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Going With the Flow: An Examination
of Entrainment in Typically
Developing Children
Camille J. Wynn,a Stephanie A. Borrie,a and Kiersten A. Popea

Purpose: Conversational entrainment is the tendency for
individuals to modify their behavior to more closely converge
with the behavior of their communication partner and is an
important aspect of successful interaction. Evidence of
entrainment in adults is robust, yet research regarding its
development in children is sparse. Here, we investigate the
emergence of entrainment skills in typically developing children.
Method: Data were collected from a total of 50 typically
developing children between the ages of 5 and 14 years.
Children participated in a quasiconversational paradigm with a
virtual interlocutor. Speech rate of the interlocutor was digitally
manipulated to produce fast and slow speech rate conditions.

Results: Data from the fast and slow conditions were
compared using linear mixed models. Results indicated
that children, regardless of age, did not alter their speech
to match the rate of the virtual interlocutor.
Conclusions: Findings suggest that entrainment in children
may not be as robust as entrainment in adults and therefore
not adequately captured with the current experimental
paradigm. Modifications to the current paradigm will help
identify a methodology sufficiently sensitive to capture the
speech alignment phenomenon in children and provide
much needed information regarding the typical stages of
entrainment development.

F

Within typical adult populations, entrainment of
speech behaviors is well studied. Adults have been observed
to entrain on a variety of acoustic-prosodic features including intensity, pitch, speaking rate, and vocal quality (e.g.,
Borrie & Delfino, 2017; Borrie & Liss, 2014; Gregory, 1990;
Levitan & Hirschberg, 2011). These findings have been
observed in several different languages and geographic
locations (e.g., Freud, Ezrati-Vinacour, & Amir, 2018;
Levitan, Beňuš, Gravano, & Hirschberg, 2015; Xia, Levitan,
& Hirschberg, 2014). Additionally, entrainment has been
studied in many different speaking contexts, from tightly
controlled laboratory settings in which participants respond
to prerecorded stimuli (e.g., Goldinger, 1998; Jungers &
Hupp, 2009; Pardo, Urmanche, Wilman, & Wiener, 2017)
to naturalistic conversations between two people with little
environmental modification (e.g., Coupland, 1984; Natale,
1975). Variations in the degree to which individuals entrain
to the speech patterns of their conversational partners have
been discussed in relation to gender (Levitan et al., 2012;
Pardo et al., 2017), participant role (Pardo, 2006), and social
preference (Babel, McGuire, Walters, & Nicholls, 2014).
Conversational entrainment has been reported to play
a beneficial role in communicative interactions. For example, entrainment correlates with enhanced comprehension
of spoken language (Pickering & Garrod, 2004), greater
conversational fluidity (Levitan et al., 2012; Wilson & Wilson,

rom a very early age, children begin to engage in
conversation with others. The success of these conversations is predicated on the development of a
wide array of speech, language, and pragmatic skills. One
area relating to these interactions that has received little
attention regards the development of conversational entrainment. Conversational entrainment, also known as alignment
(Pickering & Garrod, 2004), accommodation (Street, Street,
& Van Kleek, 1983), and convergence (Natale, 1975), is the
tendency for individuals to align their behaviors with one
another during communicative interactions. That is, over
the course of a conversation, individuals will adjust their
communicative behaviors in order to become more like the
behaviors of their conversation partner. These adaptations
are pervasive and occur at an unconscious level, suggesting
that this communication phenomenon is a fundamental
part of human interaction (Chartrand & Bargh, 1999).
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2005), and reduced interruptions between dialogue partners
(Local, 2007). Furthermore, entrainment predicts increased
efficiency on goal-directed dialogue tasks (Borrie, Barrett,
Willi, & Berisha, 2019) and greater cooperation between
communication partners (Manson, Bryant, Gervais, & Kline,
2013). Individuals who exhibit proficiency in speech entrainment are perceived as being more competent, friendly, and selfconfident (Putman & Street, 1984; Schweitzer, Lewandowski,
& Duran, 2017). It is therefore not surprising that individuals
who entrain well in conversation report stronger relationships and rapport than those who do not (Lee et al., 2010;
Pardo, Gibbons, Suppes, & Krauss, 2012).
Although there is much research investigating conversational entrainment in adults, little is known about the
phenomenon in pediatric populations. The small body
of research that has explored entrainment in children has
largely targeted speaking rate. However, despite the literature’s focus on this single acoustic feature, general conclusions are scarce. Studies have differed in regard to nontrivial
aspects of methodology, and even when methodologies are
comparable, findings are equivocal. For example, a key
question is the age at which children develop the ability to
entrain to the speech rate of others. Using an experimental
paradigm in which children responded to spoken stimuli in
slow versus fast speech rate conditions, Eaton and Ratner
(2013) observed speech rate entrainment in children between
3 and 4 years old. However, using an almost identical
paradigm, Hupp and Jungers (2009) found no evidence of
speech rate entrainment in children who were 4 years of age.
When a more naturalistic methodology was employed in
which mothers consciously modulated their speech rate, Guitar
and Marchinkoski (2001) showed evidence of entrainment in
children 3 years of age, whereas Ratner (1992) found no
evidence of entrainment in children of that same age. These
inconclusive findings across studies are not limited to young
children. Similar discrepancies have been found in studies
involving school-aged children and adolescents (Oviatt,
Darves, & Coulston, 2004; Wynn, Borrie, & Sellers, 2018).
In addition to differences in findings, other factors
make it difficult to generate solid conclusions about the
age at which entrainment skills are developed. First, most
existing studies have investigated entrainment within a
relatively narrow age range. For example, a number of studies
have examined entrainment skills in children within an
18-month age range (e.g., Eaton & Ratner, 2013; Ko, Seidl,
Cristia, Reimchen, & Soderstrom, 2016; Street et al., 1983).
Even those with larger age ranges were generally limited to
ranges of less than 3 years (e.g., Jungers & Hupp, 2009;
Oviatt et al., 2004; Ratner, 1992). Additionally, most existing
studies have employed a small number of participants.
Guitar and Marchinkoski (2001), for example, used a sample
size of six, and Street et al. (1983) used a sample size of
four. Small sample sizes not only make it difficult to reliably
generalize findings to larger populations but also make it
problematic to compare performance across age groups.
This can be highlighted by a previous study carried out by
Wynn et al. (2018). In this study, the entrainment patterns
of children between ages 6 and 14 years were investigated

using a sample of 30 participants. While collective results
did not show overall entrainment patterns within the sample,
an interaction effect between age and condition was significant. These findings suggest that entrainment abilities were
present in older children, but the sample size was too small
to stratify results and further compare differences in findings
by age group.
Given the limited research in this area and disparate
findings among the few existing studies, additional studies
regarding speech rate entrainment in children are warranted.
Such research is important for many reasons. As discussed,
entrainment plays an important role in successful conversation and is, therefore, likely an important part of a child’s
social development. Thus, disruptions in this phenomenon
may yield significant consequences, affecting a child’s ability
to engage in meaningful conversation and communicate
effectively with their peers. Successful speech entrainment
requires individuals to identify the speech behaviors of
their communication partner and then modify their own
speech to more closely align with those behaviors. Therefore,
populations with deficits in the perception and/or the production of speech may experience entrainment impairments
(Borrie & Liss, 2014). Indeed, there is a small, but growing
body of evidence demonstrating entrainment deficits in
individuals with various communication disorders including
autism spectrum disorder (Wynn et al., 2018), dysarthria
(Borrie, Lubold, & Pon-Barry, 2015), hearing impairments
(Freeman & Pisoni, 2017), and fluency disorders (Sawyer,
Matteson, Ou, & Nagase, 2017).
While research regarding speech entrainment in children with communication disorders is important, the current
lack of knowledge regarding this communication phenomenon in typical pediatric populations makes more extensive
research in clinical populations somewhat premature. To
fully appreciate the nature of entrainment deficits, conclusions regarding when the skill emerges in typical development
is required. Here, we investigate speech rate entrainment
in a large sample of 48 typically developing children, who
span the ages of 5–14 years. We employ a controlled quasiconversational paradigm to address the following key
research question: At what age do typically developing
children entrain their speech rate? Research has indicated
that the amount of time children engage in conversation
dramatically increases during pre-adolescence (Rafaelli &
Duckett, 1989). Additionally, during this time, individuals
begin to develop more intimate and empathic relationships
(Samter, 2003). Therefore, we hypothesize that speech
entrainment will emerge during this stage of development
(i.e., between 11 and 13 years). This work will set the stage
for further investigations into the developmental nature of
speech entrainment in both typical and clinical populations.

Method
Participants
Participants included 48 (27 males, 21 females) typically
developing children between the ages of 5 and 14 years
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(M = 10.0, SD = 2.7). Data from two additional participants were removed because of language scores outside of
normal limits. In order to ensure an even spread, the sample
was stratified with 9–10 participants recruited for each of
the following age ranges: 5–6 years, 7–8 years, 9–10 years,
11–12 years, and 13–14 years. All participants were native
speakers of American English per participant and parent
report. Prior to the experimental task, all participants passed
a hearing screening administered at 20 dB for 1000, 2000,
and 4000 Hz. Participants’ language abilities were confirmed
to be within typical limits (i.e., scaled score ≥ 7) using the
Following Directions (M = 10.5, SD = 1.9) and Recalling
Sentences (M = 11.2, SD = 2.1) subtest of the Clinical
Evaluation of Language Fundamentals–Fifth Edition (Wiig,
Semel, & Secord, 2013). Nonverbal cognitive abilities were
confirmed within typical limits (i.e., standard scores greater
than or equal to 85) by the Matrices subtest (M = 107.8,
SD = 18.62) of the Kaufman Brief Intelligence Test–Second
Edition (Kaufman & Kaufman, 2004).

Stimuli
The entrainment task used was a minimally altered
version of the entrainment task used by Wynn et al. (2018).
Audiovisual stimuli were created in a sound-attenuated
booth with an industry standard microphone (Shure SM58)
and video camera (Canon EOS 70D).1 The speaker was
positioned against a neutral backdrop with the camera positioned to capture a view of her head and shoulders. Recordings were captured digitally on a memory card at 48 kHz
(16-bit sampling rate) and stored as individual recording
files.
In each recording, a 22-year-old female speaker of
American English holds a picture from a popular children’s
book near her face. She introduces the picture, requests
that participants describe what they see, and provides examples of what participants could talk about for each picture
(see the Appendix for a sample transcript). Each recording
is approximately 20–25 s in length. Recordings were digitally manipulated to create a slow version (80% of the original rate) and a fast version (120% of the original rate) of
each video clip.2 In total, 32 total recordings were produced
as experimental stimuli, with 16 clips containing fast speech
rate and 16 clips containing slow speech rate. The trials were
embedded in a web-based application, hosted on a secure
university server.

1

The decision to use audiovisual rather than audio-only stimuli was to
increase the naturalness of the interaction task and an effort the keep
children engaged during the entire duration of the task.
2
In order to provide a natural appearance, manipulations to video
clips were kept as minimal as possible while still providing sufficient
variability in the speech rate of the speaker. Prior to the experiment,
all research team members viewed the video clips and concluded they
still retained a natural appearance. However, we acknowledge that
digital manipulations performed over the entire utterance may not
precisely replicate natural changes in speech rate.
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Procedure
The experiment was conducted in a quiet room. Participants were told that they would be participating in a study
examining speech patterns of children. However, no other
explanation about the purpose of the study was given at
that time. After obtaining informed consent, participants
were seated in front of a computer screen in order to view
and respond to the audiovisual stimuli. The researcher
explained that the participant would be watching a series
of short video clips showing a person talking about some
pictures and that immediately following each clip, the picture
described in the video would appear on the screen. The
participants were instructed to watch each video and then
describe the picture shown in the clip. Participants were informed that they should continue talking for 15 s during
the response period. A visual timer was displayed on screen
to indicate the end of each trial and to encourage participants to speak for the entire duration of the response period.
Each participant’s speech samples were audio-recorded
using a headset with an attached microphone (Astro A50
Wireless System).
The procedure began with two practice trials, using
clips with the women’s normal speaking rate. Researchers
coached the participants as necessary during the trial
tasks until they demonstrated sufficient understanding
of the task. Participants then continued with the experimental trials by viewing each stimuli clip and providing
a verbal response. In total, participants completed 32 experimental trials. Trials were divided into two experimental sets containing 16 trials each (i.e., eight trials of
both the fast and slow conditions). Between experimental
sets, participants completed additional language and cognitive testing. Although all participants viewed the video
clips in the same order, the speed of the recordings were
presented in a random order. Thus, the presentation of
individual fast versus slow stimuli videos was different for
each participant. Total time to complete each experimental
set was approximately 20 min. All 48 participants completed the task in its entirety. Additionally, all participants
followed directions, and no participant required additional
instructions or prompting to refocus during any portion
of the experiment.

Data Analysis
The total data set for the entrainment task consisted
of 1,536 audio response recordings—768 response recordings for the slow condition and 768 response recordings for
the fast condition. A trained research assistant used acoustic
analysis software, Praat (Boersma & Weenink, 2018), to
calculate speech rate (syllables per second) for each response
recording. The research assistants orthographically transcribed each response recording and counted the number
of syllables for each production. They then measured the
entire duration of the response recording, beginning with
the moment the child began articulating their response and
ending when articulation of the child’s response (within
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the 15-s time frame) ceased.3 Speech rate for each response
recording for each participant was then calculated by dividing
the total number of syllables by the duration measure. As
per data analysis procedures of Wynn et al. (2018), involuntary or nonspeech sounds (e.g., hiccups, laughing, coughing)
were not included as syllables in the speech rate calculation, and the length of the nonspeech sound was removed
from the duration measure. As the purpose of this task was
to identify speech rate production and not analyze the
content of participants’ output, all other verbal outputs, including whole word repetitions, part word repetitions, and
filler words (e.g., uh, um), were included as syllables in the
speech rate calculation. Approximately 25% of the total
entrainment task data (13 participants’ data sets) was randomly selected by a computer-generated random number
list and re-analyzed by a different research assistant to obtain
interrater reliability for speech rate calculations. Comparison indicated high agreement between the two judges, with
a Pearson correlation r score of .97.

Results
Average speech rate in syllables per second in response
to slow and fast stimuli conditions was recorded for each
participant. Linear mixed models were conducted using the
lme4 package in the R statistical environment (lme4 package
Version 1.1-19 and R Version 3.5.2; Bates, Machler, Bolker,
& Walker, 2015; R Core Team, 2018). This type of analysis
was used to investigate the effects of condition and age on
average speech rate, while controlling for the lack of independence in the data due to the repeated measures. For the
models, the random effects structure included a random
intercept by participant. The fixed effects included the withinparticipant factor of condition (i.e., slow stimuli vs. fast
stimuli) and the between-participant factor of age. In order
to account for potential confounding factors, two additional
variables were included within the models. First, experimental set (i.e., first or second set of experimental trials) was
included as a fixed effect in order to account for a possible
decline in entrainment over time due to fatigue or task
disengagement. Second, gender was included as fixed effects
to account for potential variability between male and female
participants. Thus, the specific formula for the first model
(Model 1) was: lmer(rate ~ condition * age + condition *
set + condition * gender + (1|participant)). Because there
were no significant interactions within this model (see below),
interaction terms were removed in order to assess main
effects. Thus, the specific formula for the second model
(Model 2) was lmer(rate ~ condition + age + set + gender
+ (1| participant)). Therefore, results for interaction effects
are reported from Model 1 and results for main effects are
reported from Model 2.
3

Because our analysis focused on speech rate rather than articulation
rate, pauses during responses were not removed from the duration
measure. However, it is important to note that responses were generally
free from long internal pauses, and no obvious variability in utteranceinternal pauses across age groups was noted.

Analysis of the results revealed a significant main
effect of age (b = .155, p < .001), but no significant main
effect of condition (b = .043, p < .068). Additionally, there
was no significant interaction between condition and age
(see Table 1). Thus, children’s speech rate increased with
age; however, regardless of age, children did not modulate
their speech rate depending on the speech rate of the virtual
interlocutor. There was also a significant main effect for experimental set (b = .197, p < .001), indicating that children
spoke more quickly in response to the second set of video
clips than in response to the first set of video clips. There
was, however, no interaction between condition and experimental set. Additionally, there were no significant main
effects for gender (b = .055, p < .673) and no interaction between gender and condition.

Discussion
This study examined whether children aligned their
speech rate to the speech rate of a virtual interlocutor in a
quasiconversational experimental paradigm. Our results
indicated a main effect for age—older children employed
faster speech rates than younger children. This finding is in
line with previous research showing an increase in children’s
speech rate with age (Haselager, Slis, & Rietveld, 1991; Nip
& Green, 2013). Results also indicate a main effect for
set—children spoke faster in the second set than in the first
set of trials. It is likely that the slight increase (i.e., an
average increase of .2 syllables per second) from the first to
the second set of experimental trials was a result of greater
familiarity with the task. Our primary analysis regarding
speech rate entrainment revealed nonsignificant results.
That is, there were no differences in participant’s speech
rate in fast and slow conditions, suggesting that children,
regardless of age, did not entrain their speech. Given the relatively large sample size, it is unlikely that the insignificant
findings can be explained by lack of data. Rather, we deduce two possible interpretations. First, it is possible that by
the age of 14 years, children have not yet developed the ability to entrain to the speech rates of others. Second, the current paradigm may not be sufficiently sensitive to capture
conversational entrainment in children. We conjecture that
these two interpretations are not mutually exclusive; rather,
the explanation of the current findings likely hinges on a
combination of both.
Table 1. Results of the fixed effects for Model 1.
Term
Intercept
Condition
Age
Set
Gender
Condition × Age
Condition × Set
Condition × Gender

Estimate

SE

t value

p value

1.344
0.046
0.153
0.186
0.041
0.003
0.020
0.031

0.249
0.094
0.025
0.034
0.136
0.009
0.049
0.050

5.402
0.485
6.088
5.421
0.301
0.366
0.421
0.617

< .001
.628
< .001
< .001
.765
.714
.674
.538
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Although little is known about the developmental
trajectory of conversational entrainment, it is unlikely that
the skill is acquired instantaneously. Rather, like other
aspects of speech and social development, entrainment development may be viewed as a multistep process, in which skills
emerge over time and, through continued practice, become
increasingly refined and solidified. When considered from
this vantage point, our findings do not necessarily indicate
that speech rate entrainment is completely absent in children’s
communicative interactions. Rather, the findings may
suggest that entrainment abilities are not sufficiently robust
to be successfully deployed in the current experimental
paradigm. Thus, further study of this phenomenon in children requires adjustments to the current paradigm. Systematically, investigating the effects of paradigm modification
will not only help identify a methodology sensitive to
emerging entrainment skills, but will provide opportunity
to learn about the stages of typical entrainment development and the fundamental milestones that proceed maturation of this skill. Continuing with a quasiconversational
paradigm allows for adequate experimental control while
offering a simulated conversation requisite for meaningful
findings. Entrainment requires an individual to perceive
the rhythmic cues of their communication partner and integrate them into their own speech (Phillips-Silver, Aktipis,
& Bryant, 2010; Todd, Lee, & O’Boyle, 2002). Therefore,
paradigm modifications that support these perception and
production behaviors will likely be advantageous. We offer
several ideas below.
First, in this study, stimuli clips were presented in a
randomized order so that fast and slow recordings were
interspersed with one another. Therefore, entrainment within
the paradigm required participants to make frequent adjustments to both their perceptions of the target speech rate
and the rate or their own spoken productions. Although
this type of presentation has been shown to induce speech
entrainment in adults (e.g., Borrie & Liss, 2014), the rapid
alteration between speech rate conditions may have been
too challenging for children. Because both rhythm perception and production skills are still maturing through late
childhood and early adolescence (Persellin, 1992; Upitis,
1987), this group may require longer exposure to the speech
of their conversation partner to learn the rhythmic patterns
and integrate them into their own speech. Consistent with
this speculation, Oviatt et al. (2004) found that children
modulated their speech rate to match that of a virtual interlocutor within long-duration dialogues. However, within
short-term dialogues, no adjustments in speech rate were
noted. Similarly, Hupp and Jungers (2009) found that, while
differences between the fast and slow speech rate conditions
were not detected in the first block of trials within their
study, differences were found in the second block, implicating entrainment as a function of time. Thus, adjusting the
current paradigm so that fast and slow conditions are presented in separate blocks may afford the support needed to
capture less refined entrainment skills.
Another important consideration regards the type of
stimuli presented. In an effort to maintain engagement
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within the current paradigm, children watched audiovisual
clips of the speaker rather than simply listening to audio
recordings. However, the use of visual stimuli may have
actually hindered the children’s ability to attend to the
acoustic information. In a recent study, Schweitzer, Walsh,
and Schweitzer (2017) found that adults aligned their pitch
accents with one another more in an audio-only than an
audiovisual condition. Similarly, Savino, Lapertosa, and
Refice (2018) found that, while entrainment varied by prosodic feature and by individual, overall entrainment occurred
more frequently in an auditory-only condition relative to
an audiovisual condition. One possible reason for these
findings is that, during multisensory tasks, attention is divided and individuals are forced to distribute cognitive resources to both modalities (Loose, Kaufmann, Auer, &
Lange, 2003; Vohn et al., 2007). Research has demonstrated that children are better able to maintain attention
in low-load visual environments (e.g., environments with
plain white walls) than in high-load visual environments
(e.g., environments with brightly colored pictures on walls;
Rodrigues & Pandeirada, 2018; Stern-Ellran, Zilcha-Mano,
Sebba, & Levit Binnun, 2016). Consequently, what is
moderately difficult but manageable for adults may actually be an extremely difficult task for younger interlocutors.
Thus, in the case of verbal entrainment, in which successful
entrainment relies heavily on auditory perception, visual
stimuli may have served as a critical distractor. It may be
beneficial, therefore, to first establish when entrainment
develops in children solely with auditory information, and
use those findings to examine when the more advanced skills
of audiovisual entrainment arise.
The length of the paradigm is also an important element to consider. In the current paradigm, children were
asked to engage in the entrainment task for 40 min (i.e.,
two sets of 16 pictures lasting approximately 20 min each).
Additionally, language and cognitive testing was performed
between the two sets of pictures, further lengthening the
time of the experiment. There is strong evidence that children are able to sustain their attention on a given task for
significantly less time than adults (Laurie-Rose, BennettMurphy, Curtindale, Granger, & Walker, 2005; Rebok et al.,
1997; Zhan et al., 2011). This may be particularly important
to consider in the realm of conversation as it is not until
late adolescence that individuals shift from activity-centered
activities to more conversation-based interactions (McNelles
& Connolly, 1999). Therefore, participating in conversational tasks for 40 min may have been too long for children,
leading to disengagement, and decreased attention. As such,
reducing task length may increase the likelihood that children will attend to the stimuli throughout the duration of
the study, consequently, providing more opportunity to
perceive and integrate the speech rhythm patterns of their
conversational partner. Our analysis did not reveal any
difference between entrainment within the first and second
set of pictures, suggesting that a loss of attention over time
does not exclusively account for the lack of significant
results within the current study. However, this does not
preclude the idea that attention or the lack thereof,

Journal of Speech, Language, and Hearing Research • Vol. 62 • 3706–3713 • October 2019

Downloaded from: https://pubs.asha.org Stephanie Borrie on 11/27/2019, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions

coupled with other factors, may influence findings to
some degree.
Several additional modifications may also increase
sensitivity of the entrainment paradigm. In the current
paradigm, individual conversational turns lasted 15–25 s.
Decreasing the turn length of both the exposure and response
productions affords more immediate feedback, which may
aid entrainment. This idea is supported by studies, which
found that children modified their speech rate when exposure
and response productions were limited to a few seconds
(Eaton & Ratner, 2013; Oviatt et al., 2004). Additionally,
varying individual characteristics of the virtual interlocutor
could also be efficacious. For example, as children show
many differences in interactions between peers and adults
and between same-sex peers and opposite-sex peers (Larson
& McKinley, 1998; Turkstra, 2001), changing the age and/
or gender of the stimuli may lead to differences in findings.
Furthermore, modifying the nature of the conversational
task may also be efficacious. For example, questions about
participants and their lives (e.g., What’s your favorite thing
to do when you are at home?; Hadley, 1998) may help
the child maintain focus throughout the duration of the
experiment. This may be particularly important for older
children, who may be disengaged in a simple picture description task. Additionally, once the developmental nature of
entrainment is established in well-controlled settings, studies
involving embodied interactions between in-person participants should ensue.
In sum, the overall aim of this article was to examine
conversational entrainment in children between 5 and 14 years
using a well-controlled experimental paradigm. Our results
indicated no entrainment among the age range employed
within in the study. Our findings, taken with previous research, may suggest that entrainment skills develop progressively throughout childhood, and that the current paradigm
was not sufficiently sensitive to capture emerging skills.
Therefore, we offer ideas regarding methodological shifts for
continued research in this area.
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Appendix
Example Transcript of Stimuli Recording
This is a picture from a book called The Berenstain Bears Go Green. I want you to describe this picture for me. You can tell
me about what the houses look like. You can tell me about what the weather is like outside, or you can tell me about what
the bears are doing or what they are wearing. Remember to keep talking until the timer runs out.
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