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Early Intensive Behavioral Intervention (EIBI) is an effective treatment for children with autism. However, it is known that some
parents struggle to fully implement the program, and providers are not always able to identify the specifics of each family’s
individualized challenges.The purpose of this pilot studywas to begin the process of developing a new instrument, the EIBI Parental
Self-Efficacy (EPSE) Scale, to help providers better assess and assist parents in regard to EIBI implementation. The methodology
included four phases: scale construction, expert review, pretest administration, and a large sample pilot study (N = 192). The final
29-item EPSE Scale contained strong reliability properties (Cronbach’s alpha = .900). Factor analysis established five subscales:
Family Well-Being, Preparing for Successful Sessions, Team Participation, Not Giving Up, and Working with your Child. Following
this pilot study, future research is recommended to refine and validate the EPSE Scale as a useful clinical tool for EIBI providers.

1. Introduction

This pilot study was conducted as a first step toward develop-
ing a new instrument, the EIBI Parental Self-Efficacy (EPSE)
Scale. The purpose of the EPSE Scale is to assess parents of
children with autism who are actively receiving Early Inten-
sive Behavioral Intervention (EIBI), specifically in regard to
any challenges they might be experiencing related to the
demands of implementing an in-home EIBI program.

Research has repeatedly demonstrated that EIBI, a com-
prehensive treatment package based on the science of applied
behavior analysis (ABA), is currently the most effective
evidence-based treatment for young children with autism
[1–5]. Although EIBI is known to be highly effective, it is
also known that implementation can place heavy demands
on parents [6–8]. EIBI is mostly home-based and requires
thousands of one-to-one instructional hours with the child
for several years, along with ongoing intensive parental
involvement expectations. As such, EIBI implementation can
also require major lifestyle adjustments for the whole family
[8–10].

The ability of parents to be involved is key to the EIBI
treatment approach [11, 12]. However, requiring too much
fromparents can actually be detrimental toward overall inter-
vention effectiveness [13]. Providers need to be keenly aware
of each parent’s current capacity in order to determine an
appropriate balance of expectations. Therefore, the potential
value of the EPSE Scale is that it gives providers an objective
method to identify any underlying problems experienced by
parents, which may not be immediately obvious but could
inhibit treatment effectiveness if not properly addressed.

1.1. Clinic-Directed versus Community-Based EIBI. As EIBI
has evolved into a broad spectrum of intervention packages
for children with autism over the past few decades, several
publications have helped clarify its core elements [5, 8, 14,
15]. Early signifies that intervention should begin as soon as
possible, typically following diagnosis and preferably by the
age of 3. Intensive indicates that direct treatment hours should
range from about 20 to 40 per week for at least two years,
depending on the child’s age and other factors. Behavioral
means that all teaching methods are consistent with the sci-
ence of ABA and guided by an individualized, developmental,
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and comprehensive curriculum that addresses a wide range
of skills in all domains of functioning. Intervention refers
to the entire treatment package, which involves creating a
structured and predictable learning environment for the child
to respond appropriately and be reinforced. Each child’s treat-
ment program must be designed and directed by a certified
behavior analyst and deliveredmostly in a one-to-one context
by a team of trained paraprofessional behavioral therapists
(i.e., technicians) in the child’s natural environment.

Depending on available providers and funding sources,
families may receive either a robust clinic-directed model
with all services managed by an EIBI provider agency or a
community-based model in which parents are responsible
for significantly more program management duties [16, 17].
Although there are many variations of community-based
models, the general distinctions are that far fewer resources
are available and a significant portion of treatment man-
agement becomes the parents’ responsibility [13, 15]. Staff
typically receive less training and supervision, which requires
parents to take a more active supervisory role. At times,
parents must also recruit their own therapists from the
community, as provider agenciesmaynot always have enough
capacity to meet demand. Funding is generally much lower
than a clinic-directedmodel and supervisors have less time to
spend on each case due to higher caseloads, which can result
in diluted treatment with fewer research-based protocols.
Parents may need to guide their teams between consultation
visits from program supervisors, without necessarily know-
ing how to respond optimally to various challenges. It is
important to note that studies do show that community-
based EIBI is effective, but considerably less so than clinic-
directed programs [2, 15, 18–20].The benefit, however, is that
community-based models can reach far more children and
families in need. Therefore, as the need for EIBI grows, it
is critical that providers have better tools to deliver more
effective services in community-based models.

1.2. Demands on Parents. Implementing EIBI inevitably
requires families to manage a wide range of tasks and
challenges, especially within a community-based model. For
example, parents must establish a robust in-home therapy
environment in the context of their daily lives that involves
frequent visits from therapists.They typicallymust be present
for up to two sessions per day of about three hours each, in
addition to weekly or monthly meetings and training with
their therapy team [1, 15, 16, 21, 22]. Some programs require
parents to act as cotherapists themselves, in varying capacities
from highly structured to naturalistic, which can be stressful
for some. Outside of direct therapy time, parents are usually
tasked with implementing consistent behavioral strategies
with their child, which at timesmay increase behavioral chal-
lenges and require extensive perseverance under pressure [8,
13, 23]. Sadly, these techniques are too often misunderstood
by extended family or community members, leaving parents
at risk for feeling stressed, socially unsupported, or judged as
unable to control their child’s behavior despite doing all they
can to follow the EIBI program’s recommendations [24–26].

Several studies have investigated how well families adapt
to EIBI. One study interviewed parents that completed EIBI

for at least two years, who believed it was beneficial but also
had struggles [7]. The lack of in-home privacy was often
difficult and not always respected by therapists. Adminis-
trative duties could also be stressful and take time away
from the rest of the family. Additional frustration ensued
when therapists had issues with reliability, punctuality, and
maintaining confidentiality. The authors suggest that EIBI
may at times exacerbate marital strain. Another study found
that EIBI can be emotionally difficult for mothers, involving
fatigue and a sense of sacrifice [6]. Some found it difficult to
be both mother and therapist, feeling less effective than other
therapists and struggling to transition back into the parent
role, in addition to finding time for their other children. A
separate study found that EIBI impacted the family’s home
environment, with requirements such as allocating space
exclusively for therapists to work without distractions, and
some families had little time for other social activities [10].
Each of these studies identifies different struggles that fam-
ilies have faced, yet the participants only represent parents
who were able to complete the EIBI program. The impact
of struggles faced by families who were unable to sustain
the treatment is still unknown, which further emphasizes
the need for a standardized assessment tool to identify risks
before they significantly impede treatment implementation.

1.3. The Role of Self-Efficacy. Since it is known that EIBI
implementation can pose significant challenges for parents,
the logic follows that the odds of treatment success could be
improved if providers have a way to predict which specific
tasks and behaviors are most likely to be a struggle for any
given family, so that they can give extra attention to those
areas. In the psychological literature, a commonly measured
predictor of behavior is self-efficacy, which is defined as the
degree to which a person believes he or she is able to perform
a particular skill or behavior [27, 28]. A person’s level of self-
efficacy for any given behavior serves as a predictor because
it influences whether or not he or she will engage in that
behavior, as well as persist, when confronted by challenges.
For that reason, the EPSE Scale is constructed as a measure
of self-efficacy for tasks and behaviors specifically related
to EIBI implementation, to assess how likely parents are to
continue completing those tasks over time as the treatment
progresses.

According to Bandura [27], self-efficacy is most relevant
when people have the skills, incentive, and opportunity to
do the task, so that self-efficacy is the only remaining factor
to alter their behavior. Parents implementing EIBI clearly
have the incentive and opportunity, but some may not have
adequate levels of self-efficacy for all necessary tasks to persist
when circumstances are challenging. Utilizing self-efficacy as
the guiding psychometric for the EPSE Scale is fitting because
self-efficacy has been shown to predict positive parenting
practices under stressful circumstances [29]. For the pur-
poses of this study, EIBI implementation is conceptualized as
a component of parenting because all parents are responsible
for coordinating any treatment necessary for their child’s
well-being. It is also worthy to note that self-efficacy has
been the construct of choice for domain measurement with
many other conceptually similar scales, such as assessing one’s
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ability to self-manage a treatment regimen for other health
conditions [30, 31].

1.4. The Need for a New Instrument. As discussed, EIBI is a
very unique and intensive treatment.The specific demands on
parents are not easily comparable to other early intervention
services that consist of far fewer hours and in general a
much less comprehensive approach. No other measurement
tool has been published that specifically targets a parent’s
ability to carry out the tasks and behaviors uniquely related
to EIBI implementation, even though it is the most evidence-
based treatment available for young children with autism.
One other publication, the Early Intervention Parenting Self-
Efficacy Scale [32], appears similar on the surface but is not
specific to autism or EIBI. Instead, it measures self-efficacy
related to feeling competent as a parent and helping the child
make progress, while receiving early intervention services
such as speech and occupational therapy.This scale may have
value for the same target population for which the EPSE Scale
is intended, but it measures an entirely different construct
and would not be appropriate to specifically identify EIBI
treatment implementation challenges.

Bandura [28] emphasizes that self-efficacy measurement
tools must be designed to examine specific domains of
functioning. It is not useful (or accurate) to simply say that
someone has a high level of self-efficacy, for example, because
it is not a global construct that applies equally to everything
a person does. Instead, the recommended approach to devel-
oping self-efficacy based scales is to measure a defined class
of performances under various classes of relevant conditions.
The EPSE Scale achieves this goal by assessing common tasks
specifically associated with implementing EIBI in a variety
of circumstances that parents are known to experience.
Additionally, because self-efficacy beliefs can vary over time
[28], the EPSE Scale is designed to be administered at
multiple times throughout the EIBI treatment process as
needed so that new concerns can be identified and addressed
anytime. The intended outcome is for providers to use the
resulting information to facilitate discussion with parents to
find solutions and improve their self-efficacy in those areas. In
theory, this process should ultimately help families overcome
EIBI challenges because improving self-efficacy can change
the perception of treatment barriers [33].

For decades, researchers have focused on demonstrat-
ing EIBI as an effective treatment, but only recently are
researchers noting a need for parental assessment to under-
stand their readiness for such a taxing treatment regimen
[12, 34–36]. Currently, EIBI providers do not typically assess
barriers experienced by families that affect implementation
and adherence [37]. Instead, it is often just assumed that
parents can fulfill their requirements [35]. Since not all
families complete the recommended treatment time to max-
imize EIBI outcomes [38], researchers must identify more
effective methods to support parents with successful ongoing
implementation, especially in community-based models.

Challenges faced by families are an individualized com-
bination of circumstances. Schreibman [39] has noted that
practitioners need to be more responsive to feedback from
families, as EIBI requires the involvement of the child’s total

environment. The overall rationale for this study was to
develop a tool to identify what each individual family is facing
on a case-by-case basis as they attempt to implement EIBI in
their home, so that solutions can be equally individualized.
The goal of the EPSE Scale is to provide a practical tool to
assess parental capabilities related to completing tasks and
behaviors necessary for EIBI implementation, which in turn
gives providers a clearer insight into what they need to focus
on to help each family succeed, thereby adding to the overall
social validity of EIBI.

2. Methods

This study was completed in four phases: (a) scale construc-
tion, (b) expert review field test, (c) pretest administration,
and (d) large sample pilot study. The first step involved
creating and revising items using best practice guidelines
[40]. This draft was shared with subject matter experts for
suggestions on individual items and the scale as a whole.
The second draft was used for pretest administration with a
small sample of the target population, followed by additional
feedback to assist with making further improvements. The
final phase involved 192 participants completing the scale
and providing demographic information. Statistical analyses
were conducted to establish key scale properties including
reliability, validity, and factor structure. In summary, this
pilot study completed a rigorous development and initial
testing process for the EPSE Scale, as a first step toward
preparing it for future use in research and practice.

2.1. Scale Construction. Two primary sources were used to
guide the development of the scale’s first draft. DeVellis [40]
provides a comprehensive overview of best practices for scale
development in the social and behavioral sciences, while Ban-
dura [41] offers specific guidelines for developing self-efficacy
based scales. As perDeVellis, initial scale construction is done
in three steps: (a) determining item format, (b) brainstorming
a large pool of possible items, and (c) refining the initial item
list.

As recommended by Bandura [41], the items on the
EPSE Scale ask participants to rate how certain they are
that they can do a given task or behavior under various
challenging conditions, consistent with the construct of self-
efficacy. The phrasing of items follows a consistent format
to avoid confusion. Participants respond using a Likert scale
to indicate level of belief in their capabilities, consistent
with Bandura’s approach and other widely used scales [40].
Each item describes a specific task or behavior associated
with implementing EIBI. Although Bandura recommends a
scoring range of 0–100, DeVellis cautions against false esti-
mates of precision. Therefore, a 7-point scale is used instead,
which DeVellis identifies as a standard approach for mea-
suring attitudes and beliefs. This range also provides enough
response variation to conduct robust reliability testing and
factor analysis.

A series of best practice guidelines [40] were followed to
optimize the initial list of possible items, including testing the
reading level to ensure it was not above seventh grade, avoid-
ing any ambiguous words or phrases, and limiting each item
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to a single task or behavior. Since parental responsibilities
associated with EIBI are broad, categories were established
based on the literature review to ensure that items were
brainstormed within all facets of the domain for a wide range
of possible situations.

The literature review followed a comprehensive process
involving a wide variety of search terms related to autism,
EIBI, treatment efficacy in real world settings, parental adher-
ence and experiences, barriers to treatment, community-
based and clinic-directedmodels, and the role of self-efficacy.
Robust online databases were utilized, and references within
retrieved articles were analyzed for additional leads as part of
a snowball approach. Over 200 peer-reviewed journal articles
and several dozen textbook chapters were examined in all.
Content was categorized and coded to identify the most
common and relevant themes for scale construction.

Using this information, an initial list of 343 items
was developed and then refined by identifying items that
most clearly represented a range of tasks related to EIBI
implementation. The primary considerations were avoiding
redundancy, picking itemsmost relevant to the construct, and
eliminating wording confusion or vagueness. When finished,
the first draft of the scale contained 100 items and a set of
instructions that were created in accordance with Bandura’s
[41] guidelines of clarifying that participants are to rate their
perceived capabilities now, rather than what they expect to be
able to do in the future.

2.2. Expert Review Field Test. The field test followed best
practices [40] and included 14 subject matter experts from
the following categories: (a) behavior analysts with extensive
EIBI experience; (b) parents who had completed EIBI and
helped other families; and (c) published researchers in the
fields of autism, EIBI, and self-efficacy. Experts were asked to
rate each item on the scale as excellent, average, or poor based
on the following considerations: (a) readability, (b) relevance,
(c) likelihood that people would understand the question,
(d) specificity of task or behavior, and (e) representativeness
of EIBI parental responsibilities. Comment fields were also
available to give feedback on each item, as well as the scale
instructions. Experts were also asked for general feedback on
(a) how well the tasks and behaviors listed relate to successful
EIBI, (b) changes to how the scale should be organized,
(c) potential problems, (d) other examples or themes that
should be included, (e) concerns for items that might upset
or embarrass participants, and (f) other suggestions.

Expert feedback was analyzed to identify common
themes and specific suggestions to improve the scale. Ten
experts agreed that all of the items represented tasks and
behaviors associated with parents successfully implementing
EIBI, while four noted that some items did and some did
not. Several experts noted that care should be taken to avoid
describing any tasks as too difficult, to minimize the risk of
parents feeling discouraged.

DeVellis [40] stresses that expert feedback should be
strongly considered, but final decisions belong to the
researcher as experts may not fully understand the process
of scale development. All suggestions were considered in a
systematic way by calculating the expert rating scores and

categorizing common feedback themes. This input was used
to make decisions around revising some items and deleting
others. The process concluded with 49 items for the second
draft of the EPSE Scale.

2.3. Pretest Administration. Thepretest administration tested
the draft scalewith a small sample (𝑛 = 10) of the target popu-
lation, to identify any problems before recruiting a large sam-
ple and obtain final feedback for revisions. Inclusion criteria
were parents or guardians currently implementing EIBI for a
child with autismunder the age of six. Participants also had to
be at least 18 years old, fluent in English, living with the child,
and responsible for coordinating services. All recruitment
materials directed participants to a website that contained
all information, consent forms, and questions for the study.
Participation was anonymous. An option was given to pro-
vide contact information to participate in a voluntary phone
call to provide additional feedback. General questions were
asked about the participation experience, including whether
the length was reasonable, instructions were clear, the layout
was easy, and if they experienced any distress. All items
were then displayed again with an optional comment box for
participants to share suggestions to improve any particular
item.

A simplified item analysis was conducted to observe
response patterns, including highest, lowest, and average
scores for each item. The range and mean scores were
analyzed to determine whether any items were not achieving
variation. All items had some variation in scores. After addi-
tional revisions based on participant feedback, observations,
and reconsideration of scale development guidelines, 29
items were kept as is and five revised, for a total of 34 items.

Participants reported that it took five to 20 minutes to
complete the scale, but all felt it was a reasonable amount of
time. All stated that the layout was easy to read, they under-
stood what each item was asking, and the rating scale gave
them the right amount of response choices. Six participants
participated in an optional phone interview and said they felt
the scalewas easy to completewith straightforward questions.
No problems with the scale or experiences of distress or
embarrassment were reported. Participants felt they could
express their real beliefs and answer all questions accurately.
They had no opposition to any of the topics or questions and
did not think any items needed to be worded differently to
suit the target population.

2.4. Large Sample Pilot Study. In the final phase, the EPSE
Scale was tested with 192 participants, followed by statis-
tical analyses of psychometric properties to complete final
decisions for item elimination. Participants were recruited
across the country through many autism organizations and
EIBI providers. All materials were available online and par-
ticipation was anonymous. The website included participant
eligibility screening, consent forms, and a demographic
survey. For ethical considerations, it was stated clearly that
the purpose of the study was to better understand what
factors help families succeedwith EIBI. It was explicitly noted
that the purpose was not to determine whether someone
is able to implement EIBI and that it is not yet known
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whether these items are necessary to be successful. It was
also clarified that this scale would not be used in any way to
determine eligibility for treatment, in case any participants
were concerned that their answers or future use of the scale
could have a negative effect on families seeking services.

Following data collection, four major analyses were con-
ducted: (a) initial item analysis, (b) item correlation analysis,
(c) reliability analysis, and (d) factor analysis. When all
analyses were complete, final decisions were made regarding
items to eliminate and factor interpretation, guided by rec-
ommendations from several scale development publications
[40, 42–44].

3. Results

Data analysis involved identifying factor structure, determin-
ing items to eliminate, and establishing psychometric proper-
ties for the EPSE Scale. The final scale consisted of 29 items
and five factors, with exceptionally strong reliability scores.
Basic construct and content validity were also established,
and an item analysis revealed additional key properties of the
scale.

3.1. Sample Characteristics. The initial eligibility criteria
required that the participant’s child be less than six years
old and receiving at least 20 hours per week of home-based
EIBI, and 41 participants completed the study under these
criteria. Unfortunately, the researcher experienced significant
recruitment challenges and had to modify the eligibility
criteria beyond the intended target population in order to
secure enough participants for statistically significant data
analysis. A decision was made to expand the parameters to
include parents who had limited experience implementing
EIBI but could likely relate to the items asked in ameaningful
way. Following IRB approval, the age limit was increased to
less than nine years old, and hours perweekwere decreased to
five or more. Additionally, parents whose child had received
EIBI in the past before the age of nine were accepted, with
instructions to respond to the best of their memory regarding
how they felt on average while their child was receiving
EIBI. The modified sample criteria are clearly the biggest
limitation to this pilot study, and all findings should be
interpreted accordingly. However, the changes did facilitate
more successful recruitment as an additional 151 participants
then completed the study for a total of 192, achieving the scale
development sample size standards put forth byDeVellis [40].

Participant demographics revealed a broad distribution
of household income and employment status, as well as
geographical locations from 26 states.Themost common cat-
egories for respondentswere biological parent (97%), over the
age of 30 (91%), female (89%), married (78%), and Caucasian
(77%). In total, 75% had a child currently receiving EIBI, with
57% meeting the initial eligibility criteria and target popula-
tion definition of under age six.

3.2. Reliability. Reliability was assessed using Cronbach’s
alpha [45], which is generally recommended for scale devel-
opment. Cronbach’s alpha for the final 29-item EPSE Scale
was .900, which is essentially an ideal score according

Table 1: Means and ranges for scale item scores.

Statistic M Lowest Highest
Mean item scores 5.88 3.98 6.68
Standard deviations 1.17 0.63 1.75
Variances 1.44 0.39 3.06
Ranges 5.41 3 6
Minimum scores 1.59 1 4
Maximum scores 7.00 7 7
Note.M: mean score.

to DeVellis [40]. A split-half analysis was also conducted.
Cronbach’s alpha for the first half was .852, compared to
.865 for the second half. The correlation between forms was
.622, and the Spearman-Brown coefficient was .767. Clark
and Watson [42] also recommend examining the interitem
correlation.Themean interitem correlation for this scale was
.245, with a minimum of −.098 and a maximum of .652.

3.3. Validity. The process used to develop the EPSE Scale
allowed for two forms of basic validity to be established,
using standards defined by DeVellis [40]. Construct validity
was established by strictly adhering to the guidelines of self-
efficacy theory and the boundaries of the scale’s primary
construct of parental ability to continue implementing EIBI.
Content validity was established by conducting the field test,
wherein subject matter experts helped determine whether
the EPSE Scale was easy to understand, representative of the
construct, and appropriate for the target population.

3.4. Item Analysis. The item analysis analyzed the mean,
standard deviation, variance, range, minimum, and maxi-
mum scores. As per DeVellis [40], items with the following
characteristics are candidates for elimination: (a) mean near
the extremes, (b) low standard deviation, (c) low variance, (d)
low range, or (e)minimumormaximumnot approaching the
extremes. Table 1 summarizes the mean, lowest, and highest
numbers for item scores within each of the identified cate-
gories.

Most items had means closer to the maximum than mid-
point. Standard deviation and variance averaged above 1.0,
and range averaged at least 5. As such, the following criteria
were established to mark items for possible deletion: (a)
mean above 6.5, (b) standard deviation below 1.0, (c) variance
below 1.0, (d) range below 4, (e) minimum above 3, and
(f) maximum below 5.

In general, all items had highmean scores. However, since
the purpose of the EPSE Scale is to identify struggles, it may
not be appropriate to assume that a midpoint score should
be the average. One ethical theme from the expert review
was that items should not portray EIBI as too difficult, which
could discourage families.Therefore, a higher averagemay be
appropriate.

Descriptive statistics were obtained for total scale scores
across participants. The range between minimum and maxi-
mum scores was 130. The mean scale score was 199.96, with
a standard deviation of 20.32, which equals three standard
deviations above the midpoint of 136.
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The total number of responses for each possible item
score was analyzed, and the results revealed a negative skew
of −1.288. This result was not surprising since, as previously
noted, mean item scores were high, but in general participant
data did not display a normal distribution.

For an item correlation analysis, the Pearson product-
moment correlation coefficient (𝑟) was obtained for all items.
Floyd and Widaman [44] state that the minimum score
should be 0.20, and Field [43] cautions that items with
very high correlations of 0.90 or above may be problematic
due to multicollinearity. The matrix revealed no correlations
above 0.90, but nearly half were below 0.20. The risk of low
correlations is that they may perform poorly in factor analy-
sis. However, as explained in the next section, no such issues
arose.

3.5. Factor Analysis. Factor analysis identified how many
factors were causing item response variation. Items that did
not fit into a factor were eliminated. The four major steps
conducted were (a) factor extraction, (b) factor rotation, (c)
factor loadings, and (d) interpretation of factors.

Factor extraction involves determining howmany factors
to analyze, using either exploratory or confirmatory methods
[40]. Exploratory methods are recommended when there
are no firm expectations regarding the number of factors
based on theory or prior research [44]. Since the goal of this
study was to measure something not previously researched,
exploratory factor analysis was utilized. This process was
conducted in two ways, using both a principal components
analysis (PCA) and a common factor analysis (CFA).

The extraction procedure was conducted with the eigen-
value level set at over one. A scree plot was generated, and
the extraction sums of squared loadings for all eigenvalues
over 1.0 were examined, separated by PCA versus CFA. The
eigenvalue rule [46] states that factors with eigenvalues of
less than 1.0 should not be retained. However, DeVellis [40]
explains that 1.0 is equivalent to the effect of a single item, so
a value just above 1.0 may not be worth retaining either. For
this test, eigenvalues showed six factors clearly above 1.0 with
the lowest at 1.273, followed by 1.098. Therefore, only the top
six factors were retained.

Field [43] also recommends checking the value for the
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy.
A value greater than 0.5 signifies that the sample size is ade-
quate for factor analysis, and the KMO value for this sample
was .863.

The next step was to conduct factor rotation so that
meaningful groupings of items could emerge. Both orthog-
onal and oblique rotations were conducted with PCA and
CFA analyses. Floyd and Widaman [44] state that a high
cumulative percentage such as 80% is ideal, so that these
factors are accounting formost of the variance.These analyses
did not quite achieve that goal, as PCA rotation represented
55.5% of the variance and CFA represented 46.4 percent.

In total, factor extraction and rotation were conducted
in four ways: (a) PCA orthogonal, (b) CFA orthogonal, (c)
PCA oblique, and (d) CFA oblique.The factor loading results
for each combination were analyzed, and CFA orthogonal
provided the clearest factor structure.

Several considerations were important to arrive at this
conclusion. First, the oblique rotations did not provide
enough clarity. Both PCA and CFA factor loading results
showed at least seven items that did not meet the minimum
strength requirements of .400 for PCAor .350 for CFA.Delet-
ing these items solely on this basis would have put the scale at
risk as more items may have been deleted later for other rea-
sons, resulting in potentially too few items overall to accom-
plish the scale’s goals. Additionally, both oblique analyses
contained one factor with no items even achieving a minimal
loading requirement of .300. Floyd and Widaman [44] state
that factor loadings are most meaningful when they exceed
.300 or .400 and that at least three items should have signif-
icant loadings to retain a factor. Clark and Watson [42] state
that factors should load at least .350 in CFA or .400 in PCA
and that items loading strongly on only one factor are the best
candidates to keep.

By contrast, both orthogonal extractions had strong
results with almost all items clustering clearly around all six
factors with good distribution. PCA, however, did not clearly
reveal which items should be deleted, as too many items
loaded strongly on more than one factor. The only area in
which PCA outperformed CFA was total variance explained
(55.5% versus 46.4%, resp.). However, the initial eigenvalues
showed that 14 factors would be required to reach the desired
goal of 80 percent, which would be toomany for the practical
purposes of this scale and would contain six eigenvalues
below 1.0.

The process of interpreting factors involves qualitatively
examining items loading on each factor. If similarities can be
explained as indicators of a theoretical construct, the factor
can be interpreted [40]. Loading values were considered as
well, with scores below .350 eliminated. Upon examining
the items, five factors were interpreted as follows: (a) Family
Well-Being, (b) Preparing for Successful Sessions, (c) Team
Participation, (d) Not Giving Up, and (e) Working with Your
Child. A sixth factor, Motivating Others, was also identified
but later eliminated as it only contained two items.

All items for Family Well-Being allude to promoting
healthy relationships and a balanced life for family members.
The Preparing for Successful Sessions items focus on daily
procedures to facilitate operational aspects of EIBI. The
elements of Team Participation reflect parent involvement
in the design and implementation of the child’s program
and working with team members. Not Giving Up includes
items presenting challenges that require perseverance in the
face of obstacles. The items in Working with Your Child
discuss parents doing activities directly with their child that
support the behavior change procedures established in the
EIBI program.

After rerunning CFA orthogonal analysis with these five
factors, cumulative amount of variance was 46.2 percent, just
below the score obtained in the original analysis with six fac-
tors, thus maintaining the amount of total variance explained
despite eliminating one factor. The final rotated factor load-
ings are provided in Table 2, along with all items and their
interpreted factor themes. Reliability scores for all factors
are also shown, ranging from .695 to .835, which rates as
acceptable to very good [40]. All items loaded above the CFA
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Table 2: Factor loadings with orthogonal rotation for the final five factors.

Factors and items 1 2 3 4 5
Factor 1: Family Well-Being (𝛼 = .812)
Spend enough time with each of your other family members .721
Support each other if EIBI is causing any stress for people in your home .693
Make time to celebrate small steps of progress with your family .659
Find time to take breaks and take care of yourself .616
Find a way to have bonding time with your child, which might be separate from therapy time .533
Help your extended family understand why EIBI is so important for your child .479
Get your family members to join in on some of the home program activities .417
Factor 2: Preparing for Successful Sessions (𝛼 = .835)
Have your home ready when therapists come over to work with your child .705
Get your child ready for each session before the therapist arrives .670
Set up your home in a way that works for the program and also works for your family .570
Set up areas in your home where therapists can work with your child without interruptions .548
Keep all program materials organized so therapists can find what they need .524
Make sure therapists feel welcome in your home at all times .471
Help everyone who lives with you get used to having the therapists in the home .461
Factor 3: Team Participation (𝛼 = .792)
Take good notes during team meetings and discussions with your program supervisor .728
Make sure you have a say in choosing your child’s goals and designing the program .657
Talk to the supervisor if you have concerns about one of the therapists .537
Participate in training with your team so you know how to use all the strategies .520
Host meetings in your home with your child’s therapy team, at least once a month .506
Help therapists plan their daily activities with your child .445
Observe what the therapists are doing each day .415
Factor 4: Not Giving Up (𝛼 = .695)
Make EIBI one of your top priorities .709
Be willing to change parts of your family’s lifestyle so that your child can continue EIBI .691
Allow therapy sessions to continue when your child is upset .373
Continue EIBI even if your child’s school is not supportive of it .356
Factor 5: Working with Your Child (𝛼 = .738)
When working with your child, be consistent with what you have been trained to do, even if your child gets upset .636
Be one of your child’s therapists, and balance this role with also being a parent .578
Be persistent and try different things to get your child to engage in activities with you .578
Be enthusiastic when you work with your child, even if you feel sad about other things .550 .473
Note. Varimax rotation procedure used in SPSS. Numbers across header row represent extracted factors. Item loadings lower than the assigned factor are not
shown. Cronbach’s alpha scores for each factor are provided.

significance cutoff of .350 on their identified factor group.
Some items loaded above .350 formore than one factor, but all
except one loaded highest on the correct factor.This itemwas
included in factor five even though its primary loadingwas on
factor one. As shown in Table 2, both scores were above the
defined significance level of .400, but factor five was a better
conceptual fit with the interpreted themes. Factor one also
had the most items while factor five had the fewest. Thus, the
move was made to achieve better overall scale composition.
This approach is supported by Field [43], as factor analysis
is an exploratory tool to use only as a guide for making
decisions.

DeVellis [40] states that item elimination decisions
should never be made solely on a statistical basis. Original

intent of the scale needs to be considered alongwith statistical
evidence. Following researcher review of all data analysis, five
items were eliminated that had undesirable qualities from the
item analysis and did not fit into one of the established factors.

The final version of the EPSE Scale contains 29 items
within five subscales. The instructions state that the scale
is intended for parents/guardians of a child diagnosed
with autism (or at-risk), who lives at home with this par-
ent/guardian and is currently receiving home-based EIBI.
Participants are asked to read each item and rate how certain
they are that they can do the stated task regularly on a scale
of 1 to 7, with 1 representing that they can never do it and
7 signifying they can always do it. Tasks that they do now
should be scored based on their certainty of being able to
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continue doing it, whereas items they have not done yet
should be scored based on their belief that they could do it
regularly if they had to start now.

3.6. Limitations. The first major limitation was that the
methodology did not allow for robust validity. Two basic
forms of validity were demonstrated—content and construct
validity. The most powerful form, especially for self-efficacy
scales, is predictive validity [40, 41], which involves first
administering the scale and then observing future behavior
to see if there is a clear correlation. For the EPSE Scale, that
would require a longitudinal study to see if scale scores accu-
rately predict ongoing parent struggles. Presumably, families
with low scores would be at higher risk for discontinuing or
reducing the intensity of EIBI treatment. This limitation was
known before the study began, as the scope of this pilot study
did not allow for a comprehensive long-term evaluation of
participants.

The next major limitation, as discussed previously, was
not expected and arose due to recruiting challenges. The
initial goal was 150 participants, but the planned strategy
yielded only 41. Since the target sample size needed to be
met for factor analysis, the criteria were modified so that
more people would qualify. Of the final sample, more than
half did meet the initial eligibility criteria and defined target
population for whom the scale is intended. However, a good
portion of the participants did not. The participants who
only met the revised criteria were likely to have had a
good understanding of the items as they did have related
experience with implementing EIBI, but all findings should
be considered in light of this significant limitation.

The demographics also revealed some limitations. Nearly
90% of respondents were female, and almost all were biologi-
cal parents.More than 70%were over the age of 35, more than
75% were Caucasian, and nearly 80% were married to the
other biological parent. Less than 10% had household income
under $30,000, and all had at least a high school diploma
or GED. These proportions suggest a potentially more stable
subpopulation with fewer barriers than some parents of chil-
dren with autism.There was low representation fromminori-
ties, single parents, younger parents, and low income families
whomay be at higher risk for implementation difficulties.The
sample was built on participants independently responding
to announcements from support groups, providers, or autism
organizations. It is possible that these parents were more
likely to be actively involved in their child’s treatment and
thus scored higher on their capability confidence levels.
Overall, however, nearly every demographic category did
have some participant representation.

4. Discussion

The results of this pilot study provide an initial framework
for researchers to further develop this new instrument that
focuses on understanding parental roles within EIBI treat-
ment. As such, the EPSE Scale is the first of its kind, in that
it measures self-efficacy specifically related to the tasks and
behaviors that facilitate successful implementation of a very
unique and comprehensive autism treatment program. Now

that initial development of the scale has been completed,
future research is warranted to refine and validate the mea-
sure.

The area in which this pilot study offers the most promise
is in potential implications for practice. The EPSE Scale
was designed with a vision of improving outcomes and
family experiences through its use in real world settings,
most notably in community-based EIBI models. If additional
research successfully validates the scale, it can then be made
available to EIBI providers around the world as a tool to help
objectively identify any challenges parents are experiencing
related to implementation. In practice, use of the EPSE
Scale could serve to improve overall communication between
parents and providers as part of a commitment to finding
family-centered solutions.

The purpose of this scale is not to determine whether a
family will succeed with EIBI, but rather to identify any criti-
cal areas that are presenting a challenge, so that practitioners
have the opportunity to provide assistance proactively and
increase the odds of success. This study adds to a growing
body of research on how tomake EIBI consistently successful
in real world and community-based settings.

Once a family has begun implementing EIBI, there
are as of yet no defined time intervals regarding when to
administer the EPSE Scale. It is clearly not appropriate to
administer before treatment begins, as parents will not have
any implementation experience to relate to when answering
the questions. It does appear to be appropriate early on in
the treatment process, such as within the first three months
of implementation, and again at various points thereafter
(e.g., every six to 12months). Until further research providers
clear recommendations, practitioners should use clinical
judgment regarding overall frequency, and it may vary
based on the client. However, overuse of the instrument
through frequent administrations could be detrimental, as
participants could become overly familiar with the questions
and exhibit response bias. It is also possible that, in some
cases, simply administering the tool once and engaging
in follow-up conversation to discuss identified challenges
might be enough to establish a relationship of open dialogue
and proactive support, which could last throughout the
remainder of treatment and not require additional formal
administrations of the scale. As stated, further research is
necessary to determine the optimal schedule for recurring
administrations.

Another limitation of this pilot study is that it does not
specify exactly how to interpret any given participant’s scale
and subscale scores. There is, for example, no identified
cutoff point that signifies a problem for either an individual
item or a group of items making up a themed subscale.
Additionally, this pilot study does not provide evidence-
based direction as to what the resulting actions should
be if a practitioner assesses a family and finds low scores
in certain areas that suggest help is needed. The intended
concept is that practitioners would use the scale as a way to
objectively collect information from families, followed by a
supportive conversation to collaboratively discuss identified
challenges. Perhaps modifications can then be made to the
treatment protocols as needed with the goal of integrating the
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program as smoothly as possible into the family’s life, thereby
maximizing a family-centered approach to EIBI. Additional
studies will be necessary to determine how to best interpret
variability in scores.

As intended, this pilot study providesmultiple opportuni-
ties for additional research.The first andmost important step
is to test the current version of the EPSE Scale with partici-
pants that strictly align with the intended target population
of children less than six years old who are actively receiving
at least 20 hours per week of EIBI. To maximize confidence
in the findings, such a study should include a very large
sample size, and each demographic characteristic should have
significant representation to establish strong evidence for the
validity of the tool with all members of the target population.
Aswith any scale, overall validation is only achieved over time
by repeated use in research with a variety of populations and
circumstances [40].

Another critical recommendation is to conduct a longitu-
dinal study that tracks participants for up to several years, to
see how scale scores correlate with EIBI treatment outcomes
and ongoing challenges. Doing so would assess the highly
desired predictive validity of the EPSE Scale, which Bandura
[41] cites as the most important property to validate any
self-efficacy based scale. If it is found that the scale does
have clear predictive power, another question arises as to
how far into the future the prediction goes. For example, if
the scale identifies a challenge that the family is currently
experiencing, does that predict struggles for the next two
months, six months, or duration of treatment? How many
challenges constitute a risk of early treatment termination?
Are there particular combinations of challenges that lead
to higher risk? The more that such issues are investigated,
the more valuable the EPSE Scale will become in real world
settings.

Researchers should also examine what types of practi-
tioner response procedures are most effective. The assump-
tion made here is that practitioners could use scale response
data to initiate constructive dialogue with parents about
possible solutions. For example, perhaps the EIBI program
could be modified to better fit the family’s needs, or other
community resources could be secured to help struggling
families. The general principle is that knowing is better than
not knowing, and addressing a problem together will ulti-
mately improve the likelihood of positive treatment outcomes
and experiences. That being said, however, it would be ideal
to know how to best alleviate a problem once it has been
discovered. For that reason, it is recommended that future
researchers investigate optimal responses for each EPSE Scale
item or domain.

If other studies pursue the recommendations noted
thus far of diverse sampling, predictive power, and how to
best help after assessment, researchers could then closely
investigate the specifics of scale scores. Individual items and
subscales all have a wide range of possible scores, and with
enough data it could be possible to identify what to expect for
specific scoring ranges. The more clearly this relationship is
understood, the easier it will be to establish consistent follow-
up procedures that are based on an exact score. From the
current study alone, it is not yet possible to determine what
constitutes a score within a normal range.

4.1. Conclusion. This pilot study completed an initial devel-
opment and evaluation process for a new instrument, the
EIBI Parental Self-Efficacy (EPSE) Scale. This 29-item, five-
factor tool measures the perceived self-efficacy for par-
ents implementing home-based Early Intensive Behavioral
Intervention (EIBI) for their child with autism. The scale
demonstrated a series of sound psychometric properties,
including a Cronbach’s alpha reliability score of .900.

The four phases of this pilot study followed best practice
guidelines for scale development in the social and behavioral
sciences, thereby contributing to construct validity. These
phases involved item generation and scale construction, a
field test with expert reviewers, a pretest administration with
the target population, and a large sample pilot study with 192
participants. Factor analysis revealed a clear structure of five
factors with at least three items each, which were interpreted
as follows: (a) Family Well-Being, (b) Preparing for Successful
Sessions, (c) Team Participation, (d) Not Giving Up, and (e)
Working with Your Child. The EPSE Scale is now ready for
researchers to conduct additional studies toward validation.

This study also contributed to the literature surround-
ing challenges that parents face when implementing EIBI.
Through the processes of a comprehensive literature review,
item development, expert review, and participant data anal-
ysis, a significant amount of evidence was obtained that
suggests these items and factor themes represent real issues
that parents face when trying to implement EIBI for their
child. It is clear that providers should never take it for granted
that parents are adequately equipped to tackle the varying
amount of responsibilities they must embrace in order to
sustain a successful treatment experience for their child.
Providers need to be sensitive to the obstacles parents may
face, andwork in partnershipwith them to ensure a successful
treatment experience. Hopefully, tools such as the EPSE Scale
will facilitate that process and ultimately improve access to
effective treatment for all children and families living with
autism.
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