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Developing and Using Big Data Archives to
Quantify Disfluency and Stuttering in
Bilingual Children

Shelley B. Brundage, Ph.D., CCC, BCS-F,” Tayler Corcoran,’
Catherine Wu," and Charlotte Sturgil®-?

ABSTRACT

Worldwide, bilingualism is the rule rather than the exception,
and yet we have surprisingly little research data on the fluency
development of bilingual children, and even less information on their
potential risk for stuttering. Many variables influence a bilingual child’s
language, speech, and fluency development (e.g., amount of exposure to
each language); controlling these variables in research studies neces-
sitates large numbers of bilingual participants. The frequency and types
of typical disfluencies in the speech of young children are also varied. In
addition, stuttering is also variable in its presentation, and when we
assess bilingual children for the presence of stuttering we are adding yet
another layer of complexity. This article reviews research on typical
disfluencies in monolingual and bilingual speakers, and how this
information might be useful clinically. We provide examples from
our laboratory to illustrate how CLAN can be used over time to track
the behaviors of research participants. We also present data on the
identification of stuttering in bilingual children. We discuss challenges
to studying bilingual speakers and how big data initiatives such as
TalkBank address these challenges to increase our understanding of
bilingual fluency development.

KEYWORDS: Stuttering, bilingual, children, typical disfluency,
big data

1Department of Speech and Hearing Science, George ; Guest Editor, Brian MacWhinney, MD

Washington University, Washington, DC; 2Ingenuity Semin Speech Lang 2016;37:117-127. Copyright

Prep Public Charter School, Washington, DC. © 2016 by Thieme Medical Publishers, Inc., 333 Seventh
Address for correspondence: Shelley B. Brundage, = Avenue, New York, NY 10001, USA. Tel: +1(212) 584-

Ph.D., CCC, BCS-F, Department of Speech and Hearing ~ 4662.

Science, George Washington University, 2115 G St. NW, DOQI: http://dx.doi.org/10.1055/s-0036-1580739.

Suite 201, Washington, DC 20052 ISSN 0734-0478.

(e-mail: brundage@gwu.edu).

117


mailto:
http://dx.doi.org/10.1055/s-0036-1580739

118

SEMINARS IN SPEECH AND LANGUAGE/VOLUME 37, NUMBER 2 2016

Learning Outcomes: As a result of this activity, the reader will be able to (1) describe speech behaviors that
are considered typical disfluencies; (2) describe the functions that typical disfluencies are thought to serve in
speech production; (3) list challenges to studying fluency development and stuttering in bilingual children; (4)
list reasons why big data initiatives are useful for answering questions about speech, language, and fluency

development in bilingual children.

Bilingualism can be defined as “the regular
use of two or more languages (or dialects) 4 21
It is estimated that from one-third to over one-
half of the world’s population is bilingual.z’3
Given this large proportion of bilingual speak-
ers, it is surprising that there is not more
information in the research literature on the
frequency of typical disfluencies in bilinguals. In
addition, we do not as yet know what consti-
tutes “normal” amounts of typical and/or stut-
tering-like disfluencies in bilingual children,
making assessment of fluency disorders chal-
lenging in this population. Compounding the
task for clinicians, the bilingual children on
their caseloads often speak a myriad of different
languages; that is, not everyone is bilingual in
the same two languages, making it challenging
to complete language sample analyses for many
of the children a clinician is likely to encounter
in our increasingly bilingual world.

So how do clinicians address these chal-
lenges? Some will decide—unfortunately—to
assess the child in only one language (often the
clinician’s own language). This decision can
lead to misrepresentations of the child’s linguis-
tic abilities and fluency, particularly if the
assessed language is not the child’s heritage
language. For example, if clinicians test only
English vocabulary in a bilingual Spanish-En-
glish child, they will underestimate the total
number of words the child actually knows.*
There is a better way, and it involves using
programs and utilities that have been designed
to assess speech samples in a variety of lan-
guages. These free utilities, part of the Talk-
Bank initiative, give clinicians the tools to
perform cross-linguistic assessments on bilin-
gual children. Importantly for clinical efficien-
cy, clinicians can obtain a variety of information
from one speech sample in each language,
including measures of utterance length, vocab-
ulary diversity, and frequency of morphemes
unique to each language. All of this information
can literally be obtained by the touch of a button
using the KIDEVAL® utility in TalkBank.

This is possible because TalkBank has programs
that contain grammars for several languages, all
of which interface with utilities that allow
clinicians to analyze speech samples in those
languages. TalkBank utilities are also flexible
and can address common speech behaviors,
such as code switching, seen in bilingual speak-
ers. All of these TalkBank functions—gram-
matical  analysis,  vocabulary  diversity,
MLU®—are important for the study of dis-
fluency in bilinguals, because disfluency rates
may be a proxy for proficiency in the second
language (L29),> and research suggests that
stuttering is influenced by linguistic abili’fy.6

In this article we will (1) define typical
disfluencies and summarize studies of them in
monolingual English and Spanish speakers, (2)
briefly review a common model of speech
production and how this model provides a
useful framework for explaining why certain
disfluency types occur and where they occur in
the speech production process, (3) summarize
the nature and frequency of disfluencies in
bilingual speakers and how these disfluencies
might serve as a proxy for language proficiency,
(4) discuss the challenges to assessing disfluency
and stuttering in bilingual children in the face of
a lack of normative data for this population, (5)
illustrate how big data initiatives such as the
TalkBank project can help address some of
these challenges, (6) present data on stuttering
identification in bilingual children, and (7)
provide clinical suggestions for assessment of
stuttering in bilingual children.

TYPICAL DISFLUENCIES IN
MONOLINGUAL ENGLISH AND
MONOLINGUAL SPANISH
SPEAKERS

Typical disfluencies can be broadly defined as
“phenomena that interrupt the flow of speech and
do not add propositional content to an utter-
ance.”7(-70) Importantly, typical disfluencies can
be differentiated from stuttering-like disfluencies,
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which include part-word repetitions, sound pro-
longations, and blocks.® Many different profes-
sionals study speech disfluencies, including
speech-language pathologists (SLPs), linguists,
and psychologists, and because of this there are
many different definitions of what constitutes
typical disfluencies. Word and phrase repetitions,
revisions, filled pauses, and hesitations all occur in
definitions of typical disfluencies. In English,
typical disfluencies comprise 5 to 10% of natural
conversation,” occurring at a rate of about 6 per
100 words.’ In short, typical disfluencies are
common in English spontaneous speech, and
this finding has been replicated in other lan-
guages, including Chinese, Croatian, Dutch,
German, Norwegian, Japanese, Russian, Spanish,
Swedish, and Tok Pisin, suggesting the univer-
sality of these types of disfluencies in language
production."™*?

Several corpora-based studies have in-
formed our knowledge of disfluencies in spon-
taneous speech dialogues in Spanish. In general,
these studies report similar types of disfluencies
as those reported for monolingual English
speakers, including retracings, filled pauses,
and hesitations/silent 1:)auses.20’21 Findings of
these studies include an overall disfluency rate
of 4 to 6 disfluencies per 100 words in Spanish,
which is similar to reports of disfluency rates
reported in adult-directed speech in En-
glish.9’17 The common Spanish filled pauses
ah, eh, and mm were found to occur at a rate of
1.67 per 100 words. In another corpus set of
mostly formal language monologues, speakers
produced an average of 5 disfluencies per 100
words (not including silent pauses); around 1.5
per 100 words were fillers.??> These rates, and
the overall rates in particular, are all similar to
the rates found in other studies using English
spontaneous speech corpora.lo’23

Disfluencies in the speech of monolingual
Spanish-speaking children have also been the
studied. Watson and colleagues evaluated the
type and frequency of typical disfluencies in the
spontaneous speech of 2- and 3-year-old mono-
lingual Spanish children (7 = 32).24% The
children exhibited disfluencies similar to those
seen in English-speaking children: revisions,
interjections, and word repetitions. The 3-year-
old children were significantly more disfluent

than the 2-year-old group. Disfluency rates

ranged from 0 to 25%, with most of the rates
falling in the 3 to 6% range. These authors note
that there was significant variability in disflu-
ency rates and the types of disfluencies exhibited
by individual children, an issue that we will
return to in the assessment challenges section
later. Taken together, these studies suggest that
the types of disfluencies seen in Spanish are
similar to those seen in English and that
monolingual Spanish-speaking preschoolers,
on average, do not exhibit significantly higher
rates of disfluency than their monolingual En-
glish peers, although there is significant vari-
ability in individual children.

A behavior that occurs so frequently must
have a purpose. What function do typical dis-
fluencies serve? Research suggests that these
types of disfluencies (1) allow speakers to buy
time for speech production planning and/or
lexical retrieval, (2) to hold the floor and not
cede their conversational turn, (3) to focus the
listener’s attention on new/novel information,
and (4) give listeners time to process the speak-
er’s utterance.'®26734 Interestingly, speakers
may use zm and u4 differentially to communi-
cate how much time their utterance will take to
complete, with um signaling longer utterances
to follow.?” Any behaviors that are this frequent
in conversation must be accounted for in speech
production models.

LEVELT'S MODEL OF SPEECH
PRODUCTION

Levelt presents a model of speech production in
monolingual speakers that involves at least
three parts: a conceptualizer, a formulator, and
an articulator.>® The conceptualizer encom-
passes the speaker’s communicative intents
and contains “preverbal” aspects of the message.
The formulator takes these preverbal messages
and develops a “speech plan” that conforms to
both the lexical and the phonologic rules of the
language spoken.35 Importantly for studies of
bilinguals, Levelt considers the lexicon to be
made up of two parts: the lemma and the
lexeme. Lemmas include semantic and syntactic
properties of words whereas lexemes contain
phonological properties of words, both of which
might differ across languages. The formulator is
responsible for selecting the correct lexical
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items for the message from the lexicon. This
information is passed on to the articulator,
where these speech plans are transformed into
the spoken message. Levelt's model also in-
cludes a speech comprehension system that
allows speakers to monitor their spoken mes-
sages and correct errors. Although Levelt’s
model was developed to explain monolingual
speech production, it has been adapted with
minor changes to account for bilingual speech
production.35

Different types of disfluencies occur at
different levels of Levelt’s model. Szalls are
disfluencies that indicate problems at the con-
ceptualizer or formulator levels of Levelt’s
model. Stalls are “interruptions that add or
change nothing in the linguistic structure being
produced” including “long silent pauses, pauses
filled with um or uh, and repetitions of linguis-
tic material already produced.”36(P'954) Thus,
whole word repetitions, phrase repetitions,
and filled pauses would be considered stalls.
Stalls, or “glitches,” are thought to result when
higher-order linguistic planning is slowed in
some way. This slowing could be due to lin-
guistic planning problems, lexical selection
problems, or inaccurate self-monitoring. In
contrast, revisions involve changing something
that has been previously spoken. Revisions are
thought to result when the speaker detects a
mismatch between the intended message and
the actual spoken message and acts to correct
it.3” Thus, revisions by definition occur after at
least part of the message has been articulated.

DISFLUENCY IN BILINGUAL
SPEAKERS

Adults

Hilton developed a corpus of L2 speech using
TalkBank software and coding conventions.>®
She compared native speakers of English,
French, and Italian to a heterogeneous group
of adult L2 speakers of those languages. She
found that scores on tests of vocabulary and
grammar had a strong negative correlation with
mean length of hesitation, rate of hesitation, rate
of retracing (i.e., repeating words or phrases),
and rate of error. Intriguingly, she then used
these measures to divide her L2 speakers into

two groups: fluent learners, who used hesitations
less often, and disfluent learners, who used them
more often. When compared with fluent learn-
ers, the disfluent learners produced significantly
fewer words, significantly more frequent and
longer hesitations, and more retracings. Inter-
estingly, the disfluent learners hesitated
(paused) more frequently within clauses than
the native speakers did, suggesting that the
location of the pauses might be just as important
as their overall frequency as a marker of L2
proficiency. Tavakoli found similar midclause
pauses in L2 speakers, and suggested these may
be due to “reformulation and online planning”
rather than lexical retrieval.>*®7" Hilton linked
these disfluencies to difficulties with lexical
access and retrieval in L2. Other studies have
documented greater disfluency rates in L2 com-
pared with the primary language in adult speak-
ers and ascribed them to difficulties with lexical
access in 125119404 Thege findings support
the view that “deviations from the native norm
in the use of disfluency markers can initially be
assumed to be rather large in the L2 but to
decrease as the speaker’s proficiency advan-
ces.” 1 P750) Tn other words, disfluency rates
might be a good proxy for L2 proficiency in
bilingual language learners.”

Children
Do children who are learning two languages
exhibit the similar types and frequency of dis-
fluencies as monolinguals do? The literature on
speech fluency in bilingual children is sparse at
best, consisting primarily of case studies of small
numbers of children without information on
the children’s exposure to each language, or
comparisons to age-matched monolingual con-
trols.** There are, however, a few well-con-
trolled studies of groups of bilingual children.
We will review a couple of these studies here.
Bedore and colleagues studied maze be-
haviors in narratives of 66 children between the
ages of 4 and 7 yealrs.43 These 66 children were
divided into three groups based on language
exposure; this grouping resulted in a function-
ally monolingual English-speaking group, a
functionally monolingual Spanish-speaking
group, and a bilingual English—Spanish group.

There were no significant differences in either



BIG DATA ARCHIVES TO STUDY BILINGUAL CHILDREN/BRUNDAGE ET ALY

121

the percentage of utterances with mazes or the
distribution of maze types (repetitions and filled
pauses, among others) between groups. How-
ever, both the monolingual Spanish and bilin-
gual groups speaking in Spanish exhibited
significantly more “grammatical revisions”
than bilingual and monolingual children speak-
ing in English. These results indicate that
language differences may influence disfluency
type and frequency, and that linguistic structure
may dictate disfluency patterns to some extent.
This study also illustrates the need for large
groups of children to carefully control varia-
bles—such as amount of exposure to each
language—that might reasonably influence lan-
guage and fluency skills of bilingual children.

Byrd and colleagues analyzed the frequency
of typical disfluencies and stuttering-like dis-
fluencies in the narratives of 18 bilingual (Span-
ish-English) children who did not have
stuttering diagnoses.44 These children were
divided into groups of balanced language dom-
inance, English dominance, and Spanish dom-
inance (6 children in each group). Disfluency
rates did not differ across language dominance
groups. Across all groups, typical disfluencies
(defined by these authors as revisions, interjec-
tions, phrase repetitions, and unfinished words)
were present at a rate of 5% in English and 8.5%
in Spanish.

CHALLENGES TO STUDYING
BILINGUALS AND HOW BIG DATA
ARCHIVES CAN HELP

Big data archives will be necessary if we wish to
answer clinically relevant questions about bilin-
gual speakers. As the study by Bedore et al
nicely illustrates, we need large sample sizes in
bilingual studies, because many variables influ-
ence language and fluency in bilingual chil-
dren.*® Notice how the relatively large sample
of 66 children was divided into three groups of
22 each to control for how often the children
used each language and for the amount of
exposure to each language, two variables known
to influence language production in bilingual
children.* Most studies of bilingual children
are either case studies or relatively small num-
bers of children reported, making the control of
influential variables impossible.42 There is also

significant variability in bilingual proficiency
both between and within speakers, and larger
samples are necessary to see small differences in
the presence of this variation.>** Relatedly, we
know that socioeconomic status (SES) influen-
ces language development in both bilingual and
monolingual children,***” suggesting the need
to control for this important variable either by
studying children from only one SES level or
studying a large enough group to sample across
SES levels.

The nature of the tasks used in speech
samples influences proficiency—as well as the
frequency of typical disfluencies and stutter-
ing—in both bilingual and monolingual speak-
ers. >0 Similar  to  stuttering-like
disfluencies, typical disfluencies increase
when the number of different words possible
to complete the task increases,” the task in-
volves more complex speech plamning,sz’s3 and
when speakers are under time pressure.’®

ILLUSTRATION OF HOW BIG DATA
CAN HELP: ANALYSES FROM OUR
LABORATORY
Longitudinal studies are the only types of
designs that will “answer questions about rela-
tive language strength over time” in bilingual
children.” P38 Ag part of a large, longitudinal
study of bilingual language, phonology, and
fluency development, our laboratory is measur-
ing the fluency development of 151 bilingual
children from 2.5 to 5 years of age. Our main
aim is to obtain normative data on disfluency
rates in bilingual Spanish-English preschool
children, and to compare it to a group of age-
and gender-matched monolingual children.
All of the bilingual children in our study
live in southern Florida; participant families
were selected for the study if either one or both
parents were immigrants from a Spanish-
speaking country. All children were typically
developing at 30 months, had begun producing
words in both languages, and were exposed to
both Spanish and English at home, with at least
10% of input in each language by the age of
24 months. All children were born in the
United States at full term with no history of
hearing problems. Assessment visits occurred at
6-month intervals between the ages of 2.5 to
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5 years. Parents completed extensive language
histories at each visit and reported on their
child’s vocabulary in both languages, using the
MacArthur Communicative Development In-
ventories (MCDI) for English and its Spanish
equivalent the Inventario del Desarrollo de
Habilidades Comunicativas (IDHC).> The
children completed standardized tests in both
English and Spanish during these visits and
were videotaped playing with their mothers in
English and in Spanish.

The parent—child interactions were tran-
scribed and coded for disfluency and stuttering
using a standard set of disfluency codes.”**’
Code-switching behavior was also identified
and coded in each transcript using CLAN
coding conventions. Coding each transcript for
disfluency, stuttering, and code-switching be-
haviors is straightforward, and involves adding
special characters to the transcript. We then
used a CLAN utility called FREQ® to count
the number of each code that was present in
each transcript. To date we have analyzed the
typical disfluencies in both languages of 20
children at 30 months. On average, these 20
children were exposed to Spanish 65% of the
time and English 35% of the time at home.

Because some children spoke more than
others, we calculated a disfluency rate for each
sample rather than reporting total disfluencies
in the sample. In English, the disfluency rate
averaged 3% of words spoken and in Spanish it
was 2%. A matched pairs ¢ test revealed no
significant differences between languages in
disfluency rate (£19] = 1.59, p = 0.13; power
= 0.80) for these 20 children. English disflu-
ency rate was significantly correlated with
MCDI raw score in English at 30 months
(r = 0.50, p = 0.04); Spanish disfluency rates
were not significantly correlated with IDHC
raw scores (r = 0.05, p = 0.86). Filled pauses
were the most commonly occurring disfluency
type in both languages.

Putting our findings in context with the
work of Byrd and colleagues, it appears that the
disfluency rates of bilingual children are similar
in both languages early in development, and
later diverge and increase over time.** We do
not, however, know the trajectory of this in-
crease or whether the trajectories are similar

across languages. Recall that Byrd and col-

leagues studied children between the ages of
5 years, 6 months and 6 years, 7 months and
found rates of typical disfluencies in the 5 to 8%
range.

Future research using big data archives will
fill in the gap in our knowledge of fluency
development from 30 months to 5 years of
age and provide us with normative data on
typical disfluencies in bilingual children. Addi-
tional future research questions include analyz-
ing our transcripts to see if certain parts of
speech “attract” disfluencies in each language.
This question is answerable in large part due to
the CLAN utility MOR®, which labels parts
of speech in each utterance in a transcript (i.e., it
identifies all the nouns, verbs, adjectives, ad-
verbs, and so on, produced by the speaker).
Once clinicians or researchers have completed a
MOR analysis of a transcript—again, literally
with the touch of a button—they can then use
the FREQ_command to find the frequency of
each part of speech in the transcript. Combin-
ing the MOR utility with other utilities in
CLAN allows clinicians to count combinations
of parts of speech, such as verb phrases or noun
phrases, which may be clinically useful in
documenting treatment progress. To date, the
MOR utility includes the grammars of 11
languages: Cantonese, Chinese, Danish,
Dutch, English, French, German, Hebrew,
Japanese, Italian, and Spanish.”

A FEW WORDS ABOUT
STUTTERING-LIKE DISFLUENCIES
IN BILINGUAL CHILDREN

Stuttering is a fluency disorder with a multifac-
torial origin characterized by “abnormally high
frequency and/or duration of stoppages in the
forward flow of speech.””%?1% In contrast to
TDY Y, stuttering-like disfluencies are pro-
duced with tension in the vocal tract and
include three primary speech behaviors: part-
word repetitions, sound prolongations, and
blockages of air. In addition, persons diagnosed

* Other software packages are available for language
transcription and analysis and can be purchased online.
The SALTRY (Systematic Analysis of Language Tran-
scripts) programs can analyze English and Spanish

transcripts.
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with stuttering often exhibit affecting and
cognitive reactions to their stuttering59; these
reactions include anxiety about speaking and
beliefs about one’s abilities as a speaker.

Approximately 1% of the monolingual
population stutters.’’ The reported inci-
dence/prevalence of stuttering in bilingual
speakers varies across studies; some report
higher rates in bilingual speakers,(’o_62 where-
as others do not.”> A recent study of 18
bilingual (Spanish-English) typically fluent
children between the ages of 5 years, 6 months
and 6 years, 7 months found stuttering-like
disfluencies occurring at significantly higher
rates (3 to 22%) than expected based typical
monolingual (English) norms.** Studies with
higher prevalence rates have led some re-
searchers to suggest that bilingualism con-
ferred elevated risk for stuttering and that
clinicians should advise parents to speak in
only one language to their stuttering bilingual
child.®®®* However, such drastic advice needs
to be based in strong research evidence—
evidence that is currently lacking. Methodo-
logical differences in (1) how bilingualism
was assessed, (2) who made the diagnosis of
stuttering and how close to stuttering onset
the diagnosis was made, (3) the languages
studied, and (4) when exposure to L2 oc-
curred, make it challenging if not impossible
to compare findings across studies.®®

In terms of who should be making the
stuttering diagnosis in bilingual children, recent
findings in our laboratory suggest that parents
may not be accurate judges of the presence of
stuttering in preschool bilingual children. From
the 151 children in the longitudinal study
described previously, a subset of 26 children
(15 boys, 11 girls) were identified by their
parents as stuttering at least once between 30
to 60 months of age. Two fluency specialists
evaluated the videotaped samples for the pres-
ence of stuttering. There were three possible
identification options: (1) stuttering present, (2)
stuttering not observed, or (3) ambiguous/not
enough speech to diagnose. These specialist
SLP ratings were then compared with those
of the parents. Twenty-six (17%) of the 151
bilingual children were identified by their pa-
rents as children who stutter. Based on parental
report alone, stuttering is more prevalent in

bilingual preschoolers than has been reported
for monolinguals (1 to 4%, historically; up to
11% from a recent study66). Parents of 21 of the
subset of 26 bilingual children (81%) reported
that the stuttering occurred in both languages.
Of the remaining five, three were reported to
stutter in English only and four in Spanish only.

Of the 21 children whose parents reported
stuttering in both languages, a total of 35 time
points were identified in the children between
2.5 to 5 years of age. T'wo stuttering specialists
then evaluated these 35 samples. The specialists
agreed with the parental reports of stuttering
presence in only 26% of the samples (9 of 35).
Specialists disagreed with parent reports 63% of
the time (22 of 35). The remaining 11% (4 of
35) were ambiguous (sparse child speech, un-
clear speech behaviors).

These findings suggest that parents may
overestimate the presence of stuttering in their
bilingual children. Why might this be? The
specialists identified moments of disfluency that
were apparently due to language formulation
and/or lexical retrieval difficulties but lacked
behavioral and affective features of stuttering
(e.g., lack of tension, awareness, struggle; only
single iterations of repeated segments; whole-
word repetitions only). In all such cases, mo-
ments of disfluency were rare during fairly
lengthy language samples (<1% disfluent
words).

So, does bilingualism confer risk for stut-
tering in preschoolers? It may depend who you
ask. Discrepancies were noticed between paren-
tal and professional judgments of stuttering.
Thus, some of the reported incidence discrep-
ancies reported across various studies may be
due to the differences in judgments about what
constitutes stuttering versus language formula-
tion disfluency more commonly seen in bilin-
gual children. Our impression that stuttering
may be overdiagnosed in bilingual children’s
speech is strengthened by two additional find-
ings. First, there was an obviously atypical
gender distribution in parent-reported cases
(approximately equal numbers of both genders).
Second, most children were reported to “stut-
ter” at only a single point, often late in devel-
opment rather than early in development, but
did not show “stuttering” consistently across the

sampling period of 30 to 60 months (e.g.,
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“stuttering” at 48 months but not at earlier or
later points).

This sample provides a truly unique op-
portunity to investigate linguistic features of
stuttering within a single speaker of two lan-
guages close to the onset of stuttering symp-
toms. Future endeavors include comparing the
language abilities of the nine stuttering children
to age- and gender-matched controls. Future
studies should report standard appraisals of
stuttering, such as those derived from SSI-4
Q25cores, rather than from parental/self-report
or percent disfluent words/syllables alone.

CLINICAL APPLICATIONS

In terms of stuttering assessment in bilingual
children, SLPs need to know that it is relatively
easy to mistake typical disfluencies related to
language formulation/lexical retrieval difficul-
ties for stuttering-like disfluencies, particularly
if one is not trained to make this distinction.
Fortunately, SLPs can accurately gauge stutter-
ing severity even in a language they do not speak
themselves.®” Stuttering assessments in bilin-
gual children should include speech samples
assessments in both languages, as well as assess-
ments of affective and cognitive reactions that
accompany stuttering. The presence of tension
and struggle during speech production, and
negative affective and cognitive reactions to
speaking situations are signs of stuttering. The
nature of the disfluencies seen may also help
distinguish the two types: stuttering includes
part-word repetitions, sound prolongations, and
blocks of air, whereas revisions and restarts are
more likely to signal language formulation dif-
ficulties. Assessing language comprehension
and production in both languages is also crucial,
given the relationship between stuttering and
language skills,® and between typical disfluency
and language proficiency.

We do not yet know what constitutes
normative amounts of disfluency in bilingual
children. The preliminary data reviewed here
suggest that at 30 months, bilingual children
exhibit disfluency rates in both languages that
are similar to monolingual norms (3% disflu-
ency). But by the time bilingual children reach
school age, their disfluency rates—and their
rates of stuttering-like disfluencies—increase

markedly.** So, when should we be concerned?
Certainly, the presence of large amounts of
typical disfluencies would warrant further as-
sessment of the child’s language abilities, par-
ticularly in terms of word retrieval and language
formulation. It is this need for normative
information that makes big data initiatives so
critical in bilingualism.

Exploring the nature of a child’s language
formulation disfluencies may be useful in plan-
ning treatment targets. Clinicians can use Lev-
elt’s model to guide them. Recall from Levelt’s
speech production model that hesitations and
filled pauses signal “upstream” problems at
conceptualizer/formulator level, whereas revi-
sions signal problems postproduction of the
utterance. Clinicians can use this information
to increase or decrease task difficulty. In gener-
al, the more difficult the speaking task, the more
disfluent the speaker will be. 1014323349 ook
difficulty can be manipulated by increasing
syntactic complexity and/or lexical diversity
(formulator and articulator level), and by vary-
ing the amount of novel information that the
speaker must convey (conceptualizer level). At
the conceptualizer level, tasks that require
speakers to produce large amounts of abstract,
complex information are more challenging than
tasks that involve providing concrete informa-
tion.”® At the level of the formulator, lexical
selection can be made more challenging by
choosing targets that are rare in a language,
or by choosing targets which are very similar in
form to other nontarget words.

CONCLUSION: BILINGUALISM,
DISFLUENCY, STUTTERING, AND
BIG DATA ARCHIVES

As a research and clinical community, we
should consider developing a standardized pro-
tocol for data collection with bilingual children.
Standardized protocols exist for other big data
projects such as AphasiaBank. Standardization
insures that the data collected are interpretable
and of interest to the larger research and clinical
communities. In addition, tools are currently
available that allow for fast and accurate analysis
of large data sets. These tools (e.g., KIDEVAL
utility in CLAN) can assist clinicians and
researchers in making their assessments more
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efficient, and enable them to track language and
fluency changes over time.

When developing this protocol, we will
need to reach consensus on what information to
collect about bilingual children and their lan-
guage environments. At the very least, we
should collect information on variables known
to influence language development, such as:
percentage of input in each language, SES,
and maternal education level. It would also be
useful to decide on a set of standardized tests to
augment the speech and language data collected
in speech samples. Of course these tests will
vary by the age of the children being studied as
well as the languages that they speak, but we
would suggest at least one standardized measure
of expressive and receptive vocabulary in each
language.

Big data initiatives help answer questions
that would otherwise remain unanswerable due
to the variation seen in bilingual language
acquisition. Large data sets are necessary to
control variables known to influence language
and fluency development. Both researchers and
clinicians can assist in this effort by contributing
data (with their client’s permission of course!) to
the TalkBank archive. In this way we all
contribute to the research base of our profession
that is crucial to evidence-based practice.
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different location if you prefer, create and enter password into both password fields, then click Finish.

Add Digital ID 3

Enter a file location and password for your new digital ID file. You will need the password when you use
the digital ID to sign or decrypt documents. You should make a note of the file location so that you can

copy this file for backup or other purposes. You can later change options for this file using the Security

Settings dialog.

File Name:

+d SettingsToby Reeve\Application Data\Adobe \Acrobat| 10, 0\Security TomThieme, pfx Browse...

Password:

]xxxxxxxx

I e

Confirm Password:

—
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