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Abstract

Although naturalistic developmental behavioral interventions (NDBI) have a sizeable and growing
evidence base for supporting the development of children on the autism spectrum, their active ingredients
and mechanisms of change are not well understood. This study used qualitative content analysis to better
understand the intervention process of a parent mediated NDBI. Caregivers completed weekly written
reflection responses as they learned each intervention technigue. These responses were coded, and code-
cooccurrences were examined to understand the relationship between implementation of specific
intervention techniques and potential mechanisms of change according to caregiver observations. The
responses were subsequently compared to a theoretical causal model derived from the intervention
manual. Many responses were consistent with the intervention theory, however, some theoretical
outcomes were not reported by caregivers, and caregivers described some potential mechanisms that were
not explicitly stated in the intervention theory. Importantly, we found that individual techniques were
associated with various mechanisms, suggesting that global measures of social communication may be
insufficient for measuring context-dependent responses to individual intervention techniques. Our
findings point to specific observable behaviors that may be useful targets of measurement in future
experimental studies, and as indicators of treatment response in clinical settings. Overall, qualitative

methods may be useful for understanding complex intervention processes.
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Lay Abstract

Although naturalistic developmental behavioral interventions are supported by research for supporting the
development of children on the autism spectrum, how they work is not well understood. This study
reviewed parent reflection comments in a systematic way to better how one such treatment worked, when
delivered by caregivers. Caregivers completed weekly written reflection responses as they learned how to
use the treatment techniques. We studied these responses to understand caregiver perspectives on how
their children responded to the techniques. The responses were then compared to a theory of how the
treatment works. Many responses were consistent with the treatment theory; however, others were not.
We found that individual techniques were associated with different child responses, suggesting that
general measures of social communication may not measure these specific short-term changes. Our
findings point to specific behaviors that may be useful to measure in future research, or useful as
indicators of treatment response in clinical practice settings. Overall, qualitative methods may be useful

for understanding complex treatment processes.
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Using qualitative content analysis to understand the active ingredients of a parent-mediated

naturalistic developmental behavioral intervention.

The evidence base is growing for a class of early interventions for children on the autism
spectrum which combine behavioral learning techniques with principles from developmental science
(Sandbank et al., 2020; Tiede & Walton, 2019). Such interventions, coined Naturalistic Developmental
Behavioral Interventions (NDBI), use child-directed teaching within natural contexts such as daily
routines and play (Schreibman et al., 2015). NDBIs are thought to address several important
developmental targets for children with social communication delays thought to have cascading effects
(“pivotal skills”) such as imitation, joint attention, and joint engagement, in addition to teaching language
and other communication skills (Schreibman et al., 2015). These interventions are comprised of several
interacting treatment components, with common treatment elements including following the child’s lead,
modeling appropriate language, using communicative temptations, and using prompting techniques to
teach new skills (Frost et al., 2020).

Caregiver involvement in early intervention is considered best practice (Wong et al., 2015;
Zwaigenbaum et al., 2015). As such, nearly all NDBIs have been examined using caregiver-implemented
delivery (e.g. Early Start Denver Model; Estes et al., 2014; Enhanced Milieu Teaching; Kaiser et al.,
2000; Joint Attention, Symbolic Play, Engagement & Regulation; Kasari et al., 2014), including some
which were developed explicitly as caregiver-implemented interventions (e.g. Social ABCs; Brian et al.,
2016; Project ImPACT; Ingersoll & Wainer, 2013). Caregiver-implemented interventions are those in
which trained providers teach caregivers how to implement intervention techniques with their child
(Bearss et al., 2015). As such, they are thought to allow for higher dose of treatment techniques while
minimizing direct treatment hours, enabling providers to serve more families (Wetherby et al., 2018).
Furthermore, caregiver-implemented interventions may be easier to implement in existing service
delivery systems in low-resource settings for the same reason (Reichow et al., 2013; Wetherby et al.,

2018). Despite their promise, caregiver-implemented NDBI have not consistently found positive effects
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on standardized child outcomes (McConachie & Diggle, 2007; Nevill et al., 2018; Oono et al., 2013;
Wetherby et al., 2018), suggesting the need to better understand how and for whom they work.

NDBIs are complex interventions with several elements, many of which are thought to be “active
ingredients” responsible for causing change in different developmental skills (Schreibman et al., 2015).
When delivered together, these treatment elements are theorized to have complementary additive or
interactive effects which combine to form a more potent intervention package (Schreibman et al., 2015).
This complexity makes it challenging to understand how these interventions work. The techniques taught
to parents in caregiver-mediated NDBIs are meant to elicit certain child social communication behaviors
in the moment which have cascading developmental effects over time (Charman, 2003; Pickles et al.,
2015, 2016; Wetherby et al., 2018). As such, these context-dependent, short-term responses to
intervention techniques are thought to be mechanisms of change through which these interventions impact
developmental outcomes more long term. While randomized controlled trials are considered the gold
standard in treatment efficacy research, their focus on measuring a limited number of generalized (and
often, distal) outcomes after the treatment is complete limits our ability to examine treatment process
(Crawford et al., 2002). As such, there is limited evidence for which intervention elements can be
considered active ingredients, and whether different treatment elements have differential effects on child
outcomes (Gulsrud et al., 2016; Ingersoll & Wainer, 2013) or impact different mechanisms of change or
child outcomes altogether. Likewise, our understanding of how treatment elements affect change, usually
conceptualized as mechanisms or mediators of change, remains limited. An increased focus on how
NDBIs work is essential for improving these interventions (Bruinsma et al., 2019). This calls for
innovative approaches to identifying their active ingredients and mechanisms of change.

In caregiver-implemented NDBIs, caregivers are usually taught one intervention technique at a
time to facilitate caregiver learning and mastery. This structure provides a unique opportunity to identify
potential active ingredients and mechanisms by observing the relationship between parents’ use of

specific intervention techniques and their child’s response. For example, Ingersoll and Wainer (2013)
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used multilevel modeling with a single-case, multiple-baseline design to examine the relationship
between caregivers’ use of four intervention strategies and their child’s spontaneous language use.
However, this approach is limited to those outcomes that are determined to be important a priori by the
researcher, which are not necessarily consistent across individual intervention techniques. Due to
caregivers’ proximity to the child and ability to observe the child’s response across multiple settings and
daily routines, they are uniquely situated to report on how children respond to the intervention techniques
in real time. Qualitative methods are particularly well-suited for obtaining an in-depth understanding of
complex intervention processes (Crawford et al., 2002). Qualitative methods have been used to examine
parent-level change processes in parent training interventions (Holtrop et al., 2014) and well as child-level
changes and potential mechanisms (Mejia et al., 2016). By using qualitative analysis of parent reports, we
can take a first step toward linking implementation of active ingredients to caregiver perceptions of
mechanisms of change. However, future experimental research that directly manipulates and measures
caregiver implementation of intervention techniques and child responses is needed to empirically test
these causal relationships.

The focus of this study is Project INPACT (Ingersoll & Dvortcsak, 2019), a manualized,
evidence-based, caregiver-implemented NDBI (Steinbrenner et al., 2020). As such, this intervention was
informed by previous literature in developmental and behavioral sciences. Project INPACT has
demonstrated efficacy in single case (Ingersoll et al., 2017; Ingersoll & Wainer, 2013) and group designs
(Stahmer et al., 2019; Yoder et al., 2020). Furthermore, it has demonstrated efficacy using various modes
of delivery, including a group model (Sengupta et al., 2020), individual in-person sessions (Ingersoll &
Wainer, 2013; Stahmer et al., 2019; Yoder et al., 2020), and individual telehealth sessions (Hao et al.,
2020; Ingersoll et al., 2016). Caregivers participating in Project INPACT learn a series of treatment
techniques on a weekly basis over 12 weeks, which they practice in the context of play and daily routines
with their child (Ingersoll & Dvortcsak, 2019). This study used archival data from a telehealth adaptation

of Project INPACT to analyze caregiver perspectives on children’s response to each intervention
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technique while caregivers learned and practiced them at home. Using qualitative content analysis to
analyze open-ended reflection responses embedded within the online training program, we linked
caregiver use of specific Project INPACT techniques to potential mechanisms of child change according
to caregiver observations. In addition to better understanding potential active ingredients of Project
IMPACT, a secondary goal of this research was to understand how qualitative methods can be leveraged
to help understand complex intervention processes. To do this, we compared qualitative codes to a
theoretical causal model, allowing for validation and refinement of the theoretical model.

Method
Participants

Participants were 51 caregivers of children on the autism spectrum between the ages of 17.7 and
83.9 months (M= 45.338, SD= 14.292). Caregivers received access to a web-based adaptation of Project
IMPACT as part of one of two research studies evaluating the efficacy of a telehealth-based caregiver-
mediated intervention (Ingersoll et al., 2016). Twenty-three participants were enrolled in a pilot
randomized-controlled trial (RCT) from 2012 to 2014, and 28 participants were enrolled in an ongoing
full-scale RCT from 2015 to 2020. Eligible families had caregivers who were proficient in English and
who had not previously received parent training to support social communication development. All
children had a classification of “autism” or “autism spectrum” on the Autism Diagnostic Observation
Schedule- Second Edition (ADOS; Lord et al., 2012), and did not have known genetic syndromes or
uncontrolled seizures. Participant demographics can be found in Table 1. Of the two research studies,
only the data from participants who had completed the open-ended reflection questions from at least 5
lessons were used in this study. At the post-intervention timepoint, overall parent fidelity of
implementation was scored from a 10-minute free-play interaction with a standardized box of toys.
Implementation of each technique was rated on a scale from 1 (low fidelity) to 5 (high fidelity) and
subsequently averaged to obtain an overall fidelity score. Caregivers in this sample had an average

fidelity rating of 3.354 (SD = 0.823).
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[Insert table 1 about here]

Intervention

Project IMPACT techniques are thought to address a variety of underlying mechanisms to support
child social communication development. A theoretical model, based on information described in the
treatment manual, is presented in Figure 1. First, caregivers learn the focus on your child strategy,
comprised of following the child’s lead and imitating the child, which is meant to improve the child’s
social engagement and joint attention and increase the amount of time the dyad can play together.
Imitating the child is also thought to support child initiations. Next, caregivers learn the adjust your
communication strategy which is comprised of two techniques: using animation and modeling and
expanding communication. Together, these techniques are meant to encourage social engagement and
support verbal and nonverbal communication development. Animation is thought to focus more on child
initiation, social attention, and nonverbal aspects of language, while modeling and expanding
communication is thought to help the child use and understand verbal communication. The create
opportunities strategy is comprised of three techniques, playful obstruction, balanced turns, and
communicative temptations, which are broadly focused on giving the child opportunities to communicate
(e.g. request, protest) and gain the child’s attention. In addition, playful obstruction and balanced turns
are thought to support reciprocal interactions or turn-taking, and communicative temptations are thought
to help expand the reasons the child communicates. The teach new skills strategy is comprised of multiple
lessons to help caregivers use prompts and rewards effectively to help the child practice new
communication, imitation, and play skills.

[Insert figure 1 about here]

Delivery model

Participants in this study received a web-based adaptation of Project INPACT, which was
comprised of 12 individual lessons, a video library with examples of therapists and caregivers

implementing the intervention, and a general resource library with links to information about ASD and
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child development. Each lesson included a digital caregiver manual chapter, narrated slideshows with
embedded video examples of the intervention techniques, multiple-choice questions to check for
understanding, and open-ended reflection questions. Seventeen participants went through the online
program on their own in a self-directed manner, and 34 participants went through the program with
therapist assistance and coaching. Although the complete intervention was comprised of 12 lessons, the
first three involved introductory information, setting goals and preparing for participation, and the last
lesson involved reflecting on the intervention as a whole. Lessons 4-11 (Table 2), which focused on
teaching specific intervention skills, were used for this study.

Reflection responses

Caregivers completed two to three short answer reflection responses per lesson, which they typed
directly into the online program. Reflection responses analyzed for this study focused on the child’s
response to the caregiver’s use of intervention techniques from the lesson. Thirty-Six participants
completed all eight responses; the remaining participants had some missing reflection responses. The text
of the open-ended reflection questions is included verbatim in Table 2.

[Insert table 2 about here]

Qualitative coding

Qualitative content analysis using a combined inductive and deductive approach was utilized to
analyze the semantic content of the reflection responses. Codes were applied based on manifest content of
the reflection responses (i.e. directly described with words in the typed responses, not inferred). A set of
categories describing caregiver use of intervention techniques was derived deductively from the content
of the online program; this included 10 techniques covered across 8 lessons (Table 2). Each response was
categorized with the lesson the reflection response applied to, as well as any specific techniques
mentioned in the response. This directed content analysis approach is consistent with our emphasis on

examining the existing theoretical model of the intervention (Hsieh & Shannon, 2005).
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An inductive approach was used to generate categories pertaining to children’s response to the
intervention techniques, consistent with an “open coding” process (Strauss & Corbin, 1990). An inductive
approach was taken in order to capture the full range of child responses to the intervention techniques,
rather than the expected or ideal outcomes. The second author and an undergraduate research assistant
independently familiarized themselves with the caregiver responses and each generated a list of potential
categories describing child responses. They then met to finalize the categories and created a codebook.
The second author and research assistant met twice a week to consensus-code all responses using
Dedoose. The first author subsequently read through all the responses and checked the final codes.

Analysis

Once coding was complete, code co-occurrence tables were generated using Dedoose (Table 3) to
examine “thematic proximity” or the relationship between codes (Armborst, 2017). Specifically, our
analysis focused on the frequency of co-occurrence of intervention techniques and specific child
responses within each reflection response. We then examined the most frequent child response codes for
each technique and compared them to the theoretical model presented in Figure 1.

Community involvement

Community members were not directly involved in the development, design, or interpretation of
this study.

Results

The code counts for the co-occurrence of each intervention technique with child response can be
found in Table 3. The theoretical model presented in the introduction was largely confirmed by the results
of the study, with a few key differences (Figure 2). We also examined the same code co-occurrences for a
subset of families who implemented the intervention with relatively high fidelity (>3.5 on a 5-point scale)
at the end of the program during an unstructured, 10-minute play session; the pattern of results was
virtually identical; therefore we report only the full sample here.

[Insert table 3 about here]
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[Insert figure 2 about here]

Consistent with the intervention theory, caregivers described child responses consistent with
increased social engagement and longer duration of caregiver-child interactions (e.g. child enjoyment,
child attention) when following the child’s lead and imitating the child. For example, one caregiver wrote,
“Once I started following Sam’s lead; our play was more enjoyable as Sam was a bit surprised and then
amused by realizing that mommy is trying to follow his play on his terms and helping/facilitating him to
do what he enjoys to do. We were able to play longer and it was more fun than ever.” While using
animation was described in the manual as facilitating social attention, helping the child use and
understand nonverbal communication and encouraging initiations, caregivers reported that using
animation was most associated with social engagement (e.g. child enjoyment) and gaining the child’s
attention: “She pays more attention and thinks it is funny.” Thus, the theoretical model for animation was
partially supported. When modeling and expanding language, caregivers perceived that they helped the
child use communication (e.g. child vocalization, child initiation of social interaction), consistent with the
intervention theory. One caregiver reported “Luke has had a lot more spontaneous babble the past week,”
and another wrote “Rebecca does like to repeat what I say when I give her words for what she’s doing.”
As described in the intervention manual, communicative temptations were perceived to fulfill their dual
function of gaining the child’s attention and encouraging the child to initiate. For example, one caregiver
said “Jaina responded in a variety of ways; [...] Mostly; she used language. She did also make eye
contact repeatedly (especially when wanting "more" of something).” Likewise, consistent with the
intervention theory, playful obstruction was perceived to facilitate child social engagement, gain the
child’s attention and encourage the child to initiate. One caregiver wrote that their son “laughs most of the
time even tries to imitate and make sounds... but sometimes shies away and that's when we take a break
and get back to activity later.” Findings for balanced turns were partially consistent with the intervention
theory. Balanced turns were often perceived to be associated with child social engagement and gaining

the child’s attention; however they were not often perceived to be associated with child initiations. Last,
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lessons focused on teaching new communication, play, and imitation skills were perceived to be
associated with a variety of child responses which are consistent with the treatment targets of the
intervention (e.g. requests, gestures, imitation). For example, one caregiver reported “She uses single
words when she's motivated enough; especially for things like bubbles. With less motivating activities |
have to help her point sometimes,” and another caregiver wrote “She imitates and plays on. She is really
starting to join with others in her play; more than side by side play.”

Caregivers also noted that some techniques led to variable child responses, suggesting that the
techniques did not always work consistently across settings and situations: “[he] reacts to my imitation in
mixed ways. Sometimes he continues and enjoys the attention; and sometimes he moves on to avoid me.”
This variability in responding was most often described for imitating the child, playful obstruction, and
teaching language and play. In addition, some techniques were more likely than others to lead to child
frustration. Caregivers reported that balanced turns, playful obstruction, and teaching play sometimes
resulted in child frustration. One parent wrote, “She doesn't respond well to [playful obstruction]. She
gets very frustrated especially if she is very intent on the activity.”

Discussion

As far as we know, this is the first study in the autism field to use archival qualitative data to
identify putative active ingredients and mechanisms of an intervention; however this method has been
used for parent management training, a type of behavioral parent training program for child disruptive
behavior (Holtrop et al., 2014; Mejia et al., 2016). We found written reflection questions to be a practical
and convenient source of qualitative data, and believe such data adds richness to other quantitative
measures collected as part of clinical trials. Through qualitative content analysis, we found evidence that,
according to caregiver perceptions, the suite of techniques that comprise Project INPACT do appear to
target a variety of social communication behaviors. Furthermore, different techniques seem to target
different behaviors. Many of the results were consistent with the intervention theory, however we found

some theoretical outcomes were not reported by caregivers (e.g. balanced turns were not associated with
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child initiations). In addition, caregivers described some potential mechanisms that were not explicitly
stated in the intervention theory (i.e. the association between animation and social engagement).

Future quantitative research that systematically measures caregiver implementation of the
intervention technique and child responses is needed to directly assess the active ingredients of Project
IMPACT. Experimental designs that manipulate the intervention techniques and measure mechanisms and
outcomes (e.g. factorial experiments, single case component analyses) are needed to provide causal
evidence of the associations between active ingredients and outcomes, and ideally would also include
measuring mediating effects of treatment mechanisms. Limited research in early interventions for autism
have begun to address this (Gulsrud et al., 2016; Ingersoll & Wainer, 2013), and this will be an important
area for continued research.

However, we also believe that qualitative methods can expand on and complement this type of
guantitative experimental research in several ways. For example, our paper provides guidance on which
specific context-dependent child behaviors might be ideal targets of measurement in experimental
designs, particularly for evaluating potential mechanisms of change. It will be important to link these
mechanisms to broader outcomes measured later and in generalized contexts in order to understand
treatment effects more fully. Yet, our results suggest that a single broad measure of child social
communication, even one that is quite sensitive to change, may not capture the different child responses
associated with individual, focused intervention techniques (e.g. duration of joint engagement for
imitating the child; child eye contact or attention for communicative temptations). Studies designed to
evaluate the child’s real-time response to individual intervention techniques, typical of single case
experimental designs, may require measurement of a variety of specific social communication behaviors
over time in order to evaluate and differentiate treatment effects associated with individual intervention
techniques. Moreover, some caregivers reported significant variability in children’s responses to specific
intervention techniques, while other caregivers perceived that some intervention techniques caused

frustration in their children. Clinical trials may not ordinarily capture these types of responses, yet such
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information is important for understanding heterogeneity in treatment response, moderators of treatment
effects, and how to optimally individualize treatment for children with different strengths. In addition, we
believe that parent perceptions of outcomes have value in their own right and align with principles of
family-centered care, which is associated with improved outcomes for children with special health care
needs (Bailey et al., 2012; Kuhlthau et al., 2011). While it is possible that caregivers did not necessarily
recognize every instance in which they used a technique, or may have not implemented all techniques
with high fidelity, caregivers’ understanding of how their child responded to their use of the technique
can affect factors such as therapeutic self-efficacy (Russell & Ingersoll, 2020), which has downstream
effects on parenting stress (Hastings & Brown, 2002).

We also believe that mixed methods research that meaningfully integrates qualitative and
guantitative data may provide useful insights into how and for whom interventions work. For example, a
convergent mixed methods design could be used to examine meaningful differences in patterns of code
co-occurrence for subgroups of caregivers (e.g. high compared to low parenting self-efficacy) or children
(e.g. pre-verbal children compared to children who communicate verbally). Sequential mixed methods
designs could also be used in several ways. For example, qualitative data could be used to contextualize
or gain additional information about quantitative results, or quantitative results could be used to
corroborate themes and relationships identified from qualitative responses. In the future, we play to
examine some of the specific relationships identified in this report using quantitative measures coded
from behavioral observations.

In addition, this work may have helpful clinical applications. Qualitative research may provide
guidance on which specific behaviors might be used to identify early or slow treatment response. Here,
we have identified specific, observable behaviors indicative of a short-term treatment response that are
feasible to identify in a practice setting. These may be useful and sensitive early signals of treatment

response for clinicians.
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However, our data set was not without limitations. First, because parents learn several techniques
in a prescribed sequence, children’s responses to individual techniques are not due to that technique
alone, but rather the new technique in the presence of previously-learned technigues. While this is not
ideal for understanding isolated effects of active ingredients, it does represent how the intervention
techniques are meant to be used; they are not meant to be used in isolation, but rather integrated and used
in concert. Next, our source material was limited in richness; given that reflection responses were typed
into an online program, there was no opportunity to probe for additional detail or to ask follow-up
questions for clarification. Qualitative interviews or focus groups are likely to provide a much richer
description of how the intervention techniques are perceived to affect child outcomes. However, such data
are more costly to collect and more time-intensive to code. A further limitation of this study is that
reflection questions included theoretically-consistent child responses as examples to help caregivers
understand what type of information to think about and report as part of the online reflection response.
While not ideal for the purposes of data collection, this had a function within the training program itself.
Although we cannot know whether or how this affected caregiver responses, the fact that caregivers
provided responses outside of the examples named in the questions suggests that these data have merit.
Last, these data come from a telehealth adaptation of Project INPACT. Although Project INMPACT could
have different active ingredients or mechanisms of change when delivered this way, we do not think this
is likely. Although caregivers learned the techniques using an online modality, caregivers learned the
same techniques and delivered them directly with the child as they would in a face-to-face intervention.
Furthermore, recent research suggests that Project INPACT as delivered face to face and via telehealth
have similar efficacy (Hao et al., 2020).

Conclusion

According to caregiver perceptions examined through qualitative content analysis, the suite of
techniques that comprise Project IMPACT appear to target a variety of social communication behaviors.

Many of the results were consistent with the intervention theory, however some theoretical mechanisms
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were not reported by caregivers and some reported mechanisms were not explicitly stated in the
intervention theory. These findings also support written parent reflections as a practical source of
qualitative data to add richness to other quantitative measures in clinical trials. Future research is needed
to directly assess the active ingredients of Project INPACT. Experimental designs that manipulate the
intervention techniques and measure mechanisms and outcomes are also needed to measure mediating
effects of treatment mechanisms and provide causal evidence of the associations between active

ingredients and outcomes.
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Table 1. Participant demographics

Group Overall (N=51)
Self-directed Therapist-assisted
(N=17) (N=34)

Parent Demographics
Gender (% female) 94.1 85.3 88.2
Education (% less than college 29.4 52.9 45.1
degree)
Child Demographics
Gender (% female) 35.3 20.6 25.5
Race (% White) 76.5 64.7 68.6
Ethnicity (% Hispanic or 0.0 11.8 7.8
Latino)
Child Age (Months) 43.812 (10.996) 46.124 (15.826) 45.338 (14.292)
ADOS-2 CSS 6.417 (1.240) 6.867 (1.479) 6.738 (1.415)

Note. ADOS-2 CSS= Autism diagnostic observation schedule-2nd edition Calibrated Severity Score
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Table 2. Reflection response questions

Lesson Intervention Reflection response prompt

number  technique

4 Following the e How does your child respond when you follow his lead? How long

child’s lead were you able to play?

Imitating the ¢ How does your child respond when you imitate his toy play,

child gestures, body movements, or vocalizations? (e.g., Does he look at
you or smile? Does he change activities to see if you will continue to
imitate him?)

5 Using animation ¢ How does your child respond when you use animation? (e.g., Does
he pay more attention to you? Does he imitate your nonverbal
communication?)

Modeling and ¢ How does your child respond when you model language around his
expanding the play and interests? (e.g., Does he imitate your sounds or
child’s language words? Does he use new gestures or words on his own?)
6 Playful e How does your child respond when you use playful obstruction?
obstruction (e.g., Does he look at you? Does he use language to communicate?)
Balanced turns e How does your child respond when you use balanced turns? (e.g.,
Does he request a turn? Does he watch you take your turn?)
7 Communicative e How does your child respond when you use communicative
temptations temptations? (e.g., Does he look at you? Does he use gestures or
language to initiate communication?)

8 Teaching o How does your child respond when you prompt him to use more

language complex language? (e.g., Does he use new communication skills?)

9 Teaching e Which prompts did you use to expand your child's language? How

language (2) did your child respond to the different prompts?
o Were you able to decrease your support to encourage your child to
use language spontaneously? How did your child respond?

10 Teaching play ¢ How does your child respond when you teach imitative play with
toys? (e.g., Does he imitate your play with toys? Does he play in
more creative ways?)

e How does your child respond when you teach gesture
imitation? (e.g., Does he imitate your gestures? Does he use more
gestures on his own?)

11 Teaching play (2) e Which prompts did you use to expand your child's play? How did

your child respond to the different prompts?
o Were you able to decrease your support to encourage your child to
use play skills spontaneously? How did your child respond?
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Table 3. Code co-occurrence table indicating child response codes associated with each Project INMPACT intervention technique.
Follovyln'g Imitating N Model Communicative  Balanced Playful Teaching  Teaching
the child's . Animation . .
lead the child language temptations turns obstruction  language play
Child Social Communication
Responses
Reciprocal interaction/ 14 30 21 5 7 14 8 5 23
joint engagement
Child enjoyment in 22 43 24 5 7 7 19 1 16
interaction
Longer duration of 7 4 4 2 0 1 0 1 0
interaction
Child anticipation 5 21 3 1 1 5 6 0 1
Child imitation 0 7 11 20 2 0 1 2 68
Child eye contact 5 14 12 2 27 2 32 5 2
Child attention 6 12 25 7 0 14 1 2 11
Child gestures 1 6 3 10 14 3 1 19 37
Child requests 3 2 3 1 22 12 9 22 6
Child vocalizes 2 11 7 35 23 12 22 60 20
Child initiation of social 5 9 5 12 32 12 1 15 18
interaction
Child skill growth 1 3 0 6 0 1 0 6 12
Other child responses
Child responds well 15 1 9 2 9 9 7 35 42
Child exhibits RRBs 2 4 1 0 0 0 0 0 0
Child disengagement in 9 9 5 0 3 10 4 10 23
social interaction
Child difficulty knowing 3 6 1 1 1 0 4 6 5
how to respond
Child frustration 4 6 1 0 5 11 14 8 15

Child response variability 8 16 8 5 9 11 16 28 34
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Note: Italicized code counts indicate that the behavior was used as an example in the reflection response prompt. The most common 2-3 child social

communication response codes for each lesson are shaded in gray. Teaching language and Teaching play were each covered across 2 lessons, thus the total
co-occurrences can surpass the total number of participants.
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Figure 1. Summary of theoretical model of Project INPACT.
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Figure 2. Summary of qualitative analysis results.
Note. Solid lines indicate finding supported by data and consistent with intervention theory;
Dashed lines indicate findings supported by data but inconsistent with intervention theory;

Dotted lines indicate findings not supported by data but consistent with intervention theory.
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