
JSLHR
Research Note
aRoxelyn and
and Disorders
bDepartment
in Developme

Corresponden

Editor-in-Chi
Editor: Stepha

Received Apr
Revision rece
Accepted July
https://doi.org

3982
Taking Language Samples Home:
Feasibility, Reliability, and Validity of Child
Language Samples Conducted Remotely

With Video Chat Versus In-Person

Brittany L. Manning,a Alexandra Harpole,a Emily M. Harriott,a

Kamila Postolowicz,a and Elizabeth S. Nortona,b
Purpose: There has been increased interest in using
telepractice for involving more diverse children in research
and clinical services, as well as when in-person assessment
is challenging, such as during COVID-19. Little is known,
however, about the feasibility, reliability, and validity of
language samples when conducted via telepractice.
Method: Child language samples from parent–child play
were recorded either in person in the laboratory or via video
chat at home, using parents’ preferred commercially available
software on their own device. Samples were transcribed and
analyzed using Systematic Analysis of Language Transcripts
software. Analyses compared measures between-subjects
for 46 dyads who completed video chat language samples
versus 16 who completed in-person samples; within-subjects
analyses were conducted for a subset of 13 dyads who
completed both types. Groups did not differ significantly on
child age, sex, or socioeconomic status.
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Results: The number of usable samples and percent of
utterances with intelligible audio signal did not differ
significantly for in-person versus video chat language
samples. Child speech and language characteristics
(including mean length of utterance, type–token ratio,
number of different words, grammatical errors/omissions,
and child speech intelligibility) did not differ significantly
between in-person and video chat methods. This was
the case for between-group analyses and within-child
comparisons. Furthermore, transcription reliability (conducted
on a subset of samples) was high and did not differ between
in-person and video chat methods.
Conclusions: This study demonstrates that child language
samples collected via video chat are largely comparable to
in-person samples in terms of key speech and language
measures. Best practices for maximizing data quality for
using video chat language samples are provided.
Language sampling is a common assessment tool
speech-language pathologists (SLPs) and researchers
use to evaluate children’s spontaneous, expressive

language (Costanza-Smith, 2010; Hux et al., 1993). Lan-
guage samples are often elicited from a child during play
or story retell, providing the advantage of a more natu-
ralistic and representative picture of the child’s language
use than most standardized assessments generate (Evans &
Craig, 1992). This spontaneous language can be transcribed
and analyzed for various linguistic elements including syn-
tax, morphology, fluency, semantics, and narrative skills.
Parent–child interaction can also be coded from such a
sample and analyzed for a variety of behaviors relevant
to language, such as parent responsiveness (e.g., Tamis-
LeMonda et al., 2001) or strategy use (Bullard et al., 2017).
Language sampling can also serve as a more neutral or less
culturally biased form of assessment for linguistically
diverse children (Newkirk-Turner et al., 2016; Oetting
& McDonald, 2002; Stockman, 1996) as it does not rely on
stimuli that may be culturally inappropriate or unfamiliar.

Language samples are typically conducted with an
examiner or a parent at a clinical site or a research labora-
tory; however, as the goal of language sampling is to elicit
naturalistic language, the setting itself may be a disadvan-
tage, as it may be unfamiliar to the child. Studies have indi-
cated that children’s language when at home differs in form,
content, and use as compared to other settings (Kramer
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et al., 1979; Larson et al., 2020). Language sampling, like
most language assessments, typically requires in-person
interaction, thus limiting the individuals who may benefit
from clinical assessments or be included in research (Ciccia
et al., 2011). Evidence-based guidelines exist for language
sample elicitation (Costanza-Smith, 2010; Guo & Eisenberg,
2015) and there are well-established procedures for analyz-
ing and reporting data from language samples (Finestack
et al., 2014); however, very little research has examined
whether language samples can be collected outside of tra-
ditional in-person interactions. This study aims to investi-
gate the feasibility, validity, and reliability of a procedure
for collecting language samples remotely from children
and parents in their homes, using commercially available
video chat software.

Limitations of Current Language Sampling
Procedures and Opportunities for Telepractice

Although limitations currently exist for collecting
language samples via remote methods, there is evidence that
this practice would be beneficial to both clinical practice
and research. In fact, the American Speech-Language-
Hearing Association (ASHA) supports telepractice as a way
to increase accessibility for rural and underserved commu-
nities (ASHA, 2011; Robertson, 2019). Lack of transpor-
tation or child care, economic hardship, and/or cultural
beliefs may limit the accessibility of speech-language services
for children in rural and urban areas (Ciccia et al., 2011;
Hall et al., 1991; Verdon et al., 2011), but a telepractice
approach can minimize some of these barriers (Hill &
Theodoros, 2002; Hodge et al., 2019). Given that the
majority of families in the United States have smartphones
or devices with Internet access at home (Ryan, 2017), pro-
viding services via video chat is highly feasible for many
families.

Researchers also face the challenge of including diverse
participant samples. This is important for many reasons,
including ensuring the generalizability of research find-
ings (Hammer, 2011). Families of rural, minority, or low
socioeconomic status backgrounds face limitations to engag-
ing in research similar to those of receiving services, and
further, may lack trust in researchers (George et al. 2014).
Given that language samples are one of the most common
tools used in research reported in ASHA journals (Finestack
et al., 2014), the capacity to collect reliable language sam-
ples via video chat could make participating in research
easier for many families and improve the quality and gen-
eralizability of research.

Research on Remote and Telepractice Speech-
Language Assessment

Telepractice is already in broad use. In 2016, 60.7%
of SLP members of ASHA’s Telepractice/Telehealth Special
Interest Group reported conducting speech-language as-
sessment via telepractice (ASHA, 2016); however, few stud-
ies have analyzed the reliability and validity of this type of
language assessment (Taylor et al., 2014). To our knowl-
edge, only one study has compared naturalistic language
assessment between in-person and telepractice contexts.
This study examined a story retell paradigm in 40 adults
following brain injury (Brennan et al., 2004). Participants
completed two conditions: an in-person condition where
they were in the same room with the clinician and a tele-
practice condition where the clinician was in a different
room within the same hospital. The authors found no sig-
nificant differences in their outcome measure, percent of
correctly identified story information, between in-person
and telepractice assessments, and there was a high correla-
tion (r = .93) between performance in the two conditions.

Very few studies have looked at the feasibility, validity,
or reliability of telepractice speech and language assessment
in children, and none to our knowledge have specifically
examined the validity of language sampling. One study
examined remote assessment and parent-implemented in-
tervention in three families who had a child with fragile
X syndrome. Researchers gave each family a laptop to
use and collected language samples and other measures
via Skype (Bullard et al., 2017). Because all their measures
were remote, they did not directly examine how the data
compared with in-person assessment. They did report that
no families found the technology limiting or a hindrance
to participating in the intervention, and suggested that fur-
ther research was needed to determine the reliability and
validity of language samples as a tool for assessing treat-
ment gains.

Several studies of speech sound/articulation abilities
and oromotor function in children ages 4–9 years have
been carried out and suggest that agreement between scor-
ing in-person and telepractice recordings of speech ranges
from fair to good (Eriks-Brophy et al., 2008; Waite et al.,
2006, 2012). For detailed assessment at the phoneme level,
very high-quality recordings may be needed, yet remote
data collection still holds promise for speech-language
assessment.

Studies assessing child language via telepractice have
mostly focused on adapting standardized screening and
assessment measures to remote administration. In one
study, the feasibility of telepractice speech, language, and
hearing screenings was examined in children up to age
6 years via video chat (Ciccia et al., 2011). Pass/fail rates
were not found to differ between in-person and video chat
screenings in this small sample (n = 10). In another method
comparison case study, seven children completed multiple
standardized language assessments; one SLP administered
and scored the assessments via telepractice, while another
SLP was in the room with the child and scored the assess-
ments as they were administered (Eriks-Brophy et al., 2008).
The interrater reliability was 98.4%–100% across assess-
ments, indicating that the telepractice scores were highly
similar to scores obtained in person. A similar study with
25 children examined the validity of administering and
scoring the Clinical Evaluation of Language Fundamentals–
Fourth Edition (CELF-4; Semel et al., 2003) via telepractice
(Waite et al., 2010). Participants were randomly assigned
Manning et al.: Video Chat Language Samples 3983



to a telepractice or in-person condition, with both SLPs
watching and scoring each session in real time. Raw scores
did not differ significantly between the conditions and there
was “very good” rater agreement (k > .90) for all scores.
The largest reported difference was between raw scores
for the concepts and following directions subtest in the tele-
practice (M = 21.28) and in-person condition (M = 21.52);
however, this was not significant (p = .08). Finally, an-
other study examined CELF-4 administration via teleprac-
tice in 23 school-age children (Sutherland et al. 2017). They
found a strong correlation (r = .96–1.0) between the tele-
practice and in-person clinician scores, and audio or video
quality was rated as poor in only one session. In all, these
studies suggest that remote language assessment is promising.

Current Study
Despite the potential of remote language assessments

to ease burden on participants, to our knowledge, no study
has examined the feasibility, validity, and reliability of
using video chat with families’ own devices and free com-
mercial software to conduct language sampling for children.
We hypothesized that overall, in-person and video chat
methods would yield similar metrics, despite differences in the
child’s environment, given the similarity of the parent–child
play context. We collected language samples with toddlers and
their parents, both in person in the laboratory and at home
via video chat and examined the following research questions:

1. Feasibility: Is data quality, as indicated by the num-
ber of usable samples and percent of utterances with
intelligible audio signal, similar for language samples
collected via video chat as compared with traditional
in-person methods?

2. Validity: Do widely used speech and language metrics
including mean length of utterance (MLU), number
of different words (NDW), type–token ratio (TTR),
number of language errors and omissions, and percent
of utterances with child speech intelligible differ be-
tween video chat and in-person samples?

3. Reliability: Does transcription reliability differ between
language samples obtained via video chat versus in-
person?
Method
Study Overview

The study was a mixed quasi-experimental and longi-
tudinal design. Procedures were approved by Northwestern
University’s institutional review board (IRB). Parents pro-
vided informed consent via video chat or in person. Families
received monetary compensation for their time.

Study Structure and Design
This study was part of a larger research study de-

signed to assess the effect of an app-based intervention
for parents on their child’s language and validate the use
3984 Journal of Speech, Language, and Hearing Research • Vol. 63 •
of language samples via remote and in-person methods.
Each toddler was enrolled in one of two study visit struc-
tures that dictated whether they completed in-person or
video chat language samples at each timepoint. Families
in the mixed visit structure visited the laboratory in person
twice (pre-intervention at Timepoint 1, then 6 weeks later
at Timepoint 3 postintervention) to complete a language
sample and standardized language assessments; they also
completed language samples via video chat at midpoint
in Week 3 (Timepoint 2) and at follow-up in Week 10
(Timepoint 4). The video chat structure group completed
language samples via video chat at Timepoints 1, 2, and 3
(i.e., pre, Week 3 midpoint, Week 6 posttest; no follow-up).
Families were given the option of enrolling in the mixed
or video chat visit structure until the planned sample size
of mixed visit families was enrolled; afterwards, all families
were enrolled in the video chat structure. This study design
allowed comparisons of the two groups pre-intervention
(as all mixed structure families had in-person samples at
Week 1), as well as within-subjects comparisons of the
mixed structure families who had two in-person and two
video chat language samples.

Participants
Families with toddlers were recruited via social media

and word of mouth. Parents completed an eligibility survey
with the following criteria: toddler aged 18 to 34 months,
gestation at least 37 weeks, no signs of hearing loss, no
other medical diagnoses that would impact language devel-
opment, learning American English as a first language,
and lives in the United States. Additional inclusion criteria
included access to a smartphone and Internet.

The planned sample size for this pilot study was
20 children in the mixed visit structure and approximately
60 children in the video chat structure. Data were initially
collected from 77 participants. One child was excluded
whose video was lost due to a technical error (at Time-
point 1, central to current analyses). We excluded 14 chil-
dren whose samples were transcribed but did not reach the
minimum level of 50 complete (not interrupted or aban-
doned) and intelligible utterances at all timepoints, as this
is considered a minimum for clinical and research sample
validity (Eisenberg, 2001; Heilmann et al., 2010). An SLP
then reviewed these transcripts and confirmed that chil-
dren were primarily in proto-word or babbling stages and
used few real words. Furthermore, three children from the
mixed visit structure group are included in between-group
but not within-group analyses, as one child’s Timepoint 4
video quality was unusable and two families were pilot
participants in the mixed-visit structure who completed
samples at Timepoints 1, 2, and 3 only.

Participants were diverse in terms of racial/ethnic
background. Parents reported their child’s race. The mixed
visit structure group included 6.3% American Indian or
Alaska Native; 25.0% Black/African American, 6.3% Native
Hawaiian/Pacific Islander, and 62.5% Caucasian; 18.8% were
Hispanic. The video chat group included 8.7% Asian,
3982–3990 • December 2020



8.7% Black/African American, 63.0% Caucasian, and 19.6%
more than one race; 6.5% were Hispanic.
Procedure
Parent Intervention

The pilot parent intervention is not a focus of the
current study but is described here given the multiple mea-
sures in the mixed visit group during intervention. Families
were told that they would be assigned to one of two app
versions, each of which sent reminders to the parent’s smart-
phone 5 times per day. The study app provided parents
with tips for rich quality and quantity of language interac-
tions, customized to the child’s age; the control app provided
only generic reminders about quantity (e.g., “Remember to
talk to Jaden!”). All families in the mixed visit structure
were assigned to the study app; families in the video chat
structure were pseudorandomized into the study or control
app, matching for demographics. Families were not told
whether their app was the study app or control app, but
at the end of intervention, all families were invited to use
or to continue using the study app if they wished.
Language Sample Procedures
Unstructured play with the parent was used as the

sampling context for both in-person and video chat language
samples; parents were told to play with their child the way
they normally would so that researchers could observe
the child’s language abilities. Examiners were instructed
to collect at least 15 min of parent–child interaction and
to collect 20 min or more if the child was not using much
language.

In-person language samples were conducted in a
sound-attenuated room in the laboratory equipped with
two Panasonic PTZ HD video cameras and a Shure omni-
directional table microphone, and recorded to a single file
using an Extron switcher. The toddler and parent sat at
a table with a farm play set, pretend ice cream set, and/
or blocks. The examiner sat in the corner of the room.

For video chat language samples, families used their
own device such as a smartphone, tablet, or computer.
They chose whether to use Skype, Google Hangouts, or
FaceTime, which were popular software platforms that
were IRB-approved for this study. (As this was a research
study, HIPAA compliance was not required.) Families
used their home Internet (ethernet or Wi-Fi) or cellular
connection; the type and strength of the network connec-
tion varied and was not limited or set as an exclusionary
criterion in order to mirror the real-world conditions of
different families. The researcher recorded the interaction
via screen capture in QuickTime Player software on a
MacBook laptop that was connected to Wi-Fi with band-
width of approximately 800–1,000 Mbps. In advance of
the video chat session, suggestions for toys to use during
the session were given to families and electronics were dis-
couraged; however, families chose what toys worked best
for them.
Language Sample Transcription,
Analysis, and Reliability

All language samples were transcribed using System-
atic Analysis of Language Transcripts (SALT) software
(Miller & Iglesias, 2015) by trained undergraduate research
assistants studying communication sciences and disorders
and/or neuroscience and graduate research assistants study-
ing clinical speech-language pathology. All research assis-
tants were supervised by a certified SLP. All transcribers
reached >80% accuracy on three consecutive practice sam-
ples before beginning transcriptions. Guidelines from the
SALT manual were followed for C-unit segmentation and
transcription conventions. A custom code was used for
utterances that were unintelligible due to poor audio includ-
ing background noise, noise from toys, noise from others
in the room, and so forth. Utterances with nonlinguistic
vocalizations (e.g., cries, grunts), proto-words, and/or bab-
bling were assigned a separate code and excluded from the
analyses.

To assess transcription reliability, approximately
25% of samples were double transcribed by a graduate
research assistant who did not collect the original sample.
Reliability was determined by dividing the number of
matching words, morphemes, and codes between the two
transcripts by the total words/morphemes/codes. Reliabil-
ity assessed codes for unintelligibility, errors, omissions,
custom codes, and fluency codes, which were not used for
the remainder of the analyses. Mean reliability was 88.59%,
with a range of 82%–98%. These reliability percentages
are in line with previously published studies of toddler lan-
guage samples (e.g., Hadley, 1998). If discrepancies were
identified, the two transcribers met to reach consensus for
the final transcript.

We first calculated the number of usable video chats,
those that did not have significantly poor audio that pre-
cluded them from transcription, across all timepoints and
participants (166 samples total). Then, the following vari-
ables were calculated using SALT for each transcript. Data
quality was indicated by percent of utterances with audio
signal intelligible, the percent of all utterances with no
words or segments of unintelligibility due to poor audio
quality, which was calculated using a custom code in
SALT. Child speech and language metrics calculated with
SALT were MLU in morphemes, NDW (number of dif-
ferent words used), TTR (number of different words/total
words), number of errors (utterance, word, and overgenera-
lization errors), and number of omissions (omitted words
and bound morphemes). These metrics were calculated by
the standard SALT procedure using a transcription cut of
50 complete and intelligible utterances; thus, all samples
had exactly 50 utterances analyzed. The metrics were chosen
for analysis because they are commonly used in clinical
practice (e.g., Pezold et al., 2020). Finally, we calculated
percent of utterances with child speech intelligible as the
percent of verbal utterances with usable audio that contained
no unintelligible words or segments due to child speech.
Consistent with our broader research goals, nonlinguistic
Manning et al.: Video Chat Language Samples 3985



vocalizations, proto-words, and babbling were also ex-
cluded from this calculation.

Statistical Analyses
Nonparametric statistics were used for all analyses

because dependent variables did not meet assumptions
of normality. Mann–Whitney U tests were conducted to
examine group differences between the in-person and video
chat language sample groups at Timepoint 1. Wilcoxon
signed-ranks tests were used to compare within-subjects
differences between language samples conducted in person
versus via video chat in the mixed visit structure group.
A mean score was calculated for both in-person language
samples (conducted at Timepoints 1 and 3) as well as for
video chat language samples (conducted at Timepoints 2
and 4). For all analyses, effect sizes are reported in units
of r (absolute values), r ¼ z

√n
. This can be interpreted in

the same units as Pearson’s r correlation coefficient, with
effect sizes of 0.1–0.3 considered small (Fritz et al., 2012).
Spearman correlations were used to assess continuous rela-
tions among measures.

Group differences were also examined for sex, age,
and socioeconomic status, indicated by income-to-needs ra-
tio. Income-to needs-ratio was calculated as reported family
annual income divided by the federal poverty criterion for a
household of that size (U.S. Census Bureau, 2018). Thus, a
family whose income was exactly at the federal poverty line
for their household size would have a value of 1.0.

Results
Descriptive information, statistics, and effect sizes

for comparisons of the in-person versus the video chat visit
samples at Timepoint 1 are given in Table 1. The groups
of participants in the two visit structures did not signifi-
cantly differ in terms of child sex (χ2 = 1.07 p = .30), child
age (p = .42), or family income-to-needs ratio (p = .23).

To assess feasibility and data quality, we first calcu-
lated the number of usable samples collected via video
chat. Of the 166 total video chat samples collected, only
Table 1. Descriptive statistics and statistical comparisons for in-person ve

Variable

In-person (n =16)

M (SD) Range

Age (months) 24.00 (4.02) 19–32
Income:Needs ratio 4.65 (4.10) 0.61–14.69
% utterances audio signal intelligible 99.07% (1.36%) 95.00%–100
% utterances child speech intelligible 86.31% (9.03%) 68.00%–100
Type–token ratio 0.48 (0.09) 0.34–0.62
Mean length of utterance 1.69 (0.58) 1.02–2.60
Number of different words 37.13 (11.90) 13–68
Errors 1.06 (1.34) 0–4
Omissions 3.63 (4.66) 0–18

Note. All z values are from Mann–Whitney U tests. Effect size measured in
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two video chat samples were unable to be transcribed due
to audio; thus, 98.8% of samples collected had sufficient
audio quality. The reasons for the two samples’ poor qual-
ity were that one family conducted their language sample
on their porch with significant background noise, and the
other family moved to an area with extremely poor Inter-
net connection. We next examined the percent of utter-
ances with audio signal intelligible among usable samples
for the two methods. Both groups had, on average, above
98% of utterances with usable audio and there was no
significant difference between groups. The lower limit of
the range was higher in the in-person group in both cases,
although the effect size of the mean difference was small
(r = .01). To determine whether technology differences as-
sociated with family socioeconomic status may influence
these results, we examined whether family income-to-needs
ratio related to percent audio signal intelligible; there was
no significant correlation between these two variables
(rs = −.08, p = .52).

Next, we examined the validity of child speech and
language metrics MLU, NDW, TTR language errors and
omissions, and utterances with intelligible child speech be-
tween the initial in-person and video chat groups. Results
revealed no significant difference between the groups on any
measures, with the smallest effect sizes for NDW (p = .90;
r = .02), MLU (p = .85; r = .02), number of errors (p = .87;
r = .02), and percent intelligible child speech (p = .72; r = .05).

We further compared data quality and validity of
speech and language measures within participants in the
mixed visit structure group who completed in-person and
video chat samples. Descriptive statistics and compari-
sons between variables of interest for these measures are
given in Table 2. As in the between-group comparison,
there were no significant differences between conditions
for any measures and all effect sizes were small. Here,
the largest effect size was for our data quality measure,
percent utterances with audio signal intelligible, which
was above 96% in both methods.

Next, because transcript analysis is typically the goal
of language sampling, we compared transcript reliability
in a subset of ~25% of samples selected randomly from
rsus video chat samples at Timepoint 1.

Video chat (n = 46)

z r pM (SD) Range

24.87 (4.24) 18–34 −0.81 .10 .42
5.66 (4.31) 0.69–19.59 −1.20 .15 .23

% 98.44% (3.29%) 81.75%–100% −0.07 .01 .95
% 84.91% (10.08%) 60.00%–100% −0.36 .05 .72

0.46 (0.09) 0.25–0.69 −1.05 .13 .30
1.75 (0.68) 1.02–3.58 −0.19 .02 .85

37.59 (12.63) 20–64 −0.13 .02 .90
1.11 (1.64) 0–7 −0.17 .02 .87
3.83 (3.95) 0–19 −0.62 .08 .54

units of r.
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Table 2. Descriptive statistics and comparisons within-subjects for the mixed visit structure group (n = 13): In-person (Timepoints 1 + 3) versus
video chat language samples (Timepoints 2 + 4).

Variable

In-person Video chat

z r pM (SD) Range M (SD) Range

% utterances audio signal intelligible 98.78% (1.15%) 96.14%–100% 96.63% (5.15%) 84.02%–100% −1.08 .21 .28
% utterances child speech intelligible 86.50% (7.65%) 71.00%–96.50% 84.00% (6.54%) 75.00%–99.00% −0.98 .19 .33
Type–token ratio 0.48 (0.07) 0.38–0.59 0.47 (0.11) 0.22–0.66 −0.25 .05 .81
Mean length of utterance 1.90 (0.62) 1.13–2.98 1.90 (0.63) 1.03–3.04 −0.46 .09 .65
Number of different words 40.23 (10.42) 24.00–59.50 41.65 (13.44) 11.50–63.50 −0.67 .13 .51
Errors 1.23 (1.25) 0–4.5 1.04 (1.33) 0–4.0 −0.94 .19 .35
Omissions 4.73 (4.35) 0–15.0 5.42 (5.28) 0–15.50 −0.99 .19 .33

Note. All z values are from Mann–Whitney U tests. Effect size measured in units of r.
across all timepoints (nine in-person and 29 video chat).
Mean reliability values were extremely similar across
contexts (in-person M = 88.89%, SD = 5.3%; video chat
M = 88.50%, SD = 4.3%) and there was no statistically
significant difference between conditions (r = .05; p = .76).
Finally, we confirmed that there were strong and signifi-
cant (p < .001) expected correlations between child age
and Timepoint 1 measures of MLU (rs = .75), NDW (rs =
.63), errors (rs = .54), and omissions (rs = .70).
Discussion
This study is the first to report on the feasibility, va-

lidity, or reliability of remote language sampling for child
language assessment. The importance of collecting high-
quality assessments from families who cannot easily be
assessed in person or do not feel comfortable in traditional
research environments has created a need for empirical
studies of remote child language assessment methods. Lan-
guage samples are particularly suited for assessing children
of diverse cultural and linguistic backgrounds (Oetting &
McDonald, 2002; Stockman, 1996). The need for vali-
dated telepractice measures has also been magnified by the
COVID-19 pandemic. Consistent with the limited previous
research on assessment via telepractice, pilot data here
from a diverse sample of toddlers indicated that there were
no significant or meaningful differences in child speech and
language measures or transcription reliability between video
chat and in-person language samples. This was true for both
analyses between two groups and within one group who
completed language samples in person in the laboratory and
via video chat.

In terms of data quality, just two of 166 samples
attempted, with our 62 participants using their own devices
and various types of Internet connections for video chat,
had poor audio quality that precluded transcription and
analysis. This rate of 1.2% unusable samples is similar to
or better than previous telepractice research (1/23 or 4.3% un-
usable sample rate in Sutherland et al., 2017). Of usable
samples, the percent of utterances with intelligible audio
signal was slightly higher during in-person samples; how-
ever, the mean of the video chat samples was above 96% in
both between- and within-subject analyses. This suggests
that, although researchers should be mindful of collecting
a long enough sample to yield at least 50 intelligible and
complete utterances, there is not substantial data loss from
the video chat method in the vast majority of cases.

Child language measures were also highly comparable
between methods. Group mean MLU was identical for
the within-subjects comparison of two in-laboratory in-person
samples with two video chat samples each collected 3–4 weeks
later. For the between-subjects analysis, the video chat
group mean (1.75) was slightly higher than the mean of
the in-person group (1.69); small numerical differences
in MLU of 0.02–0.16 exist even when the exact same
language samples are transcribed/analyzed using differ-
ent software (Pezold et al., 2020). The transcription
reliability observed for both video chat and in-person lan-
guage samples in this study also aligns with existing studies
that focus on transcriptions of toddler language (Hadley,
1998).

Some limitations of this study should be considered.
First, data reported here include only a parent–child play
context with toddlers aged 18–34 months, which is on the
younger end of the ages language samples are typically
used. Older children may interact differently in a video chat
or this may vary by sampling context. Second, our video
chats were collected using families’ own devices (various
types of phones, tablets, and computers) and multiple
commercial platforms, so these differ from some telepractice
approaches that used high-quality clinic video systems
(Brennan et al., 2004) or that provided families with equip-
ment (e.g., Bullard et al., 2017). Third, the within-subject
analyses compared data that were collected during the
course of a low-intensity parent intervention; the lack of
difference between the in-person samples at Timepoints
1 and 3 (pre- and postintervention) versus video chat sam-
ples at Timepoints 2 and 4 (midintervention and follow-up)
suggests that this did not strongly influence our results.
We encourage future studies to examine within-participant
differences between video chat and in-person language
samples outside of the context of an intervention study
to examine this question in more detail, and to use larger
samples with greater diversity to understand potential
cultural differences. Our design also did not allow us to
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examine differences due to the home environment and the
video chat technology itself. In fact, previous studies have
shown that the home environment may actually elicit
more rich child language output (Kramer et al., 1979;
Larson et al., 2020). Future studies should compare in-person
and video chat recordings of parent–child interaction both
conducted in the home to differentiate the effects of the
recording method and testing environment. Finally, our
percent child speech intelligibility variable was calculated
somewhat differently than the traditional SALT variable.
We excluded utterances with unusable audio in order to
separately examine technological difficulties due to video
chat. We also separately coded utterances with babbling
in order to assess advancement in babbling as part of our
larger study aims. Researchers and clinicians should be
mindful that further validation of this measure is needed.
Importantly, previous studies have shown that speech
measures may be more difficult to assess using remote
methods than language measures (Eriks-Brophy et al., 2008;
Waite et al., 2006). A trend toward lower child speech in-
telligibility as calculated here was observed in the within-
subjects analysis. This may have been influenced by toy
selection; in the laboratory, children often played with a
farm toy that elicited simple nouns that were highly intelli-
gible, but toys at home like play-dough allowed fewer of
these opportunities. Future research should examine in-home
samples with standard toy sets to compare more closely with
previous research. Furthermore, analysis of children’s phono-
logical or articulation errors was not the focus of this study,
but this is an important area for future research.

Overall, our pilot data suggest feasibility of video
chat methods for evaluating children’s spontaneous language
production. Given the promise of telepractice for improv-
ing access to speech and language therapy and research
participation for underserved families and the necessity of
remote assessment during the COVID-19 pandemic, re-
searchers should continue to develop and validate remote
methods for assessing child speech and language.

Best Practices and Lessons Learned for Video
Chat Language Samples

Some of our team’s “lessons learned” and recom-
mendations for video chat language samples are provided
below. A full description of our video chat procedures can
be found at http://learnlab.northwestern.edu/resources.

Planning for the Session

• It is best to talk with the parent in advance of the ses-
sion to give them relevant information and set their
expectations. Answering all of the parent’s questions
before the session is ideal, so as not to delay the begin-
ning of the session or have the toddler get impatient.

• Let parents know that the session should take place
indoors in a quiet room with no other adults, chil-
dren, or pets present.
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• Discuss the types of toys that work well; toys that
make a lot of noise and electronics should be avoided
if possible.

• Arrange to send a “test message” via Skype or other
platforms that require a username in advance of the
session, to ensure that the correct person is contacted
and to try to avoid technical problems at the begin-
ning of the session.

Addressing Parent Concerns

• If a parent has concerns about their child having screen
time, reassure them that the child will not be directly
interacting with the screen.

• If they are concerned that their child will not stay in one
place, encourage them to use a device that can be moved
around with the child, like a tablet or mobile phone.

Technology

• Ensure that your choice of video chat software is com-
pliant with relevant IRB and/or HIPAA regulations
(this may vary based on institution).

• Researchers can share directions for creating an ac-
count or downloading software or plugins for video
chat if the family does not already use one of the
IRB-approved software programs.

• Encourage families to use ethernet or Wi-Fi rather
than a cellular signal when possible. If the family has
concerns about quality of the cellular or Wi-Fi signal,
a test call can take place in advance. Let families
know that they may incur data charges on cellular
signals.

• If the parent is using a phone or tablet, placing it in
a horizontal rather than vertical orientation allows for
a wider field of view, so it is easier to see the child if
he/she moves. Sound quality is also often better when
the microphone is not up against a table/flat surface.
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