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ABSTRACT

Background: As no scales are currently
available to assess the social-emotional
reciprocity (SER) between children with
autism spectrum disorder (ASD) and
their parents, we aimed to develop a
questionnaire for this.

Methods: Both quantitative and
qualitative techniques were used for
contentvalidation. All stages of this

study used purposive sampling to choose
various groups of experts, mental health
professionals, and parents of children with
ASD to participate in the development,
judgment-quantifying, and pretest stages.
Data from 30 parents of children with ASD
were gathered for the field test.

Results: Thirty items were retained

after content validation. The

proportion of consensus regarding

the comprehensiveness of the entire
questionnaire was 1.00. The scale-level
content validity index (CVI) by averaging
calculation method and universal
agreement calculation method were 0.g5
and o.50, respectively. Following the

pretest, a total of 23 questions,on a
five-point scale, were retained.

Conclusion: Given the significance of

SER between children with ASD and their
parents, mental health practitioners should
use this questionnaire to understand it to
maximize the efficacy of any intervention.
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Key Messages: Understanding the SER of
children with ASD with their parents will
help design a more effective intervention
program using this questionnaire that has
sufficient content validity.

utism spectrum disorder (ASD)

causes persistent deficits in social

communication and social inter-
action and restricted, repetitive patterns
of behavior, interests, or activities.' Early
intervention improves the symptoms of
children with ASD and facilitates their
integration into society, and early identi-
fication is crucial to get them the needed
help.>* An enriching social milieu also

reduces the severity of the symptoms.
Along with early diagnosis, awareness
of family dynamics may aid in designing
a more effective therapeutic program.
As children spend most of their forma-
tive years at home, understanding their
social communication and social inter-
action with parents is critical. Alert and
careful parents will be able to take pre-
ventive measures or handle situations ef-
fectively. As a major dimension of social
communication and social interaction
in ASD,' understanding social-emotional
reciprocity (SER) will be beneficial for in-
tervention purposes. Additionally, know-
ing how children with ASD interact with
their parents will provide the interven-
tionist with a holistic perspective that
can help them design a more effective
intervention module. So, a valid, more
accessible, and easy-to-administer tool
that provides information on children’s
SER with their parents is required. To
our knowledge, no such independent
measure is available.
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Social interaction is an assessment
component built into the available
instruments like the INCLEN Diagnos-
tic Tool for Autism Spectrum Disorder
(INDT-ASD) and the Indian Scale for
Assessment of Autism (ISAA). But they
are available only to professionals.>*
Moreover, the cost involved in using
these scales, cross-cultural variances
in the assessment construct, language,
and test users’ qualifications and train-
ing also pose barriers to their usability.
To address these gaps, we developed a
questionnaire that would be accessible
to and easily administered by any mental
health professional, not just specialists.
This paper details the development and
content validation of a questionnaire on
the SER of children with ASD with their
parents.

Methods

The study was carried out with the
approval of the Institutional Ethics Com-
mittee (IEC No.: NISER/IEC/2018-08/
V2). The research was conducted between
December 2018 and February 2020. This

TABLE1.

study used both quantitative and qualita-
tive techniques. Data was collected from
two urban hospitals. Informed consent
was obtained from all the participants.
The participants (Table 1) included one
psychologist for peer review, a team of
three professionals for assessing domain
specification, nine experts for checking the
content validity of the questionnaire, an
expert for checking the structural aspects
of the questionnaire, five test users for
the pretest, five different test takers for
each stage of the pretest, and 30 parents
of children with ASD who had received
INCLEN-based ASD diagnosis by mental
health professionals and aged 3-10 years in
the field test. Children with any comorbid
conditions were excluded. The number of
test takers and test users was kept minimal
due to the limited availability of the target
population and the fact that a part of the
pretest was qualitative. For the field inves-
tigation, we aimed for a minimum sample
size of 30 participants.

The content validation of the question-
naire included the development stage
and the judgment-quantifying stage.

Sociodemographic Details of Study Participants.

Sex Agein Years of work
years experience
Mean and with ASD
Participants M F SD Field of expertise Place of work | (mean and SD)
Peer reviewer o o1 NA Psychologist Research 8
N=o1 institute
Domain- 1 2 29.38+ | Clinical Hospital 3.3+.58
specification .55 Psychologists
reviewers
N=3
Experts 5 5 46.60+ | Psychiatrist/Clinical | Hospital/ 17.22+7.22
N=g+1 g.01 Psychologist/ Educational
Psychologist/ and research
Researcher/Special | institute/
educator/Parent Special
school
Test users 3 2 29.65+ | Clinical Hospital 4.4£1.34
N=g 1.51 psychologist,
Psychologist,
Social worker,
Occupational
therapist
Test takers 2 3 41.44 = | Parents
(Pretest ) 2.49
N=5
Test takers 2 3 40.85+ | Parents
(Pretest 2) 1.65
N=5
Field-test 13 17 39.08 £
participants 3.14 Parents
N=30

Development Stage
This had four steps.
Concept Definition and Formulation

Besides restricted, repetitive patterns
of behavior, interests, or activities, ASD
is characterized by “persistent deficits
in social communication and social
interaction across multiple contexts, as
manifested by deficits in SER, nonverbal
communicative behaviors used for social
interaction, and developing, maintain-
ing, and understanding relationships,
currently or by history.™

Domain Identification

The SER dimension of Diagnostic and
Statistical Manual of Mental Disorders-5
(DSM-5)’s broad category of social com-
munication and social interaction served
as the theoretical basis for this study’s
objective.”” An unbiased team of three
professionals extensively reviewed the
draft of the domain specification.?

Item Generation

A total of 72 items of the questionnaire
(Table S1) were framed using four sources,
including the first author’s 2 years of
clinical expertise, a literature review on
the target behavior, and discussion with
subject-matter specialists and various
mental health professionals working on
ASD.7 The items in the initial pool were
generated based on the SER dimension
of the broad domain, social communica-
tion, and social interaction of DSM-5." A
conscious effort was made to avoid past
tense, double negatives, and ambiguous
or complex sentence structure. The cul-
tural context of the test takers was also
considered while generating the items.

Questionnaire Formation

Itencompassed all the processes required
to check the representativeness and rel-
evance of the elements. Items were
examined for consistency, accuracy, and
fitness for the SER dimension.

A five-point Likert scale format was
adopted. The response categories and
respective scores were (1) rarely, (2) some-
times , (3) frequently, (4) mostly, and (5)
always. Negatively keyed items were
reverse-scored. The scores on all the
items were added to get the total score.
A high total score would indicate better
SER in the child. This was followed
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by drafting the instructions for the
participants. Seventy-two items were for-
warded for peer review to a psychologist
who understood the concepts and identi-
fied repetitive items. The items retained
in this process were then forwarded to
experts for content validation.

Judgment-Quantifying
Stage

Itinvolved the assessment of the content
validity of the individual items (I-CVI)
and the complete questionnaire (S-CVI).
This process focused on at least three
features of the test items: (1) relevance of
item content to the domain; (2) balance of
coverage of the content domain; and (3)
technical quality of the items, response
formats, and scoring procedures." A
total of nine experts were selected to
reduce the likelihood of a chance agree-
ment. They were included based on their
expertise in the content area and/or
instrument development, having at least
five years of working experience with
children with ASD. They were contacted
after defining the construct and at least
one week before the commencement of
the content validation procedure.>s To
ensure the representation of the target
population, a special educator who was
also a parent of a child with ASD was
one of the experts. In addition to these
nine specialists, an expert in structural
aspects of questionnaire construction
exclusively examined the questionnaire
development procedure, item struc-
ture, format, level of measurement
(nominal, ordinal, interval, ratio scale),
and fitness to the research objective.
An information kit containing a cover
letter outlining the study’s purpose,
conceptual and operational definitions
of the construct, a brief description of
the questionnaire and its scoring, and a
description of the content validity form
was sent to all 10 experts.”? The instruc-
tion kit also consisted of a specimen
copy of the developed questionnaire,
the content validity assessment form
(response form), and a brief demo-
graphic questionnaire. Only nine experts
were instructed to emphasize the items’
clarity, specificity, and grammatical
structure; add or delete items; and make
any additional suggestions. Congruency,
readability, accuracy, language, and rep-
resentativeness were all prioritized.

First Judgment Stage

While measuring the content validity,
in the first judgment stage, we used
the approach of Lawshe.'s To prevent
pushing them to indicate a specific
tendency, the nine experts assessed
the content validity ratio (CVR) on a
three-point scale: (1) not essential, (2)
useful but not essential, and (3) essential.
The CVR formula presented by Lawshe
is .- N2, Here, n, is the number of
N/2

panellists who indicated “essential,”
and N represents the total number of

panellists. Items with a CVR <0.78 were
eliminated, and some were modified based
on expert advice.

Second Judgment Stage

In this stage, the content validity index
(CVI) was calculated using Lynn’s tech-
nique.’>'® The same experts were asked
to revise the content validity of those
items retained in the first judgment
stage.® For reassessment, time intervals
of 10-14 days were chosen.” Following
Lynn’s*® suggestion, a four-point scale
was used to assess the relevance, that is,
(1) not relevant; (2) unable to assess rele-
vance without item revision, or the item
needs such revision that it would no
longer be relevant; (3) relevant but needs
minor alteration; and (4) very relevant
and succinct. Clarity was also evaluated
on a four-point scale. I-CVI was obtained
by dividing the number of experts rating
the item as 3 or 4 by the total number
of experts.>*¢ Items having an I-CVI of
>0.78 were preserved. Calculating the
average CVI across the items (summing
the I-CVIs and dividing them by the
number of items) did not yield the desired
level of content validity. Hence, aver-
age-CVI was determined using a different
approach, that is, calculating the average
proportion of agreement across experts
by dividing the total number of items
to which an expert agreed with the total
number of items. This helped determine if
the same experts would be considered for
the third round of judgment.’s

Third Judgment Stage

Here, the same experts were requested
to revise the content validity on a four-
point scale. Time intervals of 10-14 days
were employed to reassess the items’
relevance and clarity.” Items with a CVI
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<0.78 were deleted. Only the experts’
ratings on the relevance of items were
considered to estimate the CVI of the
questionnaire (S-CVI), p.. (probability of
chance agreement), modified kappa (K),
the total number of agreements for the
comprehensiveness of the questionnaire,
and the proportion of consensus for the
comprehensiveness of the question-
naire.s® Both the Ave-CVI, that is, “CVI
of the entire questionnaire, averaging
calculation method,” and the UA-CVI,
that is, “CVI of the entire question-
naire, universal agreement calculation
method,” were used to calculate S-CVI.»
The r_ and K values were calculated as
per the table given by Polit et al.® p_
was calculated as p_* = [n!/(rl(n — r)})]o.5",
the formula for calculating Kappa was
K=(ICVI-py/1-py)-

Pretest

The revised measure was pretested for
other psychometric properties and to
determine the ease of administration.
The sample comprised various test users
and test takers, as described before,' who
visited two urban hospitals for consulta-
tion.” The two hospitals are located in
the state capital and its neighboring city.
Due to thelocational advantage, patients
from all over the state visit these hospi-
tals for consultation and treatment. Test
users and test takers were requested to
record their comments regarding the
questionnaire and its administration
procedure.

Stage |

This had five test users (mental health
professionals in different hospitals),
five test takers (parents of children with
ASD), and 10 experts (same as on the
content validity method). The test users
conducted cognitive interviews using
emergent probes, which were flexible,
unscripted, and reactive.> They used the
behavior coding process to identify par-
adigmatic, problematic, and inadequate
items.> The cultural sensitivity of the
items; the test user’s behavior; the test
environment; fairness, language, and
length of the questionnaire; guessing,
integrity, and physical and mental status
of the test takers; overall impressions; and
preferences were all taken into account.?
Test users and takers were requested to
suggest any changes to the items without
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hesitation. After that, a discussion was
held with the experts, and items were
modified based on feedback from test
users, test takers, and experts.>

Stage ll

The second pretest stage had a different
group of five test takers. The questionnaire
was pretested once again. As all the items
were paradigmatic at this stage, the
parents were asked to rate the impor-
tance of the items on a five-point scale
from (1) “not important” to (5) “extremely
important.” The impact score was used
to verify the face validity of all items.>+2
It was calculated using the proportion
of test takers who rated it as important
and the mean importance score given
to the item. Items with an impact score
>1.5 were retained. The same cognitive
debriefing method as in the first pretest
was repeated. The test takers’ feedback
was used to modify the questionnaire
appropriately. The trials helped us to
understand the challenges that might
arise while using the questionnaire.

Field Test

At this stage, 30 parents of first-time
diagnosed children with ASD, who
understood English, were requested to
participate. If any child with ASD had
major physical health issues, then his/
her parent was excluded. The responses
were used for item analysis. For this,
Cronbach alpha was assessed, as the
total number of response anchors in the
present questionnaire was five.® Item
analysis was used for item reduction.

Results

Peer Review and Content
Validation

Four items (items 12, 28, 35, and 37) found
redundant were eliminated through the
peer review process (Table Si1). In the
next two steps (CVRand CVI calculation),
we used experts’ item ratings to decide
about item inclusion/revision/exclusion.
Table Sz reveals the CVR of the items as
calculated in the first round. Thirty-four
items with CVR <0.78 were removed in
the first judgment stage. The remaining
34 of the 68 items had a CVR between
0.78 and 0.99, and a few were modified
following expert advice and resubmitted

for the CVI calculation. The findings of
the second stage of analysis (CVI) are
in Table S3. It shows that 33 items had
I-CVI values >0.78, and one item that
did not reach this threshold was deleted.
Revisions to the items were made as and
where suggested by the experts. The
revised version of 33 items was again
provided to the experts for the third stage
of content validity. Each expert’s percent-
age of agreement at this point was >0.80
(Table S4); hence, all the experts were
chosen for the next round of analysis.
As seen in Table Ss, in the final round of
content validity, all the items except for
three had an I-CVI of 0.889, or 1.00. The
three items with CVIs <0.78 were elim-
inated. The CVI of the questionnaire by
using the method of S-CVI/Ave, “summa-
tion of I-CVIs divided by the number of
items,”s (28.35/30) was 0.95, and by using
the method of S-CVI/UA, “the proportion
of items on an instrument that achieved
a rating of 3 or 4 by all the content
experts,” (15/30) was 0.50.5 The UA-CVI
of 0.50 and the Ave-CVI of 0.95 indicate
excellent content validity.#> The items
with I-CVI values of 1.00 and 0.889 had
p.values of 0.002 and 0.018 and K values
of 1.00 and 0.887, respectively. All items
had K values >0.74, which is considered
excellent. The agreement on the compre-
hensiveness of the entire questionnaire
was nine. The proportion of consensus
regarding the comprehensiveness of the
entire questionnaire was 1.00.% After
calculating p_and K, three items were
deleted from the questionnaire. They
were “Behaves appropriately with the
parent in family functions like birth-
day party,” “Comes to the parent when
becomes upset,” and “Shows happiness
with the parent.” Thirty items were thus
ready to be pretested.

Stage |

Thirty items retained after CVI were
administered by the target users
(Table S6). Behavior coding revealed that
12 of the 30 items needed revision. Items
were checked for ambiguities, directness
of instruction, complexity of sentences,
and understandability.

The following changes were made
based on the suggestions of the test
takers and test users and the consequent
discussion with subject experts. The total
number of items in the questionnaire

was specified in the introduction, and
the term “item” was replaced with “state-
ment” in the final questionnaire. Item
11 was deleted as it was similar to item
12. Item 2, “relates with the parent,” was
modified to “relates his/her experience
with the parent.” The phrase “day-to-day
problems” was changed to “day-to-day
concerns” in item 3. Items 4 and 19 were
merged and modified to “greets while
the parent leaves/returns home”. Item 4
was therefore removed. According to test
takers, item 7 was problematic because
picture sessions are done occasionally
only in families. Hence, it was eliminated.
In response to test takers’ suggestions,
several changes were made to the word
“play.” Item 8, “takes initiative to play
with the parent”, was rephrased to “takes
initiative to engage in some activities
with the parent.” The phrase “moves
away when the parent tries to play with
him/her” was changed to “avoids engag-
ing in parent-initiated activities” in item
10. Items 23 and 24 were removed as they
were similar to item 22. The format was
modified due to a scoring issue. To make
the items more user-friendly, response
anchors were written for each item with
the respective numbers enclosed in brack-
ets.

Stage Il

The same process was repeated in the
second stage. Additionally, the parents
rated each item on a five-point scale to
assess the questionnaire’s face validity.
Table S7 displays the test takers’ ratings,
which shows that the impact scores
for all the items, except two, were >1.5.
These two items were thus excluded
from further examination.

The final questionnaire was fine-tuned
based on the expert panel’s advice. The
phrase “through gesture” was removed
from item 14. In item 20, examples that
were in verb format were updated to
noun format (feelings of anger, sadness,
happiness, anxiety, etc.).

Overall, no difficulties were observed
with the test administrators’ behav-
ior, test environment, test fairness, test
takers’ guessing, or their physical or
mental conditions at any stage of the
pretest. There were no culturally sensi-
tive items. Several respondents declined
to take the pretest because of language
barriers. Test takers and users suggested
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translating it into regional languages to
benefit a larger target group, but due to
time constraints, this could not be done.
Although a few test takers stated that the
questionnaire was lengthy, the major-
ity stated that the items were highly
relevant. The experts, however, judged
the length of the questionnaire to be
adequate. Twenty-three items were
retained at this stage (Table S8). It took
around 20-25 min to administer the
questionnaire, and it captured the rele-
vant issues for which it was developed.

Field Test

All 30 participants had an education
level above the High School Certificate
Examination (HSCE). The education
level of five (16.66%) was between HSCE
and below graduation, and 25 (83.33%)
was above graduation. Ten (33.33%), 12
(40.00%), and eight (26.66%) were from
rural, urban, and semi-urban locations,
respectively. Ten (33.33%), 11 (36.66%),
and nine (30.00%) belonged to low,
middle, and high socioeconomic status,
respectively.

Item analysis was carried out on the
23 items of the newly developed Nayak
SER Questionnaire (NSERQ, available
as an online-only supplementary file).
Item 8 was reverse-scored. Cronbach’s
alpha revealed that the questionnaire
had acceptable reliability, o = 0.931. On
examining the item-total correlations,
retaining all the items appeared worth-
while. The Cronbach’s alpha increased
slightly by eliminating item 13, from
0.931 t0 0.932, and the corrected item—
total correlation of this item was 0.297.
The corrected item—total correlation
of the other items ranged from 0.436
to 0.871. Because this item’s corrected
item—total correlation score was quite
close to the accepted range of r = 0.30-
0.70, it was not considered an outlier
and was not eliminated. The mean of
item 23 was 1.867, and the mean of the
other items varied from 2.00 to 2.93.
Though the acceptable range for the
mean is >2 and <4, the researchers did
not consider it an outlier since its value
was very close to the accepted range.
We did not consider removing this item
also because the Cronbach’s alpha, if
this item deleted, was lowered from
0.931 to 0.926. The skewness of all the
items was <2, and the kurtosis was <7.

By keeping items 13 and 23, Cronbach’s
alpha indicated that the questionnaire
had acceptable reliability, a = 0.931,
which is considered excellent for the
clinical population. The total score
would be determined by summing up
all the responses to the questionnaire.
The higher the score, the better the SER
between the child and its parents.

Discussion

According to DSM-5,! there are two dis-
tinct domains of ASD. While the first
domain which is three-dimensional
pertains to social communication and
social interaction, the second involves
restricted and repetitive patterns of
behavior, interest, or activities. NSERQ,
however, assesses only one of the three
dimensions of social communication
and social interaction domain, and hence
it cannot be used for diagnostic and/or
severity assessment purposes. The scale
can only be used by mental health pro-
fessionals and researchers. The general
population is cautioned against using
the scale for self-diagnosis or other clin-
ical purposes. Though this scale cannot
be used as a stand-alone diagnostic tool,
it can be used with other assessments to
evaluate ASD, for research and therapeu-
tic purposes only. The questionnaire’s
administration takes only around 20-25
min. The content validity process aided
in determining the extent to which it
captures the targeted construct, its rel-
evant functions, and inferences that
can be drawn from the resultant data.”s
Content validity of the entire instrument
(S-CVI) can be assessed by measuring
both I-CVI and S-CVI using different
approaches (e.g., CVR, CVI, S-CVI/Ave,
S-CVI/UA). Because the scale-level CVI is
an average score that might be skewed by
outliers, the current research employed
both techniques.

In the first judgment stage, a three-
point scale was employed since a
four-point scale results in a forced deci-
sion because there is no option to be
unsure or neutral.’s Experts advised
that 34 items be modified at this level.
In the second stage, a four-point scale
was adopted since it does not provide
an ambiguous middle rating and also
provides enough precise information
to determine a valid CVI.* I-CVI was
checked for each item to determine
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which item should be retained. Though
15 items underwent significant changes,
those were not final at this stage. Another
technique of Ave-CVI was calculated to
determine if all of the experts should be
chosen for the next round.’s They were
all chosen for the next round since their
proportion of agreement was >0.80 and
supported that each item was crucial in
evaluating the SER.

Various research has indicated a range
of acceptable values for Ave-CVI ranging
from 0.80 to 0.90.”7 S-CVI/UA esti-
mated the overall content validity of the
NSERQ to be o.50. However, the S-CVI/
Ave was 0.95. Although the Universal
Agreement method considers only items
with an I-CVI of 1.00 and may be con-
sidered more comprehensive than the
Average approach, it may underestimate
the overall questionnaire’s content valid-
ity because the likelihood of achieving
100% agreement in all items decreases
as the number of experts increases.
The S-CVI/Ave approach, which is less
constricted, may overestimate content
validity since the numerator in the
average technique is always greater than
the Universal Agreement approach if all
I-CVI values are not equal to 1.00. As a
result, both the S-CVI/UA and S-CVI/
Ave were computed; the NSERQ’s overall
content validity maybe somewhere in
between.® The K result was interpreted
following the recommendation given by
Polit et al., specifically, “fair (K of 0.40-
0.59), good (K of 0.60-0.74), or excellent
(K> 0.74).” The proportion of consensus
for comprehensiveness for the overall
questionnaire was 1.00. Quantitative
methods significantly supported indi-
vidual items of the questionnaire, while
qualitative methods such as cognitive
interviews were employed to modify the
questionnaire further.

There is no clear recommendation
for the optimal number of revisions to
ensure that a measure is well developed.>
The final version of this questionnaire
underwent two rounds of modification
in the pretest stage. Such modifications
addressed awiderangeofissues,including
the ease of comprehending and following
instructions, challenges in taking the test,
difficulties in the test-taking situation,
and the ease of administration. Although
the items were generic, the purpose was
to specifically understand the SER of chil-
dren on the autism spectrum.
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A few limitations of this questionnaire
are the small sample size in the pretest,
its usability being restricted to those who
understand English, the absence of an
observation form, the likelihood of bias
due to experts’ subjective comments, and
not evaluating the confirmatory factor
analysis or construct validity due to time
constraints.

Conclusion

The researchers developed the ques-
tionnaire through a three-round
judgment-quantifying stage for content
validation and two stages of pretesting.
The I-CVI, S-CVI, P Kscores,and pretest
results indicate that the current ques-
tionnaire containing 23 items is brief,
clear, valid, and readily administrable for
assessing the SER between children with
ASD and their parents. This question-
naire demonstrated excellent content
validity of individual items ranging
from 0.89 to 1.00, and the entire ques-
tionnaire’s content validity was S-CVI/
UA = 0.50,S-CVI/Ave = 0.95. Assessment
with this questionnaire would reveal
SER dimensions that require greater
attention, allowing mental health pro-
fessionals to plan accordingly. This
questionnaire has the potential to be
utilized in both research and therapeu-
tic settings, thereby facilitating mental
health professionals to plan individual-
ized interventions for children with ASD.
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