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Abstract

- Kristen Bottema-Beutel? - Jena McDaniel® - Linda R. Watson* - Paul J. Yoder'

The relation between caregiver follow-in utterances with verbs presented in different states of dyadic engagement and later
child expressive verb vocabulary in children with autism spectrum disorder (ASD) was examined in 29 toddlers with ASD
and their caregivers. Caregiver verb input in follow-in utterances presented during higher order supported joint engagement
(HSJE) accounted for a significant, large amount of variance in later child verb vocabulary; R’=.26. This relation remained
significant when controlling for early verb vocabulary or verb input in lower support engagement states. Other types of talk
in follow-in utterances in HSJE did not correlate with later verb vocabulary. These findings are an important step towards
identifying interactional contexts that facilitate verb learning in children with ASD.
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The development of spoken language by the preschool years
has been identified as an important predictor of long-term
adaptive outcomes for individuals with autism spectrum dis-
order (ASD; e.g., Howlin et al. 2004; Tager-Flusberg et al.
2009). For all children, including those with ASD who also
have language learning difficulties, an important aspect of
language development is the generative use of grammatical
utterances (Eigsti et al. 2007). An important building block
for forming grammatical utterances is a strong expressive
verb vocabulary. Verbs facilitate the formation of early sen-
tences by enabling communication about event structures
and relations between objects (Brandone et al. 2007). At
least in children with typical development (TD), early verb
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lexical diversity predicts later grammar outcomes above and
beyond early noun lexical diversity (Hadley et al. 2016).
Theory suggests that many verbs may be more challeng-
ing to acquire than nouns that are object labels (Gleitman
et al. 2005; Golinkoff and Hirsh-Pasek 2006). Verbs tend
to comprise a smaller proportion of total vocabulary than
object nouns in young children with TD. This finding, which
has been replicated across multiple languages, including
American English (Bornstein et al. 2004; Golinkoff and
Hirsh-Pasek 2006), may be a result of traits inherent to verbs
as a general word class. Relative to nouns that label objects,
verb referents are often more abstract or transient, more
relational, and reflect more generalized classes of events
(Golinkoff and Hirsh-Pasek 2006: Golinkoft and Hirsh-
Pasek 2008; Johnson and de Villiers 2009; Lidz 2006).
Providing adequate contextual support for verb learn-
ing, while also minimizing processing and social demands,
is important for children with ASD. At least early in lan-
guage development, much of language learning occurs in
the context of social interactions with an adult partner.
While morphosyntactic, social, interactional, and percep-
tual cues all may be present in the interaction environ-
ment, children place different emphasis on each cue type
in different stages of development (Maguire et al. 2006).
Morphosyntactic cues certainly are helpful for verb learn-
ing, but social cues are likely to be more useful earlier
in development (Maguire et al. 2006). However, because
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of social communication deficits, children with ASD may
miss some of these cues. The demands of many social
interactions may exceed the cognitive resources of early
language learners with ASD. Exceeding such cognitive
resources may result in children with ASD needing mul-
tiple opportunities to learn new words. Similarly, many
populations of children with language learning difficulties
require more exposures to the same word-referent associa-
tions for optimal learning to occur (McGregor et al. 2013;
Plante et al. 2011).

Children with ASD experience challenges associated
with social attention deficits. Despite these deficits, children
with ASD may be most likely to learn new words when (a)
they are presented in the context of follow-in utterances,
and (b) the caregiver and child are in a particular type of
engagement state, which we will later refer to as higher order
supported joint engagement (HSJE; Adamson et al. 2009;
Bottema-Beutel et al. 2014).

The Importance of Follow-In Utterances

One way adults may increase the level of support and
decrease social demands for verb learning for children with
ASD is to tailor their talk to relate to the child’s momentary
focus of attention. Adult utterances that map onto a child’s
attentional focus are called follow-in utterances. Follow-in
utterances do not require children to shift their attention
from their current focus to the referent of the adult’s utter-
ance. Therefore, follow-in utterances might increase the
probability that a child with ASD will accurately identify the
meaning of the adult’s utterance (McDuffie and Yoder 2010).

In a sample of children with ASD, caregiver use of fol-
low-in utterances predicted later child language develop-
ment more strongly than other types of caregiver utterances
(McDuffie and Yoder 2010). Likewise, in a sample of ini-
tially preverbal children with ASD, the frequency of car-
egiver follow-in utterances was one of the four predictors of
expressive language remaining significant after controlling
for eight other known predictors of language development
(Yoder et al. 2015).

Although most of the work on follow-in utterances in
children with ASD focuses on total vocabulary, which may
primarily include nouns, in children with TD, the frequency
of follow-in verb input related positively to child verb vocab-
ulary several months later (Tomasello and Kruger 1992). In
contrast, the frequency of verbs presented outside of follow-
in utterances negatively related to later child verb vocabulary
(Tomasello and Kruger 1992). A positive relation between
the frequency of follow-in verb input and later child verb
vocabulary was also found in a sample of young children
with ASD (Crandall et al., in press).

The Importance of Engagement State

Even the best crafted input may be less processable for
children with ASD if it is presented in engagement states
that do not take into consideration attentional and interac-
tional demands. HSJE may be one engagement state that
maximizes processability of input. In HSJE, the child and
adult are acting on the same object set, the adult’s actions
influence the child’s actions in some manner, and the child
shows evidence that he or she is responsive to the adult’s
involvement in the interaction by reciprocally engaging
(Bottema-Beutel et al. 2014). Within HSJE, the child does
not use two- or three-point gaze shifts between the adult
and object (i.e., coordinated gaze shifting), a skill that is
particularly difficult for many children with ASD (Dawson
et al. 2004). Instead, the child uses imitation, compliance,
turn-taking, and/or intentional communication not involv-
ing coordinated gaze shifts to demonstrate evidence that
he is responsive to the adult’s role in the object-oriented
activity and to continue the interaction (Bottema-Beutel
etal. 2014).

Additionally, HSJE indicates more than momentary
coordinated attention to object and adult. The interaction
is sustained for a threshold period of time. For example,
envision a child pushing a train along a track the adult is
building, and then he stops pushing and waits for the adult
to place another track piece before continuing to push the
train. The adult places another track piece. The child com-
mences pushing the train on the newly placed track. By
stopping and waiting for the adult to take her “turn”, the
child demonstrates clear attention and responsivity to the
adult’s role as a partner in the interaction.

In contrast, in lower order supported joint engagement
(LSJE) the child’s play is influenced by the adult, but
the child shows little to no explicit behavioral evidence
of responsivity to the adult’s involvement and does not
reciprocally respond to the adult’s interactional overtures
(Bottema-Beutel et al. 2014). For example, the child might
push the train along a track as the adult lays down addi-
tional pieces of the track, but the child does not wait for
the adult’s “turn” before pushing the train further. Similar
to LSJE, Object Engagement (OE) is characterized by a
lower level of support for processing the caregiver’s talk
than HSJE. The adult’s actions do not exhibit an influ-
ence on the child’s play in the OE state. Evidence of child
responsivity to an adult’s participation in object-centered
activities may be important for children with ASD because
it may signal brief intervals in which the child is process-
ing the adult’s input.

Evidence suggests that caregiver follow-in utterances
in LSJE may be less likely to produce an association
between the words in the caregiver’s utterances and their
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referents (i.e., be less processable) to children with ASD
than follow-in utterances in HSJE. In a sample of children
with ASD, time in HSJE was predictive of later language
even when controlling for time in LSJE and in OE (Bot-
tema-Beutel et al. 2014). A sub-sample of this sample of
children will be used to test the present study’s research
questions.

Verb Learning in HSJE

HSJE may be a facilitative engagement state for verb learn-
ing. The reciprocal, active, and sustained participation of the
child with his or her caregiver around an activity involving
an object may give the child multiple opportunities to be
exposed to (a) processable verb input and (b) highly-salient,
active experience of the verb referent. Thus, these repeated,
high-quality opportunities may increase the probability that
the child will understand the meaning of the verb input. This
is important, as understanding verbs provides the semantic
basis for verb use. HSJE may also provide opportunities for
the child to learn the interactive contexts in which verbs are
used expressively. For example, a child looks at his caregiver
pushing a train. After a few seconds, the caregiver enthusias-
tically says, “You push one too.” Seeing the adult enjoying
the activity, the child might then begin to push another train
behind his or her caregiver’s train. Not only is the verb input
about an action referent the child is already attending to (i.e.,
pushing), the child is also showing responsivity to the adult’s
suggested action by complying with the adult’s direction to
push the train. The child can also connect the caregiver’s talk
with specific pragmatic functions—for example, to invite
a partner to engage in an activity. Finally, the episode is
sustained for a sufficient period of time to allow the child to
slowly process the meaning and potential pragmatic func-
tions of words. Understanding the pragmatic function that
utterances with verb constructions can be used for (e.g., to
direct a partner to produce an action) may support the child
in using them expressively in the future.

The above example is offered in contrast to the child inde-
pendently completing an action while a caregiver narrates his
or her play, which is considered insufficient support for verb
learning for many children with ASD. When the caregiver nar-
rates the child’s action, he or she provides verb input in follow-
in utterances embedded in OE. For example, the child pushes
the train. The adult watches the child play and says, “You are
pushing the train.” In this example, the child does not show any
explicit evidence that he or she is aware of the adult or respon-
sive to their linguistic input. Given the social communication
and interactional difficulties in children with ASD, and the
referential challenges verbs present, the child may not process
the verb input. Further, in this example the child is not engaged
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in a reciprocal interaction that would support an understanding
of the interactive functions of verb phrases.

Research Questions

The primary research question in this study is “Does HSJE
with caregiver follow-in verb input (HSJE + FV) predict later
child expressive verb vocabulary in children with ASD?”
The current study provides an initial examination of whether
the engagement state in which follow-in verb input occurs
matters. Similar to many children with language learning
problems, children with ASD with language learning dif-
ficulties may need multiple exposures of the same verb in
processable contexts to learn it. Additionally, amount of
follow-in verb input is highly intercorrelated with diversity
of follow-in verb input in naturalistic interactions (Crandall
et al., in press). Thus, in the current study, we focused on
amount of follow-in verb input in various engagement states.
Children with ASD may benefit from multiple exposures to
the same verb when provided in HSJE.

Additionally, we addressed three secondary research
questions aimed at ruling out possible alternative explana-
tions for observed significant findings. The first alternative
explanation to be addressed is one that is common in studies
evaluating relations between caregiver talk and child lan-
guage: early variation in child language is stable over time
and covaries with caregiver input (Yoder and Kaiser 1989).
To rule out this explanation, we asked, “Does HSJE + FV
predict later child expressive verb vocabulary after control-
ling for earlier child expressive verb vocabulary?” Second,
previous findings have shown that the quantity of follow-in
verb input predicted later verb vocabulary in children with
ASD (Crandall et al., in press). It is possible that providing
follow-in verb input in general, not follow-in verb input in
HSJE specifically, is related to later child verb vocabulary.
To address this potential alternative explanation, we asked,
“Does HSJE +FV predict later child expressive verb vocabu-
lary after controlling for verb input in follow-in utterances
in LSJE or OE states?” Third, it is possible that providing
linguistic input in follow-in utterances while in HSJE in gen-
eral, not verb input specifically, is related to later child verb
vocabulary. To test this potential explanation, we asked, “Do
non-verb follow-in utterances provided in HSJE predict later
child expressive verb vocabulary?” with an expectation that
it would not.

Methods
Study Design

This study utilized a longitudinal correlational design. Three
measurement points were used. The study spanned twelve
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months in total. Time 1 and Time 2 were separated by four
months. Time 2 and Time 3 were separated by eight months.

Participants

Participants were selected from a larger longitudinal cor-
relational study aimed at identifying predictors of useful
speech in children with ASD aged 24-48 months (Yoder
et al. 2015). Child participants all were diagnosed with ASD
according to criteria in the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition-Text Revision (Ameri-
can Psychiatric Association 2000). Licensed or research-
reliable clinicians confirmed these diagnoses at entry into
the larger study using the Autism Diagnostic Observation
Schedule, second edition, Module One (ADOS-2; Lord
et al. 2012). The Vanderbilt University and University of
North Carolina at Chapel Hill Institutional Review Boards
approved study procedures. Caregivers provided written
consent for participants.

Participants were selected from the larger study sample
based on two criteria. First, participants had to have a car-
egiver report of at least 50 words produced on the MacAr-
thur-Bates Communicative Development Inventory, Words
and Gestures form, at the final measurement point (MCDI,
Fenson et al. 2007). This criterion was selected to increase
the likelihood that most participants would have at least
some verbs in their expressive vocabularies by the final
measurement point. The mean total expressive vocabulary

at the final time point for the selected participants was 153
words (SD =88.52). Second, participants had to have exist-
ing data at the time point used to obtain caregiver input in
engagement state variables (i.e. the current study’s Time
1). Twenty-nine participants and their parents were identi-
fied for inclusion in this study. At Time 1, children were on
average 38.69 months old (SD=7.43). At Time 2, children
were an average of 42.48 months old (SD=7.48). At Time
3, children were an average of 50.52 months old (SD="7.54).
Table 1 provides descriptive data for the participating chil-
dren and their parents.

Measures

For the current study, we examined child verb vocabulary
measures from MCDI reports administered at Times 2 and 3
(Fenson et al. 2007). Time 2, not Time 1, was selected as the
“early” time point at which child expressive verb vocabulary
was controlled because there was more variance in child
verb vocabulary at Time 2 than at Time 1. Too little variance
in child verb vocabulary at Time 1 would attenuate asso-
ciations with caregiver input and Time 3 child expressive
verb vocabulary, thus reducing the importance of control-
ling for early verb vocabulary. The Time 2 measurement
point thus afforded a stronger test of early verb vocabulary
as an alternative explanation for observed relations than did
controlling for verb vocabulary at Time 1. Caregiver verb
input in engagement state variables were extracted from

Table 1 Sample descriptive

stafistics Variable Mean SD
Demographics
Ratio female: male 7:22
ADOS Total Algorithm Score 21.43 4.82
At larger study start®
MSEL mental age 14.32 4.80
MSEL developmental quotient 43.00 15.00
MSEL expressive age equivalency (months) 10.04 4.19
MSEL receptive age equivalency (months) 7.12 6.90

Primary parent formal education

At present study time 1
Chronological age (months)
MCDI number of words said

MCDI number of words understood

Some college — 1SD =highschool

graduate, +1 SD=college

graduate
38.69 7.43
26.00 22.68
137.61 104.26

ADOS Autism Diagnostic Observation Schedule, second edition, Module One
(Lord et al. 2012); MSEL Mullen Scales of Early Learning (Mullen 1995)
Developmental quotient=mental age/chronological age X 100; MCDI MacArthur

Bates communicative development inventory, words and gestures form

(Fenson et al. 2007)

“Four months prior to present study’s time 1
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15-min parent—child free play sessions collected at Time
1. Although the media records of the sessions for the cur-
rent study had been collected in the original study, these
caregiver-child sessions were re-coded for our variables of
interest. See Table 2 for variables derived from these proce-
dures and for descriptive statistics.

Child Expressive Verb Vocabulary

The MCDI Words and Gestures form, a parent report vocab-
ulary checklist, was used to measure total child expressive
verb vocabulary (Fenson et al. 2007). The number of words
reported as said (and understood) in the action word section
of the form was used as an estimate of child expressive verb
vocabulary.

Caregiver’s Follow-In Verb Input in Different Engagement
States

Fifteen-minute parent—child free play sessions were video-
recorded and coded to estimate the quantity of follow-in verb
input in different states of engagement. For the free play
sessions, a standard set of toys was provided. Caregivers
were instructed to play as they normally would with their
child at home.

In the larger study’s primary data collection period, vid-
eos were coded for the presence of caregiver follow-in utter-
ances. Coding was conducted using a 5-s partial interval
behavior sampling method using Procoder software (Tapp

Table 2 Variable descriptive information

and Walden 1993). Intervals were considered codeable based
on two criteria: (a) both the child and adult were visible and
(b) the child was not engaging in behavior requiring redi-
rection or soothing (e.g., pulling out items from a mother’s
purse or crying uncontrollably). A follow-in utterance was
defined as a caregiver utterance that referenced the object
and/or action the child was attending to (Yoder et al. 2015).
These utterances could be directives or comments. For the
current study, the intervals with follow-in utterances were
then coded for the presence of a verb to yield an estimate of
quantity of caregiver follow-in verb input (FV).

Engagement states were coded using a timed-event sam-
pling method using Procoder software (Tapp, 2003). Start
and stop times for each state were recorded. States had to
last for at least 3 s to be coded. Although other states were
coded, three states were analyzed for the current study
(defined in Table 3).

Only HSJE, LSJE, and OE codes were of interest for
the present study as these were the most common states in
young children with ASD that are aligned with the test of
the study’s motivating theory. Taken together, these three
states account for a substantial proportion of total observa-
tion time. Participants spent, on average, 56% of the 15-min
observation in OE (SD=.19), 10% in LSJE (SD =.08), and
6% in HSJE (SD =.06).

To quantify the number of intervals containing follow-
in verb input that co-occurred within engagement states
of interest, we used the Procoder Merger program (Tapp
2013). For each participant, the Merger program was

Construct Procedure (times) Variable metric Role (aim) Mean (SD)
Child expressive verb vocabulary MCDI (Times 2 and 3) Total action words reported as said Covariate Time 2: 5.14 (5.63)
(and understood) (Time 2) Time 3: 17.79
Criterion (14.40)
variable
(Time 3)
Follow-in verb input in HSJE Parent—child free play (Time 1) Count of codeable intervals in the ~ Predictor 4.76 (7.59)
(HSJE+FV) session that were coded as (a)
HSJE and (b) follow-in caregiver
utterance with at least one verb
Follow-in verb input in lower Parent—child free play (Time 1) Count of codeable intervals in the =~ Covariate 28.59 (16.52)
support engagement states session that were coded as (a)
(LSE+FV) LSJE or OE and (b) follow-in
caregiver utterances with at least
one verb
Follow-in nonverb input in HSJE Parent—child free play (Time 1) Count of codeable intervals in the ~ Predictor 1.14 (2.01)

session that were coded as (a)
HSJE and (b) follow-in caregiver
utterance that does not include

a verb

MCDI MacArthur Bates communicative development inventory, Words and Gestures form (Fenson et al. 2007); HSJE Higher order supported
joint engagement, LSE lower support engagement states, which include lower order supported joint engagement (LSJE) and object engagement

(OE)

@ Springer



Journal of Autism and Developmental Disorders (2019) 49:3102-3112

3107

Table 3 Engagement state definitions

State Definition

Higher order supported joint engagement (HSJE) Within a supported joint engagement framework, the child reciprocates the adult’s actions or
collaborates with the adult by turn taking sequences, imitating the other’s action, the child
complying with caregiver’s verbal commands, and the child using heightened affect when
the caregiver performs an action explicitly meant to elicit affect from the child

Lower order supported joint engagement (LSJE)

Within a supported joint engagement framework, the child engages in actions on objects but

does not show explicit acknowledgment of the adult

Object engagement (OE)

The child manipulates toys independently. Caregiver may be an onlooker or provide narration

to the child’s play, but any caregiver actions do not affect the child’s play with toys

Lower support engagement states include LSJE and OE

used to combine (a) the file coded with interval sampling
(i.e., the ones coded for follow-in verbs) and (b) the file
coded with timed-event sampling (i.e., the ones coded for
engagement states). To convert timed-event data to inter-
val data, the program assigns an engagement code to each
interval based on the engagement state with the longest
duration in that interval. Thus, each interval was coded
for the presence of a follow-in verb and for engagement
state. These files produced variables estimating quantity of
caregiver follow-in verb input in the three key engagement
states: (a) HSJE (HSJE +FV), (b) LSJE (LSJE+FV), and
(c) OE (OE+FV). LSJE and OE were conceptualized as
“lower” support states of engagement than HSJE and were
considered similar in regards to proposed processability of
the input provided. Consequently, the number of intervals
with LSJE + FV and number of intervals with OE + FV
were summed to create a combined category called “lower
support state” verb input (LSE 4+ FV). Non-verb follow-
in utterances in HSJE was calculated by subtracting the
number of intervals coded as HSJE with follow-in verbs
from the total number of intervals coded as HSJE with a
follow-in utterance. See Table 3 for descriptive informa-
tion for these variables.

Reliability

Twenty percent of all parent—child free play sessions were
randomly selected to be coded by a trained secondary
independent coder. The primary coder was blind to which
sessions were chosen for reliability checks. An intra-class
correlation coefficient (ICC) value was calculated for each
follow-in utterance variable and each engagement state
variable extracted from the parent—child free play sessions.
SPSS statistical software was used to calculate the ICC
values using the absolute agreement and participant and
observer as random factors. The reliability threshold of .70
was selected based on convention (Koo and Li 2016). The
ICC values exceeded .70 for all variables (mean=.84).

Results
Data Analysis

Generalized linear models using maximum likelihood esti-
mates of the coefficients and robust standard errors were used
to test the relations of interest. These analyses did not indicate
undue influence from outlier data points and are robust to vio-
lations of assumptions of normally distributed residuals and
homoscedasticity (Erceg-Hurn and Mirosevich 2008).

Does Follow-In Verb Input Produced Within HSJE
(HSJE + FV) Predict Expressive Verb Vocabulary
in Children with ASD?

HSJE +FV significantly predicted later child expressive verb
vocabulary. This association was large (see Model 1, Table 4).

Secondary Analyses

Does HSJE + FV Predict Later Child Expressive Verb
Vocabulary After Controlling for Earlier Child Expressive
Verb Vocabulary?

In a regression model with both earlier child expressive verb
vocabulary and HSJE +FV as predictors and later child
expressive verb vocabulary as a criterion variable, HSJE+FV
remained a significant predictor. Additionally, the value-added
relation of early caregiver HSJE+FV to later child expressive
verb vocabulary was large after controlling for earlier child
expressive verb vocabulary (see Model 2, Table 4).

Does HSJE + FV Predict Later Child Expressive Verb
Vocabulary After Controlling for Follow-In Verb Input
Produced Within LSE States?

In a regression model with both LSE+FV and HSJE+FV
as predictors and later child expressive verb vocabulary as a
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criterion variable, HSJE + FV remained a significant predic-
tor. Additionally, the value-added association of caregiver
follow-in verb input in HSJE and later child expressive verb
vocabulary was large after controlling for follow-in verbs
in LSE states. Finally, follow-in verb input in LSE states
was not a significant predictor of later child expressive verb
vocabulary after controlling for follow-in verbs in HSJE (see
Model 3, Table 4).

95% CI
[—2.39,2.11]

SE b
1.15

Model 4
—.14

.0005

Do Non-Verb Follow-In Utterances Provided Within HSJE
Predict Later Child Expressive Verb Vocabulary?

b

As predicted, non-verb follow-in utterances in HSJE were
not significantly associated with later child expressive verb
vocabulary, total R?=.0003, ns (see Model 4, Table 4). This
test provided discriminant validity information in the sense
that this relation was expected to be non-significant and
small.

[.15,1.31]

[—.18,.30]

95% CI

Eb
.30
12

Model 3
b

3%

.06

21

Discussion

This exploratory study identified a significant, positive, and
large relation between early quantity of follow-in verbs in
HSJE and later child expressive verb vocabulary. This rela-
tion remained significant when controlling for two poten-
tially confounding covarying variables: earlier child expres-
sive verb vocabulary and follow-in verb input presented
within other states of engagement. Additionally, the quantity
of non-verb follow-in utterances in HSJE was not associated
with later expressive verb vocabulary. These findings sup-
port the specificity of the observed relation; it is quantity
of follow-in verb input (not follow-in utterances that do not
contain verbs) in HSJE (not in states with less support for
processing input) that is related to later child expressive verb
vocabulary.

95% C1
[.17, 1.05]
[.71,2.07]

SE b
.23
.35

Model 2
b

61%
1.40%*
25

95% C1
[.22, 1.31]

SE b

Contributions to the Literature

.28

To our knowledge, our findings are the first to confirm a
prediction that follow-in verb input presented within one
engagement state is differentially associated with later
child expressive verb vocabulary in children with ASD.
Our results extend the extant literature on the facilitation
of expressive verb vocabulary in children with ASD in four
ways.

First, the current study’s examination of unmanipulated
interactions extend past experimental findings showing
that children with ASD are sensitive to certain qualities of
linguistic input that affect verb acquisition—which may or
may not generalize to unstructured interactions (e.g., Naigles
et al. 2011; Shulman and Guberman 2007). Although experi-
mental studies are valuable for increasing the internal

Model 1
76*
26

Table 4 Unstandardized regression coefficients, standard errors, confidence intervals for primary and secondary analyses
Follow-in verb input in lower support states (i.e., lower order supported joint engagement or object engagement)

#Follow-in verb input in high-level supported joint engagement
*p <.05; *¥#p <.005

Non-verb follow-in utterances in HSJE

Total R?
R? change with addition of HSJE + FV

Early child expressive verb vocabulary

LSE+FV®
CI Confidence interval

HSJE+FV*
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validity of findings, translating findings from studies using
contrived input conditions to naturally occurring interac-
tions or naturalistic intervention sessions is sometimes
challenging.

Second, our study suggests past demonstrations that indi-
vidual differences in caregiver verb input is associated with
typically developing toddlers’ verb vocabularies generalize
to children with ASD. With the exception of the Crandall
and colleagues’ (in press) study, the studies examining the
association between caregiver verb input within less con-
trived interactions and later child expressive verb vocabulary
were conducted on children with TD, not children with ASD
(e.g., Hadley et al. 2016).

Third, the current study expands on findings that follow-
in verb input predicted later child expressive verb vocabu-
lary in children with ASD by showing the importance of the
engagement state in which the follow-in verb input occurs.
Crandall and colleagues (in press) found that follow-in verb
input in unstructured interactions with children with ASD
predicted later child expressive verb vocabulary, but did not
examine the engagement states in which follow-in verb input
occurred.

Fourth, the current study elaborates on the findings of
one of the only other studies to consider the engagement
states in which follow-in utterances occur (Bottema-Beutel
et al. 2014) by illustrating the types of interactive contexts
necessary for verb input and later expressive verb acquisi-
tion. Bottema-Beutel and colleagues (2014) did not examine
specific syntactic categories or types of vocabulary within
the follow-in utterances. The current study and Bottema-
Beutel et al. (2014) suggest that engagement state needs to
be considered in studies examining the relation between car-
egiver input and language acquisition in children with ASD
because engagement state information indicates the types
of nonlinguistic contexts that might support children with
ASD in learning to talk.

Speculative Explanations for the Findings

Although these findings are correlational, there is sound
theory for why a specific association between follow-in verb
input in HSJE and later child expressive verb vocabulary
occurred. It is possible that children with ASD are best able
to connect follow-in verb input with their action referents
when they are embedded in an active and sustained inter-
action centered around actions on objects. For example, a
caregiver might say, “Let’s build a tower,” while stacking
a set of blocks. The child then imitates this action (sign-
aling a state of HSJE through imitation). The adult com-
ments, “We’re building a tower,” (a follow-in utterance with
a verb in HSJE) and then takes her turn placing a block
on the tower. The child and adult continue to take turns
stacking the blocks as the adult provides further follow-in

verb utterances related to building. This reciprocal, active
interaction in which the child is an active participant might
make the connection between the target verb “build” and its
meaning more salient than if the follow-in verb had been
presented in another state. For example, these same “build”-
focused follow-in utterances could have been used while the
child built the tower independently (a state of OE), or while
the caregiver influenced the child’s play as the child built
a tower (e.g., by holding the lower blocks steady), but the
child was not collaborating with the caregiver (a state of
LSJE). In these states, the child might be less likely to con-
nect the word ‘build’ with the act of building because he
is not reciprocally engaged with the adult. Although such
input would still be considered follow-in verbs, its connec-
tions to the intended referent actions may be less clear to the
child with ASD. Understanding verb meanings provides the
semantic basis for accurate verb expression.

Similarly, HSJE engagement formats provide the child
with an interactive context to learn how verb constructions
are used to interact with another person, not just their under-
standing of what particular verbs mean. In the above exam-
ple of HSJE, the caregiver uses a follow-in verb to begin
an HSJE turn taking routine (“Let’s build a tower”). When
follow-in verb input is used in reciprocal exchanges such
as these, the child is being given information about how
utterances are produced to accomplish social actions (e.g.,
launching a tower building sequence; Levinson 2013). The
child’s participation within this action-oriented routine may
draw attention to how the verb can be used to interact with
the adult. As the child experiences the action-oriented rou-
tine, the links between the referent action he is doing or
watching, the verb’s meaning, and how the verb might be
used in meaningful interactional exchanges may be tight-
ened. The reciprocal and social participation in the inter-
action are not characteristic of LSJE or OE, and may be a
critical means for children with ASD to learn how to use
words that they understand.

Limitations and Future Research

There are several limitations that should be considered when
interpreting the results of the present study. First, because
of the small sample size and our analyses were post hoc, the
findings are considered exploratory (i.e., they may or may
not be sample-specific).

Second, like all correlational designs, it is possible that
there are unexplored third variable explanations for the
observed results. Although we eliminated two possible
third variable explanations (i.e., earlier child expressive verb
vocabulary and verb input in other states), there are other
potential third variable explanations we did not control. For
example, we were not able to parse out grammatical infor-
mativeness or diversity of follow-in verb input in different
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engagement states in our analyses. Because we were con-
strained by extant, relatively short observations, we did not
have sufficient observation time to produce variability across
participants for counts of diversity or grammatical informa-
tiveness within each engagement state of interest. Future
experimental designs might untangle the effects of quantity,
diversity, and grammatical informativeness of verb input in
HSIJE on later child verb vocabulary.

Another possible third variable explanation presents itself
because the outcome measure was a parent report. Parents
characteristics, such as attentiveness to child behavior, might
predispose parents to notice and thus report many verbs and
to engage in HSJE +FV.

A third limitation is that the children in our sample
were relatively young developmentally, and rarely, if ever,
engaged in episodes of coordinated joint engagement. Thus,
follow-in verb input in episodes of coordinated joint engage-
ment could not be tested as a potential influence on verb
vocabulary.

A related and fourth limitation is that the ASD population
is heterogeneous. These findings are not meant to speak to
the population at large, but rather a subgroup of children
with ASD who are in the early stages of language learning
and have a sufficiently large vocabulary (including nouns)
that verb acquisition is generally expected. These findings
may generalize to those children with ASD who are at devel-
opmentally similar stages and language levels to those in our
sample. Future research may include samples with greater
variability across participants in total vocabulary size and
evaluate if there is an interaction between language level
and HSJE+FV.

Finally, we did not distinguish between subtypes of verb
input and verb vocabulary in our present analyses. For exam-
ple, it may be that HSJE is a more supportive state to process
and learn action verbs than mental state verbs.

Future experimental manipulation of follow-in verbs in
HSIJE is needed to determine whether the association with
child expressive verb vocabulary is causal and to untangle
the natural intercorrelation of amount, diversity, and gram-
matical informativeness of follow-in verb input in HSJE.
For example, a between-group experiment in which chil-
dren capable of HSJE were randomly assigned to business
as usual or treatment groups could be conducted. The adult
interventionists (staff or caregivers) in the treatment group
could be trained to provide follow-in verbs in episodes of
HSIJE. Expressive verb vocabulary measures using blind
examiners and blind coders from this trained group could
be compared to those of children in the business as usual
control group. Once follow-in verb input in HSJE is estab-
lished as one of the causal influences on verb vocabulary
in children with ASD who can engage in HSJE, then the
subgroups of children and subtypes of verbs to which this
generalization can be applied should be addressed.

@ Springer

Strengths

There are several strengths of this study that should also be
noted. First, the use of a longitudinal correlational design
provides stronger evidence than a concurrent correlational
design that individual variation in early verb input in HSJE
is one of the causal influences on child expressive verb
vocabulary. This design has evidence for both association
and temporal precedence, two of the three assumptions for
causal relations (Beakley and Ludlow 1992). Second, the use
of a generalized linear model with maximum likelihood esti-
mates and robust standard errors protected against possible
undue influence exerted by outlier data points in our small
sample. Third, our statistical control of early child expres-
sive verb vocabulary and follow-in verb input in other states
eliminated two alternative explanations for the observed
relation. Finally, the additional finding that non-verb follow-
in utterances in HSJE did not predict child expressive verb
vocabulary lent further specificity to the observed findings
and improved the falsifiability of the motivating theory for
the study.

Implications for Practice

This study supports the strategies used in many naturalistic
developmental behavioral interventions (NDBIs; Schreib-
man et al. 2015). These interventions are in contrast to
adult-directed teaching strategies, such as those used in some
discrete-trial behaviorist programs. The evidence provided
by this study suggests that mere pairing of a targeted verb
with its referent may be insufficient for children like those
in our sample. For children with ASD in the early stages of
verb learning, input may be most processable when situ-
ated within longer, higher-quality episodes of sustained
engagement (HSJE). Such episodes match the interactional
and language processing needs of children with ASD. Addi-
tionally, many NDBIs focus on supporting joint engagement
generally rather than HSJE specifically. Our findings sug-
gest HSJE has special utility for promoting verb vocabulary
development.

Clinicians and caregivers might (a) focus on supporting
child behaviors that can promote episodes of HSJE specifi-
cally and (b) use follow-in verbs in episodes of HSJE. For
example, through use of common NDBI strategies such as
repetition, modeling, and direct prompting and reinforce-
ment of turn-taking, adults can teach children with ASD to
participate actively in object-oriented activities, which often
are examples of HSJE. Another part of the adults’ participa-
tion in HSJE activities is to actively and reciprocally guide,
expand on, and comment on the actions that they and their
children are using or could be using.

However, it is crucial to remember that HSJE is a co-
constructed engagement state. Although caregivers can
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influence the likelihood that their children enter into or con-
tinue engaging in HSJE (Bottema-Beutel et al. 2018), the
child must still be able to reciprocally engage with the car-
egiver. Future research is needed to further determine how
we might help children grow in ways that enable episodes
of HSJE.

One issue worth noting is the use of follow-in verbs in
directives versus comments in HSJE. Both follow-in direc-
tives and comments were included in our coding of follow-in
verb input in HSJE. Although some clinicians and caregivers
may be hesitant to use directives (i.e., guiding play) in the
process of teaching these behaviors, recent findings suggest
follow-in directives are likely to be followed by episodes of
HSIJE in young children with ASD (Bottema-Beutel et al.
2018) and are positively associated with expressive language
in children with ASD (McDuffie and Yoder 2010).

One important nuance the current study did not address,
but that needs attention in light of clinical implications,
surrounds the importance of grammatical informativeness
and diversity. Previous work has detected a positive rela-
tion between grammatical informativeness and diversity of
verb input in follow-in utterances and later expressive verb
vocabulary in children with ASD (Crandall et al., in press).
When children with ASD can use morphosyntactic cues to
learn verbs, it is important that input be provided in gram-
matically correct phrases or sentences (Venker et al. 2015).
There is little justification for using bare verb stems, even
in follow-in utterances in HSJE. Similarly, there is reason to
expect that exposing children to many different verbs is more
facilitative than using the same few verbs repeatedly (Hsu
et al. 2017). Indeed, in at least one sample of children with
TD, diversity was a stronger predictor of expressive verb
vocabulary than quantity of verb input (Hsu et al. 2017).

Summary

This study is perhaps the first to demonstrate that follow-
in verb input in HSJE states is specifically related to later
expressive verb vocabulary in at least some children with
ASD. Verbs are crucial for building grammatical utterances
and developing generative language. Unfortunately, verbs
are a commonly understudied aspect of language develop-
ment for children with ASD. As an early step in a program-
matic line of research, this correlational study is designed
to identify how verb input might be best provided to support
the verb acquisition of children with ASD. It is our hope
that this study will spur on further research in methods of
facilitating verb vocabulary in children with ASD.
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