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Abstract
Background and aims: Due to the COVID-19 pandemic, tele-health has gained popularity for both providing services

and delivering assessments to children with disabilities. In this manuscript, we discuss the process of collecting standar-

dized oral language, reading, and writing tele-assessment data with early elementary children with autism spectrum dis-

order (ASD) and offer preliminary findings related to child and parent engagement and technology issues.

Methods: The data presented are from pretest assessments during an efficacy study examining the electronic delivery of a

listening comprehension intervention for children with ASD. Pretest sessions included a battery of standardized language,

reading, and writing assessments, conducted over Zoom. The authors operationalized and developed a behavioral code-

book of three overarching behavioral categories (parent involvement, child disengagement, and technology issues).

Researchers coded videos offline to record frequencies of indicated behaviors across participants and assessment subtests.

Results: Involvement from parents accounted for the highest number of codes. Children showed some disengagement

during assessment sessions. Technology issues were minimal. Behavioral categories appeared overall limited but varied

across participants and assessments.

Conclusions: Parent involvement behaviors made up approximately two-thirds of the coded behaviors. Child disengage-

ment behaviors made up approximately one-fourth of the coded behaviors, and these behaviors occurred more frequently

across many different participants (with lower frequencies but greater coverage across children). Technology problems

specific to responding to assessment items were relatively uncommon.

Implications: Clear guidelines including assessment preparation, modification of directions, and guidelines for parents

who remain present are among the implications discussed. We also provide practical implications for continued successful

adapted tele-assessments for children with ASD.
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In recent years, tele-health has gained popularity as a reli-
able tool through which services and assessments for chil-
dren with disabilities can be delivered (Sutherland et al.,

2017, 2019; Waite et al., 2010). However, the popularity
of tele-health services grew dramatically in March of
2020 due to the COVID-19 pandemic, as many professions
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across education, health, and human services were forced to
make a quick transition to tele-health services to meet the
needs of their students and clients. Platforms for delivering
tele-health services include face-to-face live video chatting,
many with share-screen features enabling the practitioner to
present information from their screen to the client, and chat
box features for typing answers, if necessary. School pro-
fessionals and educational researchers were also required
to adapt assessments designed for in-person implementa-
tion for delivery over technology, something for which
practitioners are continuing to seek guidance (Krach
et al., 2020; Pearson Education, 2020).

From the outset of the pandemic, limited guidance
existed for adapting assessments to be appropriately deliv-
ered over virtual platforms (Wright, 2020); furthermore,
available guidance appeared conflicting (Krach et al.,
2020). The translation of assessment materials and proto-
cols designed for face-to-face administration to be used
for tele-assessment has been termed adapted tele-
assessment, and the use of adapted tele-assessment raises
the concern for testing errors due to using such assessments
in novel contexts that differ from how they were standar-
dized and developed (Krach et al., 2020; Pearson
Education, 2020).

In a national survey of families of children with autism
spectrum disorder (ASD) conducted at the start of the
COVID-19 pandemic (n= 3,502), parents and caregivers
indicated that by April 2020, many special education
(47%) or speech and language therapy (50%) services for
their children had been transferred to an online or remote
format (White, Law, et al., 2021). As the pandemic contin-
ued, many families of children with ASD made use of tele-
health services for the first time (White, Stoppelbein, et al.,
2021). However, a limited amount of this research on the
effectiveness of tele-assessment has included children
with ASD or other neurodevelopmental disabilities
(Sutherland et al., 2019). Research conducted during the
COVID-19 pandemic with families of children with ASD
reported positive feelings towards using tele-health ser-
vices, yet cite concerns about effectiveness due to chil-
dren’s social communication difficulties (White,
Stoppelbein, et al., 2021). Existing literature on the use of
norm-referenced, psychoeducational assessments via tele-
administration is limited (concerning either adapting
existing assessments or developing new assessments to
be used remotely during the COVID-19 pandemic).
Psychoeducational language assessments have received
little systematic attention, particularly with populations
of children at-risk for language difficulties, including chil-
dren with ASD, who often have sensory and/or social
communication difficulties that may impact response to
assessment (Ketterlin-Geller, 2008). Individuals with
ASD are also more affected by disruptions or changes in
schedule than their neurotypical peers, which may also
affect assessment responses (White et al., 2021).

Systematic inquiry is needed to understand the nuanced
challenges of adapting tests for different contexts and popu-
lations of learners (Pearson Education, 2020). This is espe-
cially important for assessments that are related to
schooling and special education. Many children with
ASD struggle with reading, particularly reading compre-
hension (McIntyre et al., 2017; Nation et al., 2006) and
writing (Zajic &Wilson, 2020); therefore, accurate and reli-
able tele-assessment of these constructs will be useful to
their assessors and service providers. Prior studies on the
delivery and assessment of reading and writing instruction
over technology platforms found either advantages or no
difference in response to technology delivered services
when compared to in-person services. Sutherland et al.
(2019) found no significant differences between scores of
norm-referenced language assessments in face-to-face com-
pared to tele-health conditions for a small group of children
with ASD (n= 13; ages= 9–12). Pennington et al. (2020)
noted no group-level differences in behavior between con-
ditions but noted large variation between individuals, also
common with face-to-face assessment of children with
ASD. Regina Molini-Avejonas et al. (2015) systematically
reviewed 103 articles focused on the delivery of speech and
hearing services over a technology platform, finding more
studies focused on hearing (32.1%) and speech (19.4%)
than on language (16.5%). Included studies focused
equally on assessment and intervention, with many
finding advantages to delivering services via a technology
platform. However, only three studies included participants
with ASD and all outcome measures focused on parent
feasibility and satisfaction (Baharav & Reiser, 2010;
Vismara et al., 2012, 2013).

Purpose
In this manuscript, we discuss the process of collecting
standardized academic task data (oral language, reading,
and writing assessments) via an adapted tele-assessment
context (Zoom) with early elementary children with ASD
during the COVID-19 pandemic. We were guided by the
following research questions: (1) What is the nature of
parent/caregiver involvement during adapted tele-
assessment sessions of children with ASD?; (2) Do children
with ASD disengage during adapted tele-assessment ses-
sions, and if so, how often?; (3) Do technology issues inter-
fere with assessment administration, and if so, how often?;
and (4) Is the frequency of parent/caregiver involvement,
child disengagement, and technology issues related to
child characteristics (i.e., level of autism symptomatology
and adaptive behavior skills)? In answering these research
questions, we discuss the successes and challenges of con-
ducting virtual assessments and provide practical implica-
tions to promote successful administration of adapted
tele-assessments for elementary children with ASD.
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Method
The data presented in this paper were part of an intervention
feasibility study examining the virtual delivery of a listen-
ing comprehension intervention (building vocabulary and
early reading strategies; Henry & Solari, 2020; Solari
et al., 2020) for children with ASD. All data presented in
this paper were collected prior to intervention during the
pretest assessment battery.

Institutional review board approval, recruitment,
and consent
Following approval from the university Institutional
Review Board, participants were recruited using a
university-based ASD research initiative’s system for indi-
viduals, families, and professionals affected by ASD. A flier
was advertised via the initiative’s Facebook page and news-
letters as well as other social media outlets (i.e., Twitter,
LinkedIn). To meet eligibility criteria, children must (1)
have been diagnosed with ASD, (2) have been currently
in 1st to 3rd grade, and (3) have adaptive behavior scores
at or above 70 according to the Vineland Adaptive
Behavior Scales, Third Edition (Vineland-3; Sparrow
et al., 2016). The Vineland-3 is a norm-referenced compre-
hensive measure used to assess adaptive functioning. The
adaptive behavior requirement was set in place to ensure
that children had the ability to participate and attend to
the standardized assessments. Prior to data collection,
parents completed the Vineland-3 Domain-Level Parent/
Caregiver Form and a simple demographic form to deter-
mine whether their child might be excluded based on
other criteria, including significant psychiatric, sensory, or

motor impairments or any major medical disorder that
could be associated with extended absences from school.
Parent consent and child assent were obtained from all par-
ticipants prior to beginning data collection.

Participant characteristics
The recruitment period for this study was one month.
Twenty-three caregivers expressed interest in the study
and asked for additional information. Seventeen children
(74%) were consented and assessed, and 14 (82% of
those assessed) were determined to be eligible. Three chil-
dren with ASD were excluded from the study due to adap-
tive behavior skills lower than 70. Another child was
excluded from the present study due to missing data on
some of the reading subtests. A total of 13 children with
ASD met criteria for the study and had full pretest data
available. The mean age of participating children was
7:11 (Range= 6:8–9:8). Two children were in 1st grade at
the start of the intervention, 7 were in 2nd grade, and 5
were in 3rd grade. All parents provided proof of an ASD
diagnosis via a letter from a pediatrician or a licensed
psychologist, or confirmation of school services received
under the classification of Autism. See Table 1 for partici-
pant information and pretest scores. The sample of children
included 11 males and 2 females. Though group-level
Vineland-3 Adaptive Behavior Composite (ABC) scores
were below average (M= 77.84, SD= 7.75), no children
had ABCs that were more than two standard deviations
below the mean (i.e., all ABCs > 70). Autism symptomatol-
ogy, as measured by the Social Responsiveness Scale,
Second Edition (SRS-2; Constantino & Gruber, 2012)
was generally in the moderate range (M= 74.15, SD=

Table 1. Sample descriptive statistics (n= 13).

Scores

Administration duration

(minutes)

Variable Mean (SD) Range Mean (SD) Range

Age (Years:Months) 7:11 (0:9) 6:8–9:8 – –

Vineland-3 Adaptive Behavior Composite Standard Score 77.84 (7.75) 70–92 – –

SRS-2 Parent Report T-Score 74.15 (7.51) 58–87 – –

EVT-3 Standard Score 92.62 (16.77) 69–128 13.50 (5.41) 4.81–27.79

CELF-5 Word Structure Scaled Score 8.33 (3.61) 3–19 8.17 (2.78) 3.73–12.53

CELF-5 Understanding Spoken Paragraphs Scaled Score 5.85 (2.68) 2–9 7.82 (2.71) 3.73–13.38

NEPSY-II Narrative Memory Scaled Score 3.62 (1.90) 1–7 6.15 (1.77) 3.99–10.13

CTOPP-2 Rapid Digit Naming Scaled Score 6.85 (1.79) 3–10 1.82 (0.68) 1.23–3.85

WJ IV Letter-Word Identification Standard Score 91.38 (17.47) 55–128 3.01 (1.47) 1.19–5.41

WJ IV Word Attack Standard Score 91.23 (19.70) 40–123 3.64 (2.04) 1.84–8.00

WJ IV Sentence Writing Fluency Standard Score 76.08 (16.32) 47–104 10.73 (3.56) 3.45–16.41

WJ IV Writing Samples Standard Score 80.15 (12.25) 57–97 9.22 (6.18) 4.06–21.93

Note. Narrative Memory= Free and Cued Recall Scaled Score; SRS-2= Social Responsiveness Scale, Second Edition; EVT-3= Expressive Vocabulary Test,

Third Edition; CELF-5=Clinical Evaluation of Language Fundamentals, Fifth Edition; NEPSY-II=A Developmental NEuroPSYchological Assessment,

Second Edition; CTOPP-2=Comprehensive Test of Phonological Processing, Second Edition; WJ IV=Woodcock-Johnson Tests of Achievement, Fourth

Edition; SD= standard deviation.
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7.51; Range= 58–87). The sample included 7 White, 2
Hispanic/Latinx, 1 Asian, 1 Black, and 2 bi- or multi-racial
participants. Four participants had a home language other
than or in addition to English; however, no students were
classified as Language Learners or provided with English
Second Language services at school, thus, assessments
were only conducted in English. In addition to ASD, par-
ticipating children had diagnoses of speech sound disorder
(n= 7), attention-deficit/hyperactivity disorder (n= 6),
anxiety (n= 1), and a specific learning disability (n= 1).
Eight children in the sample spent the majority of the day
(at least 80%) in the general education classroom.

Operationalizing and behavioral coding
test session behaviors
To characterize behaviors during adapted tele-assessment
sessions, the authors operationalized a behavioral codebook
focused on events that could occur during the adapted tele-
assessment sessions. All test sessions were recorded via
Zoom and coded offline using Behavioral Observation
Research Interactive Software (BORIS), an open-source
event logging software for video coding (Friard et al.,
2016). The third author trained two research assistants
(one undergraduate student and one master’s student)
through a series of weekly meetings to establish conceptual
understanding of the assessment sessions and the codebook.
Training occurred over a two-month period with weekly
discussions and minor modifications to the codebook. All
test session videos were coded by one research assistant
with a second research assistant coding all test sessions
from a randomly selected set of seven participants (54%).
Following independent coding, interrater reliability was
calculated using the Gwet agreement coefficient for first-
order chance correction (AC1; Gwet, 2014) via the kappaetc
module in StataSE 17 (Klein, 2018). Table 2 provides AC1

coefficients for behavioral categories and individual
behaviors.

The coding team took a multistep, systematic approach
to exhaustively code all test session videos. First, the
coding team collaboratively conducted a structural coding
pass that demarcated out all test session tasks, including
labeling sections by function (e.g., session explanation to
participants, presentation of assessment materials for
selected assessment subtests, transition between assessment
activities). For each assessment administration, the coding
team indicated sections for practice and training items as
well as administered test items using duration codes.
These task structure codes were checked across coders
before coding behaviors to ensure agreement among
coders for task structure. Second, the coding team con-
ducted multiple passes of the test session videos coding
for behaviors related to the individuals present during the
test session (i.e., the parent and/or other adult present

with the child, the child, and the assessor). All behaviors
were recorded as frequencies embedded within the task
structure duration codes to account for the occurrence of
behaviors within different sections of the assessment
administration as well as different assessments. In
general, behaviors could only be recorded once per assess-
ment item unless another behavior disrupted that behavior
either from the same individual (i.e., a parent offering cor-
rective feedback, then offering a reinforcer, and then offer-
ing corrective feedback again within the same item) or from
a different individual (i.e., a parent offering corrective feed-
back, the child disengaging from the task area, and the
parent offering further corrective feedback). If a parent pro-
vided the same type of behavior for two items without a
break in the middle (such as providing corrective feedback
to item A and then again to item B with no other behavior
occurring), then two separate instances of that behavior
would be recorded (one for item A and one for item B).

This manuscript focuses on three categories of beha-
viors: parent involvement, child disengagement, and tech-
nology issues. Each of these behavioral categories are
described as follows with examples of coded, category-
specific behaviors.

Parent involvement included behavioral instances of
when the parent helped or supported their child during the
test administration. This included corrective verbal assist-
ance/support beyond intended research member prompting
that helped guide their child to the intended answer while
answering a task item (e.g., “Remember what happened
in the story? And then what happened after that?”);
general/vague verbal assistance/support that does not
hint at the intended answer (e.g., “Let’s tell them your
answer so they can hear it”); corrective feedback to a
child’s incorrect answer (i.e., “Are you sure that’s your
answer? Is that the sound that the letter a makes?”);
general/vague verbal encouragement to the child about
their performance (e.g., “You’re doing great so far! Keep
going!”); physical assistance that impacts child perform-
ance (e.g., parent physically writes a word for a child or
helps the child spell a written word); physical assistance
to support task completion (e.g., parent physically shows
a piece of writing to the webcam because the child is
unable to do so); and verbal promise of a reinforcer that
might be delayed or immediate based on task engagement
(e.g., “Finish this task and you’ll get to draw!” and “We
can go to outside and play after you’re done with these
activities”).

Child disengagement included behavioral instances
when children lost focus during the test session or
removed themselves from the testing environment. This
included attention disengagement from the immediate task
where the child appeared to visually disengage from the
screen and the immediate task but physically remains in
the task area; physical disengagement from the task area
where the child physically left the immediate task area

4 Autism & Developmental Language Impairments
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(i.e., moving from the area captured by their Zoom video
either to another side of the room or to a different room
entirely); expression of frustration or fatigue with the
task, including verbal and physical indications of anger,
boredom, or lethargy; and behavioral or attention chal-
lenge during task instructions where the child appeared
unable to hear task instructions or particular items due to
behavior or attention dysregulation.

Technology issues included two instances where a
technology-related problem occurred with engaging in the
task. This included assessor-initiated request to repeat
answer where the research team member noticed a
technology-related error (audio, microphone, Internet lag,
etc.) and repeated either task instructions or a stimulus
item and child-initiated request to repeat question where
the child requested the research team member to repeat
the task instructions or a stimulus item due to a
technology-related error.

Assessment procedures
Each participant completed two assessment sessions:
Session A (oral and reading) and Session B (writing).
Each session lasted about an hour and a half (however,
the discussed writing assessments took approximately
30 min during Session B). Session B took place one to
two weeks after Session A. Four children required add-
itional time for Session A, thus an additional session was
scheduled. The first and second authors administered
Session A assessments, and the third author administered
Session B assessments. Authors include two postdoctoral
researchers and a junior faculty member, all with extensive
experience administering study assessments to school-age
children with ASD in face-to-face settings. Parents chose
the most appropriate location in their homes for the sessions
(e.g., kitchen table, office space). All assessments were
video recorded via Zoom so that the assessment could
later be double scored by another research team member.
Parents were permitted to be present during the testing
process but were instructed not to provide answers or
assist children in answering questions. During assessment
administration, eight (61.54%) of the children had a
parent or caregiver present for all or most of the two ses-
sions. The same children had a parent present during both
Session A and Session B. Individual assessments were dis-
continued or rescheduled if a child exhibited fatigue, three
times across Session A, or due to non-response from
parents, one instance across Session B, and reward
systems were incorporated to minimize participant discom-
fort (for three children).

Standardized measures
All participants were assessed with standardized oral lan-
guage, reading, and writing assessments using an adapted

tele-assessment approach via Zoom. All assessments are
clinical tools which have been standardized for face-to-face
administration. Figure 1 highlights overall and
participant-level performance across included assessment
subtests. Oral language assessments included Word
Structure and Understanding Spoken Paragraphs from the
Clinical Evaluation of Language Fundamentals, Fifth
Edition (CELF-5; Wiig et al., 2013); the Expressive
Vocabulary Test, Third Edition (EVT-3; Williams, 2018);
and the Narrative Memory subtest from the NEPSY-II
(Korkman et al., 2007). Reading assessments included
Rapid Digit Naming from the Comprehensive Test of
Phonological Processing, Second Edition (CTOPP-2;
Wagner et al., 2013) and Letter-Word Identification and
Word Attack from the Woodcock-Johnson Tests of
Achievement, Fourth Edition (WJ IV; Schrank et al.,
2014). Writing assessments included Sentence Writing
Fluency and Writing Samples (Form A) from the WJ IV.
See Supplemental Figure 1 for full assessment information,
including subtest descriptions, psychometric evidence,
adaptations made, and estimated administration times.

Subtests from the CELF-5 and EVT-3 were administered
via Q-Global, an online administration platform created by
Pearson Education, Inc. for electronic assessment delivery.
The remainder of the assessments were adapted for online
administration using emerging best practices and practical
considerations to mimic in-person administration guide-
lines using Microsoft PowerPoint (n= 5) or were not
adapted as they required no visual stimuli (n= 2). The
available validity evidence to date for other neuropsycho-
logical assessments does not suggest that validity would
be threatened by changing mode of administration, but
this evidence does not cover all types of assessments nor
all clinical conditions (Brearly et al., 2017; Sutherland
et al., 2017).

Oral language assessments
To administer the structural language assessments from the
EVT-3 and CELF-5 (Word Structure), an electronic stimu-
lus book was accessed by the assessor via Q-Global and
shared on a screen for the child during the assessment ses-
sions. The assessors scored child responses using a paper
copy of the score form during the session. For higher-order
language assessments including NEPSY-II Narrative
Memory and CELF-5 Understanding Spoken Paragraphs,
no adaptations were made, as these assessments are admi-
nistered orally with no visuals.

Reading assessments
Test items from the Letter-Word Identification and Word
Attack subtests from the WJ IV and the Rapid Digit
Naming subtest from the CTOPP-2 were administered via
Microsoft PowerPoint. Test items and accompanying
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images were transferred to PowerPoint slides, which were
then shared via Zoom during the testing sessions. For
items on the WJ IV that required a pointing response,
the assessor allowed the children to assume cursor
control, granting permission for the participant to use the
computer mouse. The assessors created a “practice item”
where the children could rehearse taking control of the
cursor and gesturing to their answer; this practice item
was incorporated into the slides. For children who were
unable to take control of the mouse, a form of the
PowerPoint slides was given where all possible responses
on a test item were surrounded by a colored border. For
example, if the response options included letters P, F, G,
and J, each letter would have a different colored border
surrounding it. Before answering the test item, children
were asked to name every color shown on that slide. All
children were able to name these colors, and this response
option was used by four students. Then, the assessor asked
the child to identify which color was around the correct
response. Children responded verbally to all other WJ
IV items that did not require pointing and all items from
the CTOPP-2 subtest. The assessor marked child
responses on paper forms.

Writing assessments
Both WJ IV writing subtests were transferred to Microsoft
PowerPoint slides and designed to visually emulate the
student response booklet. Participating children were
asked to either write on blank paper with a pen or pencil
or on a whiteboard with a marker and to physically hold
their responses up to their webcam when done for the asses-
sor to see their work. For sentence writing fluency, each
practice item was shown on individual Microsoft
PowerPoint presentation slides, and animations of black
rectangles were animated sequentially to highlight where
the child should focus their attention during the instructions
(i.e., the three words, the provided stimulus picture, and the
blank space for writing). Test items did not use the guiding
box animations and were presented one by one in full (i.e.,
the three words, the provided stimulus picture, and the
blank space for writing). The timer was paused in-between
test items for the duration that it took the child to visually
show their response to the webcam. Once the next item
was shown to the participant, the timer resumed. For
writing samples, as no practice items are provided, testing
began with the first item and proceeded sequentially until
the child hit their ceiling. Items were transferred into
Microsoft PowerPoint from the stimulus book and were
shown to children one at a time.

Results
Table 2 summarizes the behavior frequencies and percen-
tages (overall and within category) and behavior

representation across participants and assessment subtests.
Parent involvement behaviors made up approximately
two-thirds of the coded behaviors (68.37%, frequency
[F]= 456). The most frequent within-category behaviors
included general/vague verbal encouragement (25.00%,
F= 114), corrective verbal assistance/support (22.81%,
F= 104), general/vague verbal assistance/support
(21.71%, F= 99), corrective feedback (16.89%, F= 77),
and physical assistance to support task completion
(11.84%, F= 54). There were few instances of physical
assistance that impacts child performance (0.88%, F= 4)
and verbal promise of a reinforcer (0.88%, F= 4).
Across participant sessions, parent involvement appeared
to split into two smaller subsets of parents: (1) between
one and four parents per behavior who accounted for
most (≥75%) of the occurrences, and (2) remaining
parents who accounted for few if any of the occurrences
(<10%). Parent involvement behaviors generally occurred
across most assessment subtests but at variable rates, with
each behavior showing elevated frequencies on a small
number of subtests (though with the specific assessment
subtests varying by behavior; see Table 2).

Child disengagement behaviors made up approxi-
mately one-fourth of the coded behaviors (27.74%, F=
185). The most frequent within-category behaviors
were attention disengagement from the immediate task
(49.73%, F= 92) and expression of frustration or
fatigue (36.76%, F= 68). In contrast, there were fewer
instances of physical disengagement from the task area
(6.49%, F= 12) and behavioral or attention challenge
during task instructions (7.03%, F= 13). Across ses-
sions, child disengagement behaviors appeared to occur
more frequently across many different participants (as
indicated by relatively lower frequencies but greater
coverage across children). Some assessment subtests
were associated with consistently higher rates of disen-
gagement behaviors relative to other subtests, particu-
larly the EVT-3 (16%–38%) and the NEPSY-II
Narrative Memory subtest (9%–33%).

Technology issues behaviors occurred overall infre-
quently compared to the other categories (3.90%, F=
26). Within-category behaviors skewed towards assessor-
initiated request to repeat answer in comparison to child-
initiated request to repeat question (84.62%, F= 22 and
15.38%, F= 4, respectively). Across participants, technol-
ogy issues for the assessor occurred with a small number
of participants, with one participant showing elevated pro-
blems compared to the other two (86% compared to 5%
and 9%). Similarly, child-oriented technology issues
were isolated to two children, with more relative issues
for one child (75%). Across subtests, assessor-oriented
technology problems seemed to primarily occur during
the EVT-3 (50%). A similar trend was observed for the
child-oriented technology problems with the EVT-3
showing the highest number of instances (75%).
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Figure 1. Boxplots of (A) participant standard and T scores and (B) scaled scores for included study assessments.

Note. SRS-2= Social Responsiveness Scale, Second Edition; EVT-3= Expressive Vocabulary Test, Third Edition; WJ IV=
Woodcock-Johnson Tests of Achievement, Fourth Edition; CELF-5=Clinical Evaluation of Language Fundamentals, Fifth Edition;

NEPSY-II=A Developmental NEuroPSYchological Assessment, Second Edition; CTOPP-2=Comprehensive Test of Phonological

Processing, Second Edition. Vineland-3 scores are based off the Parent/Caregiver Domain-Level Form. SRS-2 scores are based off the

Total Score from the Parent School-Age Form. A horizontal line represents the median score. A cross represents the mean. In A, all

scores are standard scores except for SRS-2 (T score).
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Relationships between behaviors, autism
symptomatology, and adaptive behavior
skills
We examined relationships between behavior frequencies
(across all assessments) and standardized measures of
autism symptom severity and adaptive behavior skills
(Table 3). Given limited sample sizes, all correlation coeffi-
cients were calculated using Kendall’s Tau-b. We first
examined relationships for the reading and writing assess-
ment sessions separately before also examining relation-
ships for both sessions combined. For parent
involvement, the SRS-2 showed a positive, strong relation-
ship with corrective verbal assistance/support during
Session A and corrective feedback during Session B;
neither were statistically significant after combining the
sessions. For child disengagement, the SRS-2 showed a
negative, moderate relationship with behavioral or atten-
tion challenge during task instruction during Session A;
this remained significant for the combined session given
that behaviors were observed during Session B. The
Vineland-3 ABC showed a positive, strong relationship
with behavioral or attention challenge during task instruc-
tion and a positive, moderate relationship with physical
disengagement from the task area during Session
A. Combining the sessions provided no additional infor-
mation given that none of the aforementioned behaviors
occurred during Session B. For technology issues as
well as for the remaining correlation coefficients for
parent involvement and child disengagement, coefficients
varied from weak to moderate but were not statistically
significant.

Discussion
This study sought to examine the feasibility of conducting
tele-assessment oral language, reading, and writing assess-
ments with a small group of children diagnosed with ASD.
A primary goal of the current study was to examine to
what extent the presence of a parent during such assessments
may have impacted data collection in the tele-assessment
format. We first present information related parent involve-
ment, then child disengagement, followed by technology
issues. We also include limitations and implications for
future oral language, reading, andwriting assessments deliv-
ered over Zoom (or other platforms) to children with ASD.

Parent involvement
Parent involvement can be categorized into assistance and
encouragement that (1) does not lead the child to the
correct answer and (2) assistance that leads the child to
the correct response. Non-leading assistance included
encouraging comments, repetition of task instructions, or
physical assistance in holding up a whiteboard or paper to

the webcam. Overall, these types of non-leading behaviors
accounted for 59.07% of all parent involvement codes and
appeared more evenly were spread out across assessments
and parents (Table 2). This was not the case for leading
assistance behaviors, which were concentrated among two
individual caregivers. In many instances, the child would
first provide an incorrect response before the parent inter-
jected or began to provide physical assistance in the task
(when writing). One caregiver (an applied behavior
analyst therapist who worked with the child at home
several days a week) accounted for 14.29% (n= 2) of
these leading assistance codes, and another caregiver
accounted for 85.71% (n= 12). This second caregiver was
the mother of a 7-year-old girl who had low-average adap-
tive behavior skills and severe difficulty with social inter-
action (as measured by the Vineland-3 and SRS-2,
respectively). It is possible that these caregivers were
more involved with leading behaviors due to these chil-
dren’s struggles with social interactions and lower adaptive
behavior skills, as compared to the other children in the
sample. However, other participants who did score simi-
larly on these parent reports did not show high levels of
leading parent assistance, suggesting that these behaviors
were specific to these caregiver–child dyads. This suggests
that parental assistance behaviors do not depend solely on
the abilities of the child and may depend on the attitude
of the parent/caregiver and their relationship with their
child.

An interesting difference emerged when looking at cor-
rective assistance compared to corrective feedback in rela-
tion to the level of autism symptomatology during the
two assessment sessions. Findings highlight strong relation-
ships between autism symptomatology and corrective
verbal assistance (only during the reading and oral language
assessment sessions) as well as corrective feedback (only
during the writing assessment session), both of which
only held for specific assessment sessions (Table 3).
These noted differences may be due to differences in the
assessment demands as well as general behavior frequency,
given that two parents accounted for most of the behaviors
for both types of corrective behaviors. However, these
initial relationships raise important considerations that the
presence of parent behaviors may not only be related to
the level of autism symptomatology of the child being
assessed but also to the type of assessment being adminis-
tered (and when a parent might provide assistance or feed-
back to a child’s response).

Non-leading assistance is unlikely to impact the validity
of assessment scores (and was largely unrelated to child’s
level of autism symptomatology or adaptive behavior
skills; see Table 3), but leading assistance may be impactful
to the validity of the child’s assessment results. To protect
against this threat to validity, assessors marked items as
“incorrect” when the child first provided an incorrect
response but later changed their response due to assistance
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from a parent. However, caregiver-provided assistance or
feedback could potentially impact performance on the
current item, on later items of that assessment, and on
other administered assessments. In the current study, we
observed that two caregivers accounted for most of the cor-
rective assistance and feedback provided, suggesting this to
be more problematic for individual cases rather than entire
samples of children. Therefore, administrators of adapted
tele-assessments should be trained to recognize leading
behaviors exhibited by caregivers who are present during
the assessment and address them accordingly to avoid
potentially diminishing the validity of assessment results
(particularly for individual cases). We were not able to
measure the threat of early assistance and its potential
impact on later test items given: the use of standardized
assessments with different numbers of items administered
due to different basals and ceilings, the lack of guidelines
for altering scoring procedures for such guidance, and
the current study design focused more on understanding
the tele-assessment context as a whole. We recognize
that future studies incorporating tele-assessment practices
should focus on leading assistance behaviors and if
this type of support directly impacts performance on
assessments.

A final important takeaway is that not all assessment
sessions had a parent present. Out of the 13 included
participants, only 8 children (61.54%) had a parent or
other caregiver remain with them for most of the assess-
ment session durations. For children without a parent
or other caregiver present, they needed to navigate the
tele-assessment context themselves. This includes the
need to self-regulate their engagement during the
session. We were fortunate that no child refused to join
our assessment sessions or close Zoom unexpectedly.
As seen in Table 2, many parents joined solely to serve a
support role to help their child engage with the assessor
without influencing the task outcomes. Therefore, the pres-
ence of a parent or other caregiver does not immediately
disqualify the findings from tele-assessment. However, as
noted above, a small number of parents
provided consistent indirect support to their child in the
form of leading behaviors that might have influenced
child performance. Taken altogether, these observations
highlight the importance of not only noting if a parent or
other caregiver was present during a tele-assessment
session, but to what extent the parent interacted or
engaged with their child during the assessments. The pres-
ence of a parent providing only general support and encour-
agement may be interpreted as having a similar effect on
child performance as to having no parent involved whatso-
ever (as the parent fulfilled a role similar to that of an asses-
sor during in-person assessment administration), but both of
those contexts are quite different from a parent or caregiver
who is involved and engaging in ways that might influence
their child’s performance.

Child disengagement
Most of the identified disengagement behaviors (49.73%, or
92 instances overall) included instances where the child was
distracted or not paying attention to the task instructions but
remained in the task area. When children left the task area,
which did not happen often (only 6.49% of coded disen-
gagement behaviors, or 12 instances overall), the assessor
could call out to the child and quickly redirect them. One
child showed extreme resistance (50% of coded behaviors,
or six instances overall) and was difficult to persuade to
return to the computer area and complete the assessment
battery. To combat this, the assessor provided breaks to
minimize testing fatigue. While some children expressed
outright frustration with the length or difficulty of the
tasks (36.76% of coded disengagement behaviors, or 68
instances overall), assessors were usually able to redirect
these children with encouraging comments or assurances
that the task was almost complete.

Relationships between disengagement behavior frequen-
cies and levels of autism symptomatology and adaptive
behavior skills varied. Both disengaging visually from the
immediate task area as well as expressing frustration or
fatigue appeared overall unrelated to either autism symp-
tomatology or adaptive behavior skills. In contrast, physic-
ally disengaging appeared to be positively related to
adaptive behavior skills while demonstrating regulation
challenges appeared to be negatively related to autism
symptomatology and positively related to adaptive behavior
skills. Given the overall low frequency of these behaviors
(12 and 13 instances, respectively) across a small number
of children (two and three children accounted for most of
the behaviors, respectively) and the restricted ranges for
both measures of autism symptomatology and adaptive
behavior skills (Table 2), we interpret these findings with
caution. In general, given the low number of instances for
these behaviors, overall takeaways appear similar to those
offered for parent involvement behaviors: researchers and
educators should be mindful of individual differences in
children with autism, which might influence the ability to
make valid interpretations about assessment performance.

Technology issues
We included two codes related to technology issues: (1)
instances of the assessor asking the child to repeat an
answer due to a technology issue (i.e., lagging internet,
muting the computer volume, background noise, etc.) and
(2) instances of the child requesting directional clarification
(due to technology issues). The assessors rarely asked the
children to repeat their answer due to a technology issue
(only 23 instances across all codes, or 3.30%), and the
majority of the requests (86%) were within the assessment
sessions for one child with a weak internet connection (rela-
tive to other participants). Children rarely requested
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clarification due to technology issues (four instances across
all codes, or 0.60%), as a majority of the children appeared
to understand the assessor and did not ask for repeated
questions or directions. There also did not appear to be
any significant group-level relationships between the
number of technology issues and the level of autism symp-
tomatology or the adaptive behavior skills of the child. This
was expected given that the noted technology problems
might be more related to issues with the technology setup
rather than to a child’s behavior. Altogether, these results
are promising that technology problems specific to respond-
ing to assessment items seem to be relatively uncommon.

Limitations
Our study was not exhaustive to all the potential technology
challenges faced during the pandemic; as such, while this
small-scale effort proved feasible, studies involving larger
numbers of families may introduce new problems not
observed here. Additionally, the order of assessments was
not randomized, potentially impacting child performance.
Other limitations include disruptions (e.g., background
noise, lagging internet) that did not frequently occur
during our data collection but have the potential to make
it difficult for children to complete tasks or follow

directions. It is possible that assessment adaptations may
impact the validity of these results. However, for the subt-
ests in which Microsoft PowerPoint was used, the research
team designed the tele-assessment layout to mimic the
testing layout provided during face-to-face assessment.
Improvements that could improve the validity of online
administered assessments could include electronic testing
formats that can be accessed online and presented to the
test taker via a shared screen.

Additionally, the data regarding parental involvement is
concentrated around a subset of parents who provided the
leading and assistance type of behaviors. Of the eight
parents and caregivers who were present during the assess-
ment sessions, a majority of the codable behaviors that have
the potential to impact assessment scores (i.e., verbal help
to the child that hints at the answer) came from a small
number of caregivers. The two children involved in these
interactions had adaptive behavior scores on the lower
end of the range of this sample; however, several other chil-
dren in the sample had scores within a few points of these
two children, so it is likely that these behaviors are attribut-
able to the parent rather than the child. Future research
could attempt to establish information on parenting style,
which could possibly relate to involvement. Finally, this
sample was limited to children aged 6 to 9, and those

Table 3. Kendall’s Tau-b non-parametric correlation coefficients between parent involvement, child disengagement, and technology

issues and standardized measures of autism symptom severity and adaptive behavior skills across assessment sessions.

Assessment session

A—Reading and oral

language

Assessment

session B—

Writing

Assessment sessions

combined

SRS-2 ABC SRS-2 ABC SRS-2 ABC

Parent involvementa

Corrective verbal assistance/support 0.64* −0.36 0.33 0.12 0.55 −0.12
General/vague verbal assistance/support 0.39 0.08 0.11 0.42 0.40 0.11

Corrective feedback 0.35 −0.04 0.71* −0.20 0.38 −0.04
General/vague verbal encouragement 0.29 0.21 −0.04 0.57 0.12 0.43

Verbal promise of a reinforcer 0.22 −0.36 0.22 −0.36 0.22 −0.36
Physical assistance to support task completion –c –c 0.44 0.00 0.44 0.00

Physical assistance that impacts child performance –c –c 0.51 0.22 0.51 0.22

Child disengagementb

Attention disengagement from immediate task area 0.03 0.14 0.10 0.23 0.01 0.16

Physical disengagement from the task area −0.37 0.58* 0.17 0.00 −0.27 0.50*

Expression of frustration or fatigue 0.35 −0.04 0.23 0.18 0.35 0.06

Behavioral or attention challenge during task instructions −0.50* 0.70** –c –c −0.50* 0.70**

Technology issuesb –c –c

Assessor-initiated request to repeat answer −0.22 −0.08 –c –c −0.22 −0.08
Child-initiated request to repeat question −0.41 0.39 –c –c −0.41 0.39

Note. *p< .05, **p< .01. SRS-2=Total Score, Social Responsiveness Scale, 2nd Edition; ABC=Adaptive Behavior Composite, Vineland Adaptive Behavior

Scales, 3rd Edition.

an= 8. The same children had a parent or other adult present for most of the time during the reading and writing assessment sessions.

bn= 13. All participants were included in these analyses regardless of if a parent were present or not.

cNo correlation coefficient could be calculated because the behavior frequencies were zero across participants.
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who scored above 70 on measures of verbal IQ and adaptive
behavior, which likely impacts the generalizability of the
findings for children with ASD who have intellectual disabil-
ity (ID). It may be that children with ASD and ID are more
likely to disengage from testing sessions, and further research
should examine the reliability of reading and writing tele-
assessments for this population, as well as children who
are in the preschool or kindergarten age range.

Implications
This research supports the feasibility of adapted oral lan-
guage, reading, and writing tele-assessments for children
with ASD. Overall, the parents of participants in this
study did not provide many instances of leading assistance
that could potentially impact their child’s assessment
scores. Additionally, instances of children becoming disen-
gaged were not frequent, and when children did become
disengaged, the assessor was often able to redirect the
child, at times with a simple verbal reminder and at other
times with a timer for a planned break. Combined with
the low incidence of technology-related issues, these data
suggest that conducting online language, reading, and
writing assessments is practical for early elementary-aged
children with ASD who do not have ID. Further implemen-
tation may uncover additional issues and concerns not cap-
tured in the current study, but initial findings suggest that
potential areas of concern (e.g., parental interference
during testing) are infrequent and can be addressed easily
by a trained research team.

While the data presented in this manuscript seem to
support the use of tele-assessments for children with
ASD, more needs to be done to ensure the validity and reli-
ability of these assessments (Pearson Education, 2020;
Riverside Insights, 2020; Wright, 2020). While some
research supports levels of agreement between tele-
assessment and in-person assessment scores (e.g.,
Sutherland et al., 2019), the requirements for psychometric
equivalency set forth by the formal recommendations for
educational and psychological testing have not yet been
met (Krach et al., 2020). Different types of assessments
also have different demands for the child depending on the
test items; in turn, certain child characteristics and the
extent of parent involvement may differ solely based on
such demands. More research is needed that examines the
psychometrics of adapted tele-assessments for children
with ASD in all age ranges. This research should consider
testing environments that are managed by the student or care-
giver, not the facilitator, and supports the validity of results
from adapted tele-assessment for this population (Pearson
Education, 2020; Riverside Insights, 2020; Wright, 2020).

Moving forward, clear guidelines must be created for the
adapting administration of oral language, reading, and
writing assessments for tele-assessment delivery for chil-
dren with developmental disabilities such as ASD.

Guidelines should consider the variance of ASD sympto-
mology across test takers. Guidelines on adapted tele-
assessments should also include the tailoring of stimulus
images for electronic presentation, modification of direc-
tions that cannot be repeated or could be easily misinter-
preted, and alteration of questions that require pointing or
other physical manipulations. Guidelines for caregivers
who remain in the child’s vicinity during the assessment
should be created that include acceptable prompting or
redirection and reiterate the importance of providing only
behavior support. Furthermore, studies should describe
the potential impacts that parents and caregivers may
have on administered assessments and child outcomes.
Additional guidelines on responding to technology issues
during assessment sessions should also be explored.
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