet space. Testing was completed over
three to six sessions that were 30 min to an hour in length.
Children’s responses were manually recorded on paper test
forms and audiorecorded using Zoom H2n Handheld SD
Recorders in .mp3 320 kbps acg2 (for speech) mode. The
scanned paper test forms and digital audio recordings
were later uploaded to a secure file server. Parents and
teachers completed the ITALK in person or over the
phone.

Data Analysis

Audio Recording Processing
There were two existing audio recordings per child,

one from each of their BESA-ME morphosyntax testing
sessions (English and Spanish). Children’s responses to the
target test items were extracted from the longer audio
recordings using Audacity Version 2.3.2 (Audacity Team,
2020). This yielded an individual audio recording for each
test item response to simulate the length of the responses
consistent with a conversational agent employing ASR
during testing. The segmented audio files were saved in
the .wav file format at the original 16000-Hz sampling
rate and monosignal.

ASR Transcription
To convert children’s audio files to ASR-transcribed

item responses, the researcher-coded ASR speech-to-text
Python program: (a) extracted the audio recording file
from a local directory; (b) scanned the file name for the
target language (English or Spanish); (c) converted the
entire audio response to text using the target language
speech-to-text transcription model, generating up to four
transcription alternatives; and (d) outputted the transcrip-
tion alternatives to a .csv file, with one row representing
one audio file.

Scoring
Children’s original scores on the test items, scored

by human evaluators during testing, were drawn from the
existing data set. Scoring reliability was performed on
10% of the samples from the original longitudinal study
and yielded an average 99.8% interrater reliability, ensur-
ing the reliability of the human evaluators. To determine
2654 Journal of Speech, Language, and Hearing Research • Vol. 65 •
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children’s ASR-transcribed scores for each item, an R
script programmatically compared children’s transcripts to
a set of target responses derived from the BESA-ME mor-
phosyntax record protocols. That is, each item had a nar-
row set of acceptable target responses that allowed for
variation in the production of the target form (e.g.,
“where is. . .” and “can you. . .” when the target was ques-
tion inversion) or shorthand usages (e.g., “cause” for
because). Children were assigned a score of 1 on a test
item if the ASR-transcribed response included an accept-
able target response for that item across any of the four
transcription alternatives. Otherwise, they received a score
of 0 on that item. See Supplemental Material S1 for a
sample item, its programmed acceptable responses, and a
set of ASR transcription alternatives for a participant’s
response to this item.
Results

Scoring Agreement

The first aim of this study was to determine the
item-level agreement between children’s human-scored test
scores and their ASR test scores on the subset of BESA-
ME morphosyntax items. There were 5,124 total item-
level responses. To identify scoring agreement, the
Cohen’s kappa coefficient was calculated overall, by item,
by test language, and by disorder classification. Per Cohen
(1960), kappa coefficient values of ≤ 0 = no agreement,
.01–.20 = none to slight, .21–.40 = fair, .41–.60 = moder-
ate, .61–.80 = substantial, and .81–1.00 = almost perfect
agreement. The overall item-level agreement across test
languages and classifications was .54, indicating moderate
overall scoring agreement between the human and ASR
scores. Item-by-item, agreement ranged from slight (with a
minimum k = .08) to almost perfect (with a maximum
k = .85), indicating substantial variation in agreement
across test items.

There were also variations in agreement between test
languages and classifications. To determine whether these
variations were substantial, we evaluated the overlap
between the 95% confidence intervals (CIs) of the kappa
coefficients. There was no overlap in the English and
Spanish confidence intervals, with results indicating that
the Spanish items yielded higher agreement (k = .62, 95%
CI = [.59–.65]) than the English items (k = .47, 95% CI =
[.44–.50]). However, agreement in both languages was at
least moderate. There was also no overlap in the TD and
DLD confidence intervals, with results indicating that
responses by children with TD (k = .52, 95% CI =
[.50–.55]) yielded higher agreement than responses by chil-
dren with DLD (k = .36, 95% CI = [.31–.41]), who
yielded fair agreement. The difference between TD and
2648–2661 • July 2022
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Table 2. Receiver operating characteristic curves on children’s test
scores across scoring methods (DLD = 25, TD = 59).

Variable Human ASR Follow-Up ASR

Optimal cut point (%) 54 39 38
Accuracy (%) 92 88 94
Sensitivity (%) 88 88 84
Specificity (%) 93 88 98
True positives (n) 22 22 21
False negatives (n) 3 3 4
True negatives (n) 55 52 58
False positives (n) 4 7 1
Positive likelihood ratio 12.98 7.42 49.56
Negative likelihood ratio 0.13 0.14 0.16

Note. DLD = developmental language disorder [positive cases];
TD = typical language development [negative cases]; ASR = auto-
matic speech recognition.
DLD agreement indicated a potential risk to the classifica-
tion accuracy of the ASR measure.

To further explore the relationships between the
human- and ASR-scored items, the item discrimination
indices of the ASR-scored items were calculated. These
were significantly and positively correlated with the
human-scored item discrimination indices, r = .45, p =
.01, indicating their concurrent validity, but were lower
overall, ranging from .03 to .63. The average discrimina-
tion index for the English items was .30 (SD = 0.12),
whereas the average discrimination index for the Spanish
items was .35 (SD = 0.13). Paired t tests comparing the
human and ASR discrimination indices confirmed that the
ASR indices were significantly lower than the human-
scored indices, t = −9.689, p < .001, with a mean differ-
ence of −.14. Furthermore, discrimination indices were
significantly and positively correlated with items’ Cohen’s
kappa coefficients, r = .45, p = .0003, indicating that
human–ASR item agreement was positively associated
with the ASR discrimination index of that test item. These
findings suggested that the ASR classification analyses
would yield similar accuracies to the human-scored classi-
fication analyses but that some items with lower scoring
accuracies and/or discrimination indices in the ASR-
scored condition may negatively impact the ASR results.

Classification Accuracy

The second aim of this study was to determine the
classification accuracy of children’s ASR test scores, that
is, the extent to which ASR scores accurately grouped
children into the DLD and TD groups. Children’s existing
DLD classifications were used as the reference for examin-
ing classification accuracy. Classification analyses were
conducted in three stages. First, because this study ana-
lyzed a subset of items from the BESA-ME Morphosyn-
tax, the classification accuracy of the human-scored item
subset was established (i.e., the human condition). Second,
the classification accuracy of the ASR-transcribed and
programmatically scored item subset was determined using
the same item set as the human-scored condition (i.e., the
ASR condition). Third, to explore whether the classifica-
tion accuracy of the ASR condition could be improved by
culling test items with poorer agreement, follow-up classi-
fication analyses were conducted (i.e., the follow-up ASR
condition). In keeping with prior research, children’s best-
language scores (the higher percentage correct score of the
two languages) were entered into all classification analy-
ses. Classification analyses were conducted using receiver
operating characteristic (ROC) curve analyses. The ROC
curve analyses identified the thresholds (i.e., the percent-
age correct scores that maximized sensitivity and specific-
ity, serving as the optimal cut point for discriminating
between children with and without DLD) and the
Albudoo
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classification metrics associated with each threshold. The
results of the ROC curve analyses are shown in Table 2.

Human Condition
At an optimal cut point of 54%, the human condi-

tion (Table 2, left column) yielded adequate sensitivity
(88%) and good specificity (93%) for identifying DLD, per
Plante and Vance (1994), with an overall 92% of cases
correctly classified. This indicated that the set of test items
could be used to classify children with and without DLD
and therefore served as a robust baseline from which to
analyze the ASR condition. Among children with DLD,
56% had a Spanish best-language score, 40% had an
English best-language score, and 4% achieved the same
score in Spanish and English. Among TD children, 63%
had a Spanish best-language score, 36% had an English
best-language score, and 1% achieved the same score in
both languages.

ASR Condition
With the same set of test items as the human con-

dition, at an optimal cut point of 39%, the ASR condition
(Table 2, middle column) yielded the same level of sensi-
tivity as the human-scored condition (88%). However,
specificity dropped to adequate (88%), with an overall
88% of cases correctly classified. This indicated that, using
the same item set, the ASR condition identified positive
cases similarly to the human condition but yielded more
false positives among the negative cases. Among children
with DLD, 80% had a Spanish best-language score, 16%
had an English best-language score, and 4% achieved the
same score in Spanish and English. Among TD children,
73% had a Spanish best-language score and 27% had an
English best-language score, with none achieving the same
score in both languages. This finding was notable because
the proportion of children with Spanish best-language
r & Peña: Speech Recognition to Identify DLD in Bilinguals 2655
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scores was higher in the ASR condition than the human
condition for both DLD and TD children. This suggested
that, when scored using ASR, the Spanish test items
yielded a higher average than the English test items.

Follow-Up ASR Condition
Given that there were variations in item scoring

agreement, a follow-up classification analysis was con-
ducted to determine whether the ASR classification accu-
racy could be improved. An item selection procedure was
conducted, uninformative test items were culled, and clas-
sification analyses were repeated on a new shorter item
set. Only ASR items that were likely to increase classifica-
tion accuracy were retained in this shorter item set. Specif-
ically, we retained only ASR-scored items with a discrimi-
nation index at or above .3, a DLD–TD mean difference
at or above .3, and a mean score at or above .3 for two
of the three language exposure groups (the same item
selection criteria used to construct the index measure).
This yielded 15 English items (cloze = 9, sentence repeti-
tion = 6) and 17 Spanish items (cloze = 3, sentence repeti-
tion = 14). Notably, this procedure culled a combination
of cloze and sentence repetition items and the proportion
of item types in the follow-up ASR condition (English:
cloze = 60%, sentence repetition = 40%; Spanish: cloze =
18%, sentence repetition = 82%) remained similar to the
proportion of item types in the index measure (English:
cloze = 53%, sentence repetition = 47%; Spanish: cloze =
18.5%, sentence repetition = 81.5%). This finding sug-
gested that the ASR condition did not favor a particular
item type. However, all sentence repetition items requiring
a verbatim response were culled, indicating that this
method of sentence repetition scoring did not produce
adequate differences between TD and DLD children in
the ASR condition.

At an optimal cut point of 38%, the follow-up ASR
condition (Table 2, right column) yielded lower yet ade-
quate sensitivity (84%) than both the human and ASR
conditions, but specificity was almost perfect (98%). The
proportion of DLD and TD children achieving a Spanish
best-language score was identical to the ASR condition,
demonstrating that item selection did not improve the
ASR bias toward Spanish test items. However, the follow-
up ASR condition was associated with the highest positive
likelihood ratio (49.56) among the three conditions, indi-
cating that it was associated with the highest likelihood
that a positive result (i.e., a DLD case) was true
(Dollaghan, 2007). The negative likelihood ratios were
similar among the three conditions (.13–.16), indicating
that they yielded similar likelihoods that a negative result
(i.e., a TD case) was true. Additionally, of note was that
the optimal cut points of both ASR conditions were 15%–

16% lower than the cut point of the human condition.
This indicated that a lower percentage correct score
2656 Journal of Speech, Language, and Hearing Research • Vol. 65 •
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discriminated between children with and without DLD
when ASR was used to transcribe and score their test
responses.
Discussion

This study presents preliminary evidence for the
technical feasibility of ASR as a bilingual expressive lan-
guage assessment tool. The dual-language morphosyntax
assessment responses of Spanish–English bilingual second
graders with and without confirmed diagnoses of DLD
were used to develop a bilingual English–Spanish index
measure with high classification accuracy when scored by
a human examiner. Children’s audiorecorded responses to
the items on this measure were transcribed by a
researcher-developed ASR application and programmati-
cally scored. The ASR measure achieved moderate item-
by-item scoring agreement with the human-scored measure
overall and agreement was significantly associated with
item discrimination indices, indicating that higher agree-
ment would yield improved classification. Despite variabil-
ity in scoring agreement between test items, test languages,
and disorder classifications, the classification accuracy
values of the human and ASR conditions differed by just
four percentage points (92% and 88% of cases classified
correctly, respectively), with the ASR measure yielding the
same sensitivity but lower specificity. When the ASR-
scored test items were further narrowed by retaining only
those with adequate or higher discrimination in the ASR
condition, accuracy rose to 94% of cases classified cor-
rectly using the best-language percentage correct. This
increase was related to improved specificity at the cost of
sensitivity. Overall, these findings demonstrated that an
identical ASR adaptation of an existing expressive mor-
phosyntax measure achieved the same identification of
DLD but slightly lower identification of TD but that the
ASR test item set could be manipulated to increase spe-
cific classification metrics. Although this study did not
explore the practical feasibility of automatic administra-
tion, the present findings provide evidence for the techni-
cal feasibility of ASR transcription and scoring for DLD
identification.

The Feasibility of Automatic Expressive
Language Assessment

The current findings suggest that children’s expres-
sive language skills (i.e., their verbal responses) in more
than one language can be automatically evaluated. Specifi-
cally, we extend the works of de Villiers et al. (2021) and
Pratt et al. (2022), who demonstrated the validity of auto-
matic receptive language tasks (i.e., listening to prompts
and clicking/tapping the correct responses) in two
2648–2661 • July 2022
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languages. In this study, children’s verbal responses to
English and Spanish expressive test items were successfully
automatically transcribed and scored, yielding adequate to
good classification accuracy. Together with the previous
research, these findings provide evidence for the technical
feasibility of assessment instruments that automatically
score language tasks across both the expressive and recep-
tive modalities for DLD identification purposes.

There are two key contributions to the field of child
language assessment associated with this outcome. First
and more broadly, this study shows that ASR scoring of
children’s morphosyntax skills is viable within languages,
suggesting that a range of measures can employ this tech-
nology. That is, scoring agreement was at least moderate
for both the English and Spanish items. These results sug-
gest that single-language English or Spanish measures
and/or measures can be scored using ASR. This is an
important contribution in that it supports a path toward
the broad adoption of automatic DLD assessment instru-
ments, which has the potential to improve the efficiency
and accuracy of language assessment practices for all chil-
dren, not only those who are bilingual.

A second key contribution and one more specific to
the current aims is that this study supports a novel
method for SLPs to assess languages they do not speak
validly and reliably. Automatic dual-language assessment
may reduce the reliance on bilingual SLPs and inter-
preters, who can be inaccessible or who may not have the
resources to conduct such assessments (e.g., Arias &
Friberg, 2017; Saenz & Langdon, 2019). This would allow
all SLPs to collect information about both languages of a
bilingual child. Used in conjunction with other critical
pieces of assessment information, including language sam-
pling, dynamic assessment, and parent/teacher interviews
(see Anaya et al., 2016, and Castilla-Earls et al., 2020, for
more information about converging evidence frameworks),
this information can support more accurate DLD diagno-
sis among bilinguals, reducing the risk of the endemic
inequities in educational access often faced by this popula-
tion. Alternatively, automatic dual-language assessment
tools may be employed as screening measures, serving as
early indicators of risk for DLD.

An important consideration is that both aforemen-
tioned contributions are conditional upon SLPs’ adoption
of such tools, but the current evidence suggests that auto-
matic assessments are likely to be adopted. In addition to
the technical feasibility demonstrated in this study, there is
emerging evidence that expressive language tasks can be
automatically administered, with children as young as
three successfully engaging in these tasks for as long as
30 min (Xu et al., 2021; Yeung et al., 2019). Additionally,
while this study did not explore SLPs’ attitudes about the
adoption of ASR for language assessment, a significant
factor predicting SLPs’ use of clinical technologies is
Albudoo

Downloaded from: https://pubs.asha.org Berenice Grijalva Arvizu on 02/02/2
whether the technologies enable them to accomplish tasks
more quickly and effectively (Albudoor & Peña, 2021;
Boster & McCarthy, 2018). Finally, similar tools are prev-
alent in K-12 education, suggesting that their adoption and
implementation is likely. All three of the most common K-
12 English language proficiency measures in the United
States—ACCESS, ELPA21, and ELPAC—are electroni-
cally administered and partially automatically scored on
desktop or laptop computers (Kim et al., 2020). These
tools evaluate children’s listening, speaking, reading, and
writing skills using tasks very similar to those employed by
DLD identification instruments and have been adopted by
49 of the 50 U.S. states. While the mentioned proficiency
measures do not yet automatically score children’s verbal
or written expressive responses, test development compa-
nies are now trialing automated speech scoring systems for
child language proficiency measures such as the Test of
English as a Foreign Language Junior (Evanini et al.,
2020). Together, these findings indicate that more wide-
spread implementation of automatic language assessments
employing ASR is likely to occur and that SLPs are likely
to adopt such technologies if they are available and effec-
tive, further confirming the importance of providing empir-
ical support for their use in DLD identification.

Implications for Future Automatic Language
Assessment

This study provides implications for the automatic
assessment of English and Spanish skills for the purposes
of DLD identification, providing four considerations for
automatic assessment. First, this study established that
there was some cost to TD–DLD discrimination associ-
ated with ASR scoring but that the original (conservative)
item selection procedure prevented the ASR classification
accuracy from dropping substantially. The individual dis-
crimination indices of the test items fell significantly in the
ASR condition compared to the human-scored condition,
but the overall classification accuracy of ASR was only
four percentage points lower and was able to be increased
in follow-up analyses. Even when test items were culled in
the follow-up analyses, there remained enough items to
repeat the classification analyses and yield good classifica-
tion accuracy. These findings suggested that it was impor-
tant to begin with a larger but highly robust item subset
as the index measure, as some items in the ASR condition
were candidates for elimination due to inadequate discrim-
ination indices. These findings also highlighted the poten-
tial benefits and costs of using existing validated test
items. In this study, item selection for the ASR measure
relied on deriving item discrimination indices from a large
existing sample of children. This facilitated the efficient
formulation of the ASR item subset. However, developing
and evaluating test items directly for use with ASR
r & Peña: Speech Recognition to Identify DLD in Bilinguals 2657
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technology may allow test developers to bypass the drop in
classification accuracy associated with paper-to-ASR adap-
tations. Furthermore, test development that is specific to
ASR may support the validation of measures in languages
for which validated assessments are currently not available.

Second, the current findings highlighted how ASR
classification accuracy could vary in different directions
from human-scored classification accuracy. In the first
ASR classification analysis, within which all items were
tested, classification accuracy dropped in specificity (i.e.,
the measure’s ability to identify true negative [TD] cases)
but not in sensitivity (i.e., the measure’s ability to identify
true positive [DLD] cases). In other words, the ASR condi-
tion falsely flagged more children as DLD. This suggests
that, all things being equal, children are more likely to fail
an ASR-scored measure compared to a human-scored mea-
sure. However, the reverse pattern was observed when the
ASR measure was modified to include only items with ade-
quate discrimination indices. The follow-up ASR condition
falsely flagged more children as TD. This demonstrated
that ASR sensitivity and specificity did not vary in a single
direction. This is a broadly positive finding in that it con-
firms that ASR is not consistently poorer at identifying a
single class of cases. That is, there is no bias toward classi-
fying children as TD or DLD, a positive indicator of ASR’s
robustness to child-level variations. Furthermore, the mixed
results demonstrate that it is possible to modify an ASR
item subset to achieve the specific classification metrics nec-
essary for the purposes of the test. For example, an ASR
test developed for screening purposes may prefer a higher
false positive than false negative rate to ensure that children
with DLD are not overlooked. Conversely, an ASR test
developed for diagnostic purposes may prefer to have the
highest likelihood that a positive result is true to increase
confidence that DLD diagnoses are accurate.

A third consideration was that certain item elicita-
tion types may or may not be good candidates for ASR
scoring at present. As aforementioned, ASR generally reli-
ably scored test items that required children to complete
sentences (i.e., cloze) or that confirmed whether target
words or phrases in sentences were repeated (i.e., sentence
repetition) and there was no evidence of ASR bias toward
either of these item types. However, items requiring chil-
dren to repeat sentences verbatim yielded inadequate dis-
crimination indices. These findings suggested that the pres-
ent ASR application was not sensitive enough to reliably
confirm whether every word in a given sentence was
repeated by a child. Although this study did not compare
the word-, phrase-, or sentence-level accuracy of ASR to
human transcriptions, this finding is unsurprising given
the ASR accuracy rates reported by other researchers. For
example, Hair et al. (2019) reported an ASR accuracy rate
of 90% on the word-level responses of children with
speech disorders. While high, a 90% rate suggests that one
2658 Journal of Speech, Language, and Hearing Research • Vol. 65 •
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in 10 words in a sentence will be incorrectly processed by
ASR, indicating that verbatim sentence repetition scoring
is likely too stringent for this scoring method at present. It
is possible that less stringent criteria for sentence repeti-
tion scoring (e.g., 80% of targets detected) may yield
higher ASR classification accuracy for this scoring type,
but additional analyses are necessary to establish this.

Fourth and finally, this study demonstrated a bias
of the ASR tool toward Spanish test items. Specifically,
Spanish items achieved substantially higher human–ASR
scoring agreement than English items. Additionally, a
higher proportion of children in both the TD and DLD
groups achieved Spanish best-language scores in the ASR
condition relative to the human condition. That is, using
ASR transcription and automatic scoring, the diagnostic
decision was more often based on children’s Spanish test
scores than their English test scores. It is likely that,
because the children in this study had relatively more
exposure to Spanish than English, this pattern of findings
did not substantially negatively impact the classification
accuracy of the ASR conditions. However, these findings
pose a threat to the consideration of both languages of a
child, a critical aspect of bilingual language assessment.
The results also suggest that characteristics of the English
test items made them relatively more challenging for the
ASR tool to transcribe. One explanation for this is that
English morphosyntactic forms are more likely to be rep-
resented by bound morphemes (e.g., kicked) than Spanish
morphosyntactic forms, which are more often represented
by free morphemes (e.g., ningun). Because bound mor-
phemes have lower perceptual salience (Goldschneider &
DeKeyser, 2001)—that is, they are shorter in duration, are
lower in volume, and/or lack a segment boundary—it is
possible that their identification is more challenging for
ASR. A more discrete disambiguation of English and
Spanish morphosyntactic forms and their features is there-
fore necessary to further explain the ASR bias toward
Spanish test items.
Limitations

There were four primary limitations of this study.
First, this study was a secondary analysis of children’s
existing assessments, which were originally conducted by
bilingual examiners. As such, the findings do not establish
the practical feasibility of an ASR tool that uses auto-
matic administration and is employed during live dual-
language assessment. There is some evidence to suggest
that results may differ due to technical challenges arising
during live administration (e.g., Yeung et al., 2019). Fur-
thermore, if the current measure is to replace the need for
bilingual personnel, it is necessary to establish whether
children can complete the tasks without the supervision of
2648–2661 • July 2022
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a bilingual practitioner. Therefore, a critical next step for
this work is to test automatically administered and scored
dual-language tasks during live assessment to determine
the extent to which the current results hold and to estab-
lish whether it is possible for a practitioner who does not
speak the test language to oversee the procedure. Relat-
edly, the ASR tool used in this study did not handle code-
switched responses, such as responses presented in Spanish
when English was the test language. This is a behavior
that a bilingual practitioner may give credit for (if appro-
priate) or redirect. Exploring the feasibility of ASR’s abil-
ity to handle and accept accurate code-switched responses
is another necessary step toward ensuring high classifica-
tion accuracy of the technology for bilingual children.

Second, this study evaluated a small subset of items
from a single linguistic domain: morphosyntax. Although
test items were culled to maximize classification accuracy,
this resulted in an index measure that sampled only one to
two exemplars of most morphosyntactic forms. This lim-
ited the extent to which conclusions could be made about
the morphosyntactic forms, and targets that may be better
or worse candidates for ASR assessment. Future work
sampling multiple exemplars of each form would provide
more evidence for the words and phrases that are best
analyzed by ASR, further informing research on auto-
matic expressive language assessment. Finally, looking
beyond morphosyntax, children with DLD demonstrate
deficits in other language areas (e.g., semantics and narra-
tives) that may also be candidates for ASR assessment
and can provide examiners with a broader picture of a
child’s language skills. Previous work (Albudoor et al.,
2019) provided early evidence that a broader subset of test
items including probes across linguistic domains could
achieve adequate scoring agreement with ASR. However,
more research is needed to determine whether a cross-
domain ASR measure can yield adequate classification
accuracy and/or provide more comprehensive information
about a child’s language skills.

Third, given that the children in this study did not
receive a speech sound production screener or assessment,
we were unable to determine whether the ASR tool han-
dled responses containing speech errors differently than
those not containing speech errors. This is an important
consideration for future work as children with language
impairment are more likely to present with speech delays
relative to their age-matched peers with TD (Aguilar-
Mediavilla et al., 2002). This has implications for the use
of ASR for the detection of DLD risk, as an ASR tool
that falsely flags responses containing speech errors may
overidentify DLD risk among children with typical speech
errors or children with speech sound disorders who do not
present with co-occurring language deficits.

Fourth, the majority of children in this study spoke
one regional dialect of Spanish—Mexican Spanish. This
Albudoo
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limits the extent to which the findings can be extended to
speakers of other regional dialects of Spanish. To ensure
that the measure is feasible for use with a broader range of
Spanish speakers, additional validation analyses are warranted.
Conclusions

This study provides preliminary support for the
technical feasibility of ASR for processing bilingual chil-
dren’s expressive dual-language assessment responses.
While the current results are limited in their scope, they
represent a proof of concept for the use of ASR in auto-
matic language assessment instruments that test more than
one language. Given the barriers to dual-language assess-
ment that have contributed to disproportionate DLD mis-
diagnosis among bilinguals, this study presents critical evi-
dence toward the expansion of access to more accurate
assessment and intervention practices for this population.
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