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Abstract
Objectives Children with autism spectrum disorder experience communication difficulties that can make it challenging 
to engage in conversations. Their caregivers also often struggle with finding ways to support the child’s communication. 
Parent-implemented interventions and visual supports are evidence-based practices to support the communication skills of 
children with autism.
Method A multi-method design (single-case multiple probe and qualitative) was used to evaluate the effects of family 
photographs, training, and telecoaching on parental implementation of communication strategies. Three parents and their 
children with and at risk for autism participated.
Results Results indicate that the use of photographs increased the communication strategies used by all parents. Telecoaching 
further increased the overall strategy use for two parents. Interviews with the parents indicate spontaneous generalization 
and maintenance of strategy use.
Conclusion Family photos and naturalistic developmental behavior intervention approaches have the potential to improve 
communication about past events between parents and children with and at risk for ASD.

Keywords Autism · Parent training · Telepractice · Telecoaching · Visual supports

Autism spectrum disorder (ASD) is often characterized by 
difficulties in social communication skills (American Psy-
chiatric Association, 2013). Common social communica-
tion challenges experienced by children with ASD include 
differences in joint attention and social reciprocity (Leekam 
& Ramsden, 2006). In addition, expressive communication, 
or the ability to communicate wants and needs, make com-
ments, and answer questions during conversations, is often 
challenging for children with ASD (Chiang & Lin, 2008). 

These social communication struggles, coupled with the car-
egiver’s struggles with successfully supporting the child’s 
communication needs, may negatively affect the quality of 
the relationships of children with ASD with others, including 
their families (Hall & Graff, 2011; McDonnell et al., 2021).

Young children learn language during natural family 
routines such as playing with family members, going on 
walks, and visiting relatives. Through the predictability 
and repetition of these routines and conversations with 
parents, children are exposed to new vocabulary and begin 
to learn concepts relevant to their environment. In addi-
tion to everyday routines, children learn through special 
and non-routine events such as birthday parties and family 
vacations. For example, after the first trip to a beach, a 
child may learn new vocabulary such as sandcastle, star-
fish, and shell that they would otherwise not learn within 
their typical daily routines.

Parents of typically developing children often start engag-
ing their children in these conversations about past events 
around the age of two (Kulkofsky & Koh, 2009). These 
conversations help increase the child’s speech and language 
skills, serve as the building blocks for more advanced 
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literacy and memory skills (Gauvreau, 2015; Leech & Rowe, 
2021; Ornstein et al., 2004), and help develop the child’s 
own ability to talk about past events (Leech & Rowe, 2021).

These are different reasons why conversations about past 
events may be challenging for autistic individuals. One 
theory states that parents of children with ASD may be 
hesitant to engage their children in these conversations due 
to their perceived language difficulties thus they may limit 
the benefits their child may get from these conversations 
(McDonnell et al., 2021, Nelson & Fivush, 2004). Other 
researchers claim that the social communication difficulties 
experienced by children with ASD can make their ability 
to discuss past events and participate in the back-and-forth 
of conversations a challenging activity (Caron et al., 2018; 
Westby & Culatta, 2016). However, most researchers agree 
that early caregiver training in ways to support their child’s 
communication and communication supports, including 
visual supports, for the child with ASD will enhance their 
ability to communicate.

Visual supports have been shown to be an effective strat-
egy to address issues related to the communication chal-
lenges experienced by children with ASD (Rutherford et al., 
2020). Visual supports are broadly described as any physi-
cal item that can enhance an individual’s understanding of 
their environment, social expectations and norms, or abstract 
concepts (Arthur-Kelly et al., 2009; Rutherford et al., 2020). 
Caregivers and educators have cited a lack of resources, lack 
of time, community attitude towards visual supports, and 
limited knowledge of the different types of visual supports 
available as barriers to the implementation of visual sup-
ports (Donato et al., 2014). Given that photographs are easy 
to personalize, regularly accessible, widely used, and cost-
effective, they have the potential to be an effective visual tool 
to support communication.

Despite the widespread use of photographs to communi-
cate and share information and life events with family and 
friends (Villi, 2012), there is little research on the use of 
photographs as visual supports for children with ASD. To 
date, only two studies have investigated the use of family 
photographs during conversations about past events between 
children with ASD and family members (Gauvreau, 2015; 
Yang, 2018).

In the first study, Gauvreau (2015) investigated the effects 
of photos taken with mobile technology on the accuracy of 
retelling of events of three young children with ASD. Results 
indicated that photo supports effectively increased the accu-
racy of the information reported by children with ASD about 
their school day during conversations with their parents. In 
the second study, Yang (2018) reported that the use of pho-
tos supported a more comprehensive range of interactions 
between children with ASD and their grandparents. These 
conversations included recent events shared by the grandpar-
ent and the child and events in the more distant past that had 

only been experienced by the grandparent. Both evaluations 
show promise in the use of photographs as communication 
support for children with ASD. It is important to note, how-
ever, that just providing caregivers with visual support is 
not enough. In order to fully harness the benefits of visual 
supports, their introduction should be paired with training on 
different ways they can be used during naturally occurring 
routines (Rutherford et al., 2020).

Naturalistic Developmental Behavioral Interventions 
(NDBI) are a group of interventions that combine develop-
mental and behavioral approaches. These interventions are 
conducted in the child’s natural setting and utilize behavio-
ral strategies and natural contingencies (Schreibman et al., 
2015). NDBIs include antecedent-based strategies (e.g., 
modeling, prompting) and consequence-based strategies 
(e.g., contingent responses and verbal expansions of child 
utterances; Ruppert et al., 2016). Research on NDBIs and 
NDBI-based interventions (i.e., naturalistic interventions) 
suggests that parents can implement them with high levels of 
fidelity as interventionists (Schreibman et al., 2015). How-
ever, for many parents, coaching (i.e., follow-up feedback) is 
required to fully implement all elements of the intervention 
(Meadan et al., 2016).

Although parent-implemented interventions are effec-
tive, parents have reported a need for training to be more 
accessible (Raulston et al., 2019). To address this issue, 
interventions implemented at a distance (i.e., telepractice) 
have been recommended (Raulston et al., 2019). Teleprac-
tice is an umbrella term used to describe services, typically 
in medical and educational settings, delivered at a distance 
(Knutsen et al., 2016). For caregivers residing in rural areas 
(Akamoglu et al., 2020) and for families looking for more 
flexible options (Raulston et al., 2019), telepractice-deliv-
ered interventions are an ideal delivery option. Recent par-
ent-implemented naturalistic studies (Akamoglu & Meadan, 
2019; Meadan et al., 2016; Wainer & Ingersoll, 2015) have 
been conducted via telepractice with success.

Although there is growing evidence that parents can 
be taught naturalistic interventions via telepractice, to our 
knowledge, there have been no published investigations of 
parent-implemented interventions delivered via telepractice 
aimed at increasing the communication of children with and 
at risk for ASD during conversations about past events.

In the present study, we used multi-method methodology 
(i.e., single case and qualitative analyses) to investigate the 
impact of the use of photographs and photographs paired 
with parent training and coaching in naturalistic approaches 
to answer the following research questions:

(1) Is there a functional relation between the use of fam-
ily photos and the average number of communication strat-
egies implemented by parents?; (2) Is there a functional 
relation between the use of family photos combined with 
parent training and coaching on NDBI approaches and the 
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average number of communication strategies implemented 
by parents?; and (3) Do parents rate the intervention as 
socially valid?

Method

Participants

Participants were recruited via flyers distributed at local 
schools and posted on social media pages for parents and 
professionals working with children with developmental dis-
abilities and/or speech impairments. Parents were eligible to 
participate in this study if they were (a) 18 years of age or 
older, (b) able to speak and read English, and (c) willing to 
share family photos and information about the child’s social 
and adaptive skills. Children were eligible to participate if 
per parent report they (a) were between 3 and 10 years old; 
(b) were diagnosed or had a special education eligibility of 
a developmental disability (e.g., ASD) or speech impair-
ment; (c) experienced difficulty talking about past events; 
(d) used more than 10 expressive words, signs, gestures, or 
augmentative and alternative communication (AAC) sym-
bols that were easily understandable by others; (e) were able 
to recognize photos of people or objects; and (f) had hearing 
and vision within normal range.

Three dyads completed the study in two (Dyad 1) to 
3 months (Dyads 2 and 3). All the children who qualified 
for the current study attended the same special education 
preschool designed for children with moderate developmen-
tal disabilities, where they received speech and occupational 
therapy services.

Dyad 1 consisted of Diana and her son Grayson. Grayson 
was diagnosed with ASD by a psychologist. He spoke Eng-
lish in one- to three-word utterances and often engaged in 
vocal stereotypy. Grayson answered what, where, and who 
questions per parent report.

Dyad 2 consisted of Lauren and her son David. The fam-
ily also had an older daughter who was occasionally present 
during the sessions. David qualified for special education 
services under the category of speech impairment and was 
considered at-risk for ASD. At the time of the study, he 
was on a waitlist for a medical autism evaluation. He spoke 
English in short sentences, and when motivated, in sentences 
with utterances greater than five words in length. Lauren 
reported that it could be difficult for her to understand her 
son’s speech, which caused David to become frustrated. He 
was able to answer what, where, who, why, and how ques-
tions per parent report.

Dyad 3 was made up of Hai and her daughter Elsa. Elsa 
was identified with ASD by an early intervention specialist 
after a doctor referral. Elsa and her mother spoke English 
and Mandarin at home and was able to answer what, where, 

who, and why questions per parent report. She used an iPad 
loaded with the LAMP Words for Life™ application as an 
augmentative communication system to communicate at 
school. Elsa spoke English fluently at home with her mom 
during all sessions. The adults at home (father, mother, 
and grandmother) spoke Mandarin among each other. Hai 
reported that Elsa also spoke Mandarin; however, her level 
of fluency is unknown (Table 1).

Procedure

A single-case multiple probe design was employed across 
three parent–child dyads (Ledford & Gast, 2018), as well 
as qualitative methodologies (Merriam & Tisdell, 2015) 
were utilized to investigate the effects of the intervention. 
A multiple probe design was selected as the experimental 
design allows the investigation of non-reversible behaviors, 
while reducing the strain on participants due to a long base-
line (Ledford & Gast, 2018). All session lasted 3 min. Ses-
sions that took place more than 7 days apart are represented 
through disconnected dots. Sessions that took place more 
than 10 days after the previous session are represented by 
the two slash (i.e., //) symbol. Social validity interviews were 
conducted with parents after the intervention to collect data. 
A thematic analysis (Merriam & Tisdel, 2015) approach was 
used to examine the qualitative data.

Zoom video conference software (V.5.0.5) was used 
throughout the current study to support video conferences 
between the families and lead researcher. Parents were free 
to choose the area of the home for all sessions. Parents used 
personal mobile phones or tablet computers to video con-
ference with the researcher. An additional personal device 
was used to view the family photographs in the photos-only 
phase (i.e., B phase) and the post-training and coaching 
phase (i.e., B2 phase). Sessions were recorded and stored in 
a secure online cloud. Prior to baseline, dyads were provided 
with an extendable selfie stick, tripod stand holder for cell-
phones, and a single head clip-on lapel microphone to sup-
port the video conference sessions. Between the B and B2 
phases and before the training, the researcher delivered two 
laminated half-sheet summaries of the target strategies. All 
deliveries were conducted in-person but contactless. At the 
beginning of each session, the researcher started by confirm-
ing that the location of the dyad, as well as the positioning 
of the audio and camera, allowed both the parent and child 
to be visible and heard. Parents then were asked to try and 
stay seated with their child, so that they would remain vis-
ible to the camera, and to bring their child back to the area 
if they moved out of the camera’s view at any time during 
the session. The researcher would then set a 3-min timer fol-
lowed my muting herself and stopping her video to minimize 
distraction. The researcher did not interrupt any ongoing 
session if the child moved from their original position. After 



314 Advances in Neurodevelopmental Disorders (2024) 8:311–323

1 3

3 min of dyadic interaction, the researcher unmuted, turned 
on her camera, and told the parent the time was up.

Before baseline, the researcher asked parent participants 
to identify past events that they believed would be of inter-
est to their child and for which they had photos available. 
Selected events included holidays (e.g., Christmas, Easter, 
Halloween), family vacations, teatime, visiting family mem-
bers, and outdoor activities. Parents selected a variety of 
photos for each event, which they uploaded to a secure folder 
location. If the parent provided more than five photographs 
for an event, the researcher selected pictures that would be 
more appealing for the child and would create more com-
munication opportunities (e.g., more people, positive affect).

Baseline A and B Phase: Photos Only

During baseline (A) sessions, all parents were asked to 
engage their child in a 3-min conversation about one of the 
five events. No photos were available for baseline sessions. 
After a stable baseline was established for the child behavior, 
the researcher organized and programmed five family pho-
tos per event (a total of 25 photos for all five events) into a 
Google™ Slides presentation. Each of the five events was 
presented with a title page, the name of the event, and five 

photos depicting the event. Prior to the start of the B phase 
for Dyad 1, the research team decided that only five sessions 
would be conducted for all dyads. We chose five sessions 
based on What Works Clearinghouse (2020) standards for 
minimum sessions per phase, due to time constraints, and to 
decrease possible disinterest as a result of the same photos 
being used repeatedly over several sessions. B phase proce-
dures were identical to baseline (e.g., 3-min conversations, 
same instructions) except for parents being asked to use the 
photos on the tablet to talk about the event with their child.

Training

After five B-phase sessions, the researcher met individually 
with parent to complete the training portion of the study. 
Parents were trained in the “MORE” intervention. This 
intervention was created by combining various NDBI-based 
approaches. Parents were taught how to model (Bruinsma 
et al., 2020; Schreibman et al., 2015), offer opportunities 
(Alpert & Kaiser, 1992; Bruinsma et al., 2020; Daar et al., 
2015; Soto et al., 2008), and respond and expand (Bruinsma 
et al., 2020; Schreibman et al., 2015; Soto et al., 2008). Train-
ing was on average 33 min (range 27–37 min) and was deliv-
ered to parents via Zoom using PowerPoint. Parents were 

Table 1  Participant demographics

Age reported in years:months at the beginning of the study; ABC adaptive behavior composite
a CARS-2 Childhood Autism Rating Scale 2nd Edition (raw sum scores range from 15 to 60); bMCDI McArthur-Bates Communicative Develop-
ment Inventories (raw vocabulary scores range from 0 to 10); cVABS-3 Vineland Adaptive Behavior Scales  3rd Edition (standard scores have a 
mean of 100 and standard deviation of 15)

Dyad 1- Grayson and Diana Dyad 2- David and Lauren Dyad 3- Elsa and Hai

Child
  Age and sex 4:8; male 4:4; male 3:10; female
  Ethnicity White White Asian
  CARS-2 raw  scorea 41 (severe) 37.5 (severe) 33.5 (mild to moderate)
  MCDI-III raw  scoreb 19 words 81 words 74 words
  VABS-3 standard  scorec ABC
  Communication domain
  Age equivalent

63 (low)
54
1:5 receptive, 1:8 expressive

75 (moderately low)
76
2:6 receptive and expressive

75 (moderately low)
77
1:8 receptive, 2:1
expressive

Parent
  Age and sex 37; female 39; female 31; female
  Ethnicity White White Asian
  Relation to child Biological parent Biological parent Biological parent
  Marital status Married Married Married
  Highest education Bachelor’s degree Bachelor’s degree Graduate degree
  Annual household income $90,000 or more $70,000 to $79,000 $90,000 or more
  Languages spoken at home English English English and Mandarin
  Number of people living in the home 3 (child, mother, and father) 4 (child, mother, father, and sister) 4 (child, mother, father, 

and grandmother)
  Occupation Nurse

(part-time)
Program/office manager
(unemployed at time of study)

Full time homemaker
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taught to model by pointing to the picture and labeling key 
vocabulary as they spoke; offer opportunities by asking WH 
(who, what, where) questions, waiting 5 s to allow the child 
to respond and follow their lead, and offering binary choices 
if there was no response from the child, followed by waiting 
another 5 s; and responding and expanding the child’s utter-
ances by praising and adding a detail about the event.

The training followed a behavior skills training approach, 
which consisted of instruction, modeling, rehearsal, and 
feedback (Nigro-Bruzzi & Sturmey, 2010; Sarokoff & Stur-
mey, 2004) and was delivered via Zoom. A PowerPoint® 
presentation was used for the instruction step. For the mod-
eling step, sample videos and family photos were used to 
model and discuss how parents could use the strategies in 
their conversations. The researcher included individualized 
examples for each dyad (i.e., photographs and conversations 
from baseline and B phase for training opportunities). For 
the rehearsal and feedback components, the researcher and 
parent took turns playing the role of the child to practice 
the strategies. This procedure was repeated until the parent 
demonstrated correct, independent use of each strategy at 
least twice.

B2 Phase: Photos, Training, and Coaching

After the training, parents were once again asked to engage 
their child in a 3-min conversation about past events in the 
list using the photos on the tablet (same events from base-
line and B phase). After each session, the researcher and 
parent discussed: (a) how the parent felt the session went, 
(b) which strategies the parent implemented correctly, and 
(c) an area of improvement. After discussing the area of 
improvement, a goal was set for the following session. This 
goal was reviewed with the parent at the beginning of the 
following session.

Social Validity

Following the intervention, the researcher asked parents to 
meet via Zoom for a follow-up meeting. First, the researcher 
presented parents with the preliminary results graphs and 
explained the progress seen in the different dependent vari-
ables for parent and child through the study. A combination 
of surveys and interview questions was used to examine the 
intervention’s social validity. This combined approach has 
been previously recommended to thoroughly assess social 
validity for caregiver-implemented telepractice interventions 
(Chung et al., 2020).

Interview and survey questions were developed by 
adapting the Treatment Acceptability Rating Form-Revised 
(TARF-R, Reimers & Wacker, 1988) and following the 
guidelines recommended by Wolf (1978) to assess social 

validity in single case studies and by Turan and Meadan 
(2011) for early intervention studies. Diana and Lauren 
answered all social validity questions during the interview 
with the researcher. Due to English being her second lan-
guage, Hai requested that the questions be emailed to her in 
advance and that she be allowed to provide her responses in 
writing. The researcher then asked follow-up questions with 
Hai during an interview and combined the written responses 
with the interviews to create a complete and cohesive tran-
script. The researcher adapted the coding procedures recom-
mended for qualitative interviews by Merriam and Tisdell 
(2015) and previously used by Raulston et al. (2019) to ana-
lyze data from interviews with parents of children with ASD.

The researcher and a research assistant, both who at the 
time were doctoral students in a special education program, 
independently examined each transcript and employed 
inductive analysis to extract themes from the data. After-
wards, they met to discuss and consolidate the themes. 
When a disagreement occurred, a discussion took place until 
a consensus was reached (Saldaña, 2021). The researcher 
and coder then pulled quotes from the text to illustrate each 
theme. Additionally, parent answers to each survey ques-
tion were compiled and added. The answers were divided by 
three to calculate an average for each question (Table 3). The 
interview portion of the meeting took an average of 15 min 
to complete. All interview sessions were video recorded. 
Parents answered a total of 21 Likert-scale questions on a 1 
to 5 scale with 1 representing a very negative experience and 
a 5 representing a very positive experience, and 17 open-
ended questions.

Measures

In the B phase, the IV was the addition of family photo-
graphs programmed on a Google™ Slides presentation and 
presented on a tablet device. For the B2 phase, we imple-
mented a treatment package that included (a) the same 25 
family photographs used in phase B, (b) a parent training in 
the MORE strategies, and (c) parent coaching.

The conversation transcripts were examined to code the 
dependent variables. The primary DV was the average fre-
quency of target strategy implementation per utterance. An 
utterance was defined as each subject-verb-preposition unit 
of text (Bergen et al., 2009; McDonnell et al., 2021) with 
the exception of responses which could be a subject-verb-
preposition (e.g., that is right!) or a single word (e.g., yeah!). 
The secondary dependent variable was the total number of 
original WH questions (i.e., first time the parent asked that 
question during the conversation) the child answered cor-
rectly or attempted to answer (i.e., answered incorrectly or 
the answer was not intelligible).
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Data Analyses

Traditional single-case design visual analysis was used to assess 
changes in level, trend, variability, immediacy effects, and over-
lapping data within and across similar phases (Kratochwill et al., 
2013) to determine the influence of the independent variable on 
the primary dependent variable. A thematic analysis was used 
to analyze the qualitative data.

The first author, a doctoral candidate in special edu-
cation and a certified special educator with more than 
8 years of experience working with families of children 
with disabilities, served as the parent trainer and coach 
for all dyads. She coded all parent (primary coder) and 
child-dependent variables and will be hereafter referenced 
as the researcher. The fourth author, a doctoral candidate 
in special education, coded the parent use of strategies 
for interobserver agreement and completed the procedural 
fidelity coding. The sixth author, also a doctoral candidate 
in special education, coded the number of parent utter-
ances and child responses for interobserver agreement.

Treatment Fidelity and Interobserver Agreement 
(IOA)

Total count IOA (Cooper et al., 2020) was used to cal-
culate percentage agreement. To ensure fidelity, the 
researcher utilized self-monitoring task analysis during 
baseline, training, and coaching sessions. The fourth author 
watched at least 20% of randomly selected sessions for 
each phase and rated the procedural and treatment fidelity 
(100% of training sessions and 20% of the coaching ses-
sions). The researcher trained the fourth and sixth authors 
on coding procedures until they achieved 90% agreement 
on two consecutive sessions, then completed IOA for at 
least 20% of randomly selected sessions across dyads for 
each phase(i.e., 5 sessions for baseline, 3 for the B phase, 
and 4 for the B2 phase). When IOA fell below 80%, the 
researcher retrained the coders. A coding guidebook with 
operational definitions of each variable, examples, and 
non-examples was developed to ensure coding consistency.

Strategy frequency IOA was 93% in the baseline (range 
86–100%), 86.6% in the B phase (range 68.8–95.8%), and 
84.5% (76.3–91.7%) in the B2 phase. The number of utter-
ances IOA was 93.79% in the baseline (84 to 98.3%), 95.02% 
in the B phase (92.6–96.97), and 95.4% in the B2 phase (87 
to 100%). For the child DV, IOA for WH questions answered 
correctly was 94.8% in the baseline (90–100%), 100% in 
the B phase, and 93.7% (81–100%) in the B2 phase. For 
WH questions attempted to answer IOA was 100% in the 
baseline, 76.7% in the B phase (50–100%), and 93.3% in the 
B2 phase (80–100%). Procedural fidelity was 100% in the 
baseline, 94.4% in the B phase (83–100%), and 100% in the 
B2 phase. Training and coaching fidelity were both 100%.

Transcripts were automatically generated through the 
Zoom transcription service after each session. All automati-
cally generated transcripts were verified and corrected as 
needed by the researcher. Twenty percent of all researcher 
transcripts per phase were randomly selected to assess the 
researcher’s transcript reliability. The line-by-line agree-
ment of parent utterances was completed. The number of 
agreements was divided by the number of agreements plus 
disagreements and multiplied by 100 to obtain a percent-
age agreement of transcript reliability. Transcript IOA was 
93.5% in the baseline (81.4–100%), 96.9% in the B phase 
(90.7–100%), and 98.8% in the B2 phase (95.1–100%).

Results

Figure 1 displays the average percentage of strategies used 
per parent utterance and the average percentage of WH ques-
tions the child answered or attempted to answer (out of the 
total number of original WH questions the parent asked) in 
each phase.

Parent Behaviors

In baseline, Diana engaged in low levels of average strat-
egy use (M = 11%; range 6–23%). Upon introduction of 
the B phase, there was a small increase in the level of her 
strategy use with a decreasing trend throughout the phase 
(M = 20%; range 9–25%). During the B2 phase, a small-
moderate increase in the level of strategy use was observed 
and maintained throughout the phase (M = 34%; range 
27–44%). Lauren engaged in low and stable strategy use 
levels with a decreasing trend (M = 17%; range 11–26%) 
in baseline. In the B phase, there was a slight increase in 
level with variability (M = 22%; range 10–33%). During the 
B2phase, a small-moderate increase in level with an increas-
ing trend (M = 42%; range 21–57%) was observed. During 
baseline, Hai engaged in low and stable levels of strategy 
use (M = 24%; range 7–34%). Upon implementation of the 
B phase there was an immediate increase in level (M = 40%; 
range 26–49%), which was maintained during the B2 phase 
(M = 49%; range 41–59%). The mean frequency use and 
range of each strategy across baseline, B, and B2 phases for 
each dyad are presented in Table 2.

Child Behaviors

Grayson’s WH questions answered or attempted gener-
ally followed his mother’s strategy use with low levels in 
the baseline (M = 20%; range 10–36%) and an increase 
with the addition of the family photographs in the B phase 
(M = 32%; range 7–67%) and a small moderate increase in 
the B2 phase (M = 30%; range 17–56%). David’s ability to 
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answer the questions also mostly mimicked Lauren’s strat-
egy use and the incorporation of visual supports with low 
to moderate levels in the baseline (M = 37%; range 0–75%). 
In the B phase, the incorporation of visual supports helped 
David answer or attempt to answer more WH questions as 
we see moderate to high levels initially separate of Lau-
ren’s strategy use; however, this did not maintain as we see a 
decreasing trend mimicking Lauren’s strategy use at the end 
of the phase (M = 49%; range 9–88%). In the B2 phase we 
observe a small-moderate increase in level with more stabil-
ity (M = 58%; range 0–79%). Finally, in baseline Elsa mostly 
followed her mother’s lead with low and mostly stable levels 
of WH questions answered or attempted (M = 28%; range 
0–71%). Upon implementation of the B phase, there was 

an immediate increase in level with a decreasing trend 
(M = 45%; range 18–67%). In the B2 phase, we initially 
observe an immediate change in level with a decreasing 
trend (M = 53%; range 29–100%).

Social Validity

Parents completed 21- Likert-scale questions and 17 open-
ended questions during the qualitative interviews. The 
Likert-scale questions were presented using a 1 to 5 scale 
with a score of 1 representing a very negative experience 
or response and a score of 5 representing a very positive 
experience or response. Parents were asked to rate the fea-
sibility of the intervention, its alignment with the parent’s 

Fig. 1  Parent and child depend-
ent variable. Note. Closed cir-
cles represent parent dependent 
variable and open squares repre-
sent child dependent variable
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goals for themselves, the intervention’s perceived effec-
tiveness, their feelings towards the intervention compo-
nents (e.g., photos, training, and coaching), the usefulness 
of the strategies for their child’s communication, and the 
level of difficulty of implementing these strategies. Moth-
ers rated the intervention very positively with scores of 4 
(i.e., positive experience) to 5 (i.e., very positive experi-
ence) in all areas, with the exception of two specific strate-
gies, “ask WH questions” and “offer wait time” which had 
scores ranging from 2 (difficult) to 5 (very easy).

The analysis of the qualitative data resulted in the iden-
tification of four themes: (1) ease and appropriateness of 
the intervention, (2) benefits of the intervention, (3) chal-
lenges of the intervention, and (4) generalization to other 
routines and activities.

Ease and Appropriateness of the Intervention

Throughout the interview, when asked their thoughts on the 
individual strategies and what they liked about the interven-
tion, all three mothers commented that the strategies were 
easy to follow, and the training made them feel empowered 
to embed the strategies in conversations with their children. 
Additionally, parents noted that using readily available eve-
ryday materials was an advantage. For instance, all mothers 
mentioned that the photo made it easier to engage with the 
child during the conversations, and it helped evoke more 
memories. Hai wrote about photos: “[They are a] good 
reminder for talking, make it so much easier to find top-
ics and to plan the talking. Kid talks more when looking at 
photos.”

Furthermore, in response to questions related to the tel-
epractice delivery method, all mothers expressed positive 
feelings and explained that the use of telepractice was an 
enabler to accessing the intervention. For example, Hai com-
mented that she appreciated the telepractice delivery method 
as it helped her and her family stay safe during the COVID-
19 pandemic. Lauren stated that an additional benefit to the 
online delivery of the intervention was that she did not have 
to find childcare for her oldest daughter. Moreover, Diana 
and Lauren both explicitly stated that the easiness of sched-
uling and organization (e.g., being able to cancel sessions 
if the child was having a bad morning, not having to get 
self and the child ready) were also benefits to telepractice 
interventions.

Benefits of the Intervention

Interviewed mothers provided a variety of positive com-
ments about the intervention components. They discussed 
how learning the strategies made them feel more prepared to 
support their child’s communication. All mothers described 
their belief that their child’s language and communication 
abilities had improved throughout the intervention. Diana 
stated:

“Since we started doing the descriptive words, you will 
hear him talking [more] he said ‘something had spots’ 
and I didn’t even know he knew [the word] spots! So, 
you know, so he’s describing things more too.”

Additionally, they both mentioned how excited they were 
when two other adults outside the household, Grayson’s 
grandma and Lauren’s coworker, noticed an improvement 
in the child’s communication skills.

Challenges of the Intervention

When asked what they perceived as the biggest challenge 
of the intervention, all parents mentioned boredom with the 

Table 2  Mean and range for frequency of parent dependent variable

WH who, what, where, when, and why questions

Baseline B Phase B2 Phase

Dyad 1
  # Model 0 0 5.0 (2–10)
  # Opportunities- WH
  Questions with wait
  time or child answer

2.6 (1–5) 7.6 (1–12) 4.5 (2–8)

  # Opportunities- 
binary

  Choices

0 0 1.83 (0–4)

  # Respond and 
expand

3.0 (1–5) 6.4 (4–9) 6.3 (1–9)

Utterances 56.8 (44–70) 69.5 (64–77) 52.8 (47–59)
Dyad 2
  # Model 0 0 3.4 (1–5)
  # Opportunities- WH
  Questions with wait
  time or child answer

5.6 (4–9) 8.6 (2–16) 11.6 (1–16)

  # Opportunities- 
binary

  Choices

0 0 1.8 (0–4)

  # Respond and 
expand

3.7 (1–7) 4.0 (2–7) 6.0 (1–11)

Utterances 43.4 (44–62) 55.6 (49–68) 53.2 (47–59)
Dyad 3
  # Model 0 2.4 (0–7) 5.2 (4–7)
  # Opportunities- WH
  questions with wait
  time or child answer

3.78 (2–9) 7 (5–9) 5.2 (4–7)

  # Opportunities- 
binary

  Choices

0.56 (0–2) 0.6 (0–2) 1.2 (0–2)

  # Respond and 
expand

8.1 (2–12) 10.0 (6–13) 8.6 (8–11)

Utterances 52.77 (49–61) 50.8 (49–54) 39.2 (29–46)
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same photos and events throughout the sessions as a dif-
ficulty. For example, Diana and Lauren both pointed out 
that the repetitive nature of using the same five topics (and 
a fixed set of photos associated with the topics) made it 
difficult to keep their sons engaged towards the end of the 
intervention. Lauren and Hai also added that that baseline 
sessions (without photos) were the most difficult. Addition-
ally, all parents talked about how some strategies were more 
challenging to implement than others (e.g., expanding on the 
child’s utterances, thinking of WH- questions). For instance, 
Hai wrote:

“[I] need to think about many things at the same time 
of talking. Like if my pace is good, if this is a good 
question, did I focus too much on details instead of the 
event, not fluent, wrong words, what is the next step.”

Diana also said that although the individual strategies 
were not difficult it was “difficult to remember it all” and 
that she “had a hard time thinking of things to say to him.” 
However, all parents agreed that, with practice, they had 
gained fluency with the strategy components. In addition, 
Lauren commented that although the coaching sessions 
were helpful, she would have preferred a more extended 
coaching session and possibly seeing herself implement 
the strategies (i.e., video feedback) to see her areas of 
improvement.

Generalization to Other Routines and Activities

Finally, the fourth theme reflected in the interviews was the 
generalization of the strategies to other routines and activi-
ties. Hai revealed she had continued taking photos of Elsa 
during walks to the park and models new language during 
meals. She also indicated that she had started a new bed-
time routine she called “cloud traveling” where she showed 
Elsa videos from other countries while using the MORE 
strategies to engage her in conversation. When asked if she 
planned to use the photos and strategies again in the future, 
Diana replied,

“Absolutely, we already have. I think I told you, with 
moving, that we took all the pictures of the new house, 
and like have sat and talked with him about him [mov-
ing]…and now like he every day, every morning, 
comes in and gets the phone and wants to talk about 
all the pictures…and I think it’s really helped with the 
transition here like I feel he’s excited about it…”

She also stated,

“We had a like a zoom party for my niece and 
nephew last month and I took pictures of him zoom-
ing with them and the decorations we had and we 
talk about their birthday pretty much every day…

He usually initiates it too it’s like usually him that 
wants to talk about it…”

Diana and Lauren also revealed that their husbands were 
learning the strategies from watching them and imple-
menting them during conversations with the child. Finally, 
Lauren talked about how her eldest daughter likes to look 
through her old pictures, an activity David now enjoys with 
his sister (Table 3).

Discussion

In this study, we investigated the effects of family photos 
and the combined effects of photos, training, and coaching 
in the MORE (i.e., model, offer opportunities, respond, and 
expand) strategies on parents’ use of these communication 
strategies and the secondary effects on the children’s ability 
to answer or attempt to answer the WH- questions posed by 
the parents. Our findings indicate that photos alone resulted 
in small-moderate increases in the overall frequency of par-
ent communication strategy use and a moderate increase 
in the number of WH- questions answered for all dyads. 
Furthermore, parents described spontaneous generalization 
and maintenance of the target activities and strategies. Our 
results are promising, albeit limited, given the lack of a func-
tional relation.

As seen in previous parent-implemented telepractice 
studies (Akemoglu et al., 2020), parent training and coach-
ing via telepractice further increased (from pre-training 
levels) the level of overall use of strategies for two of the 
three parents (Dyads 1 and 2) and accounted for additional 
increases in the average number of WH-questions answered 
correctly or attempts to answer for two children (Dyads 2 
and 3). It should be noted that although the overall strategy 
used increased, the strategy use breakdown shows decreases 
in some strategies used by parents in the B2 phase (see 
Table 2). Possible reasons for this decrease include the 
implementation of the time delay strategy, which is corrob-
orated by the reduction in the average number of utterances 
spoken by the parents. Additionally, because the strategies 
could not be implemented simultaneously, the increase in 
the use of some of the strategies resulted in a natural reduc-
tion in the use of other strategies. Thus, there were differen-
tial effects on the types of strategies employed by each par-
ent. For example, in the B + phase, Diana implemented the 
“ask WH questions” and “respond and expand” strategies at 
the same average frequency as she had prior to the training. 
However, she implemented the “binary choices” and “mod-
eling” strategies more often. In contrast, Lauren increased 
the use of all target strategies. This example speaks to the 
adaptability of the intervention for each dyad’s conversation 
style. Similar results were seen in the study by Meadan et al. 
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(2016), where strategies were broken down one at a time to 
account for this effect.

For Dyad 1, there were no increases in child behavior in 
the B2 phase, possibly due to a lack of motivation (i.e., bore-
dom) with the same photos by this stage. Additionally, there 
is a chance of a delayed effect due to Grayson’s language 
skills. This hypothesis is supported by the comments made 
by Diana during the social validity interview. She discussed 
how he was eager to look at photos and talk about them out-
side of the scheduled sessions and that she saw growth in his 
language skills. For Dyad 2, upon introduction of the tablet 
during the B phase, the child engaged in some challenging 
behavior. For example, during some sessions, he refused to 
participate and requested to watch videos on the tablet (see 
data points for sessions 29, 37, and 43 on the graph).

There are several reasons why there were no further 
increases for Dyad 3 in the B2 phase. First, unlike the other 
participants, Hai started timing her wait time by looking 
at a clock and counting exactly 5 s. Second, she provided 
longer statements while modeling and expanding. Finally, 
Elsa started asking “why” questions, which Hai answered 
in detail. All of these actions could explain why there was 
no measurable change in Hai’s behaviors. Hai’s behavior, in 
turn, reduced the amount of time in the limited interaction 
for Elsa to respond and contribute to the conversation.

During the social validity interviews, parents rated 
the intervention favorably and reported spontaneous 

generalization of the photographs and target strategies to 
other routines and family members. Moreover, they pro-
vided key insights into which strategies were more chal-
lenging to implement, which will inform future studies. 
These results add to the growing evidence base of the 
social validity and acceptability of naturalistic interventions 
(Gevarter et al., 2022; Ousley et al., 2022).

Limitations and Future Research

There are a few limitations within this study. First, although 
dyads could select from five different events, the partici-
pants’ boredom with and preference for specific events may 
have impacted by the results. These factors could be possible 
reasons for the variability observed in child behavior. The 
delayed start of the study due to the COVID-19 pandemic, 
reduced the amount of time available for the intervention. 
These time constraints resulted in a limited number of ses-
sions in the B and B2 phases and did not allow us to collect 
generalization or maintenance data. Given the variability in 
data, it would have been beneficial to conduct more sessions 
and examine the long-term effects of the intervention. Addi-
tionally, the use of technology posed challenges (e.g., tablet 
without charge, audio and video hanging and freezing due to 
unstable Internet connection), resulting in a canceled session 
and a training session taking longer than expected. Finally, 
the lead researcher, who was also the coach, served as the 

Table 3  Parent social validity scores

Questions with a * represent an inverted score

Strategy Usefulness for child 
(mean, range)

Easiness of implementation for 
parent (mean, range)

Overall rating (mean, range)

Modeling 4.3 (4–5) 4.7 (4–5)
Offer opportunities: ask WH questions 5+ 3.7

(range 2 to 5)
Offer opportunities: provide wait time 5 4

(range 2 to 5)
Offer opportunities: provide binary choices 4.3

(range 4 to 5)
5

Respond 5 4.7 (range 4 to 5)
Expand 4.7 (range 4 to 5) 4.3 (range 4 to 5)
Intervention component
Family photos
Coaching
Zoom training

5
5
5

Overall intervention feasibility
Disruptive 5*
Routine friendly 5
Undesirable side effects 5*
Effects of child’s communication 4.7 (range 4 to 5)
Aligned with goals for self 4.7 (range 4 to 5)
Likely to recommend to another parent 4.7 (range 4 to 5)
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main coder and completed the social validity questionnaire 
via an interview with the parents. This format could have 
positively skewed the data.

Analyzing our quantitative and qualitative findings 
together, we can see that conversing while looking at photos 
of family members and of fun activities, provided the partici-
pants with a chance to reminisce about fun times during the 
lockdowns imposed by the COVID-19 pandemic.

Anecdotally, the conversations appeared to shift from 
resembling an interview (e.g., the parents asking yes/no 
questions) to a more natural dialogue with reciprocal back-
and-forth conversation exchanges supported by the photos. 
This type of conversational dialogue has been found to be 
lacking in conversations between parents and children with 
ASD (Goldman & DeNigris, 2015).

Moreover, all parents commented positively on the switch 
to the telepractice format as their children were more com-
fortable in their natural environment. For the researcher, the 
switch to telepractice allowed more flexibility when sched-
uling sessions with the families (i.e., the commute was no 
longer a consideration). We were also able to reschedule 
sessions at the last minute if the parent requested it. The 
benefits of the switch to telepractice are consistent with what 
has been described in previous studies (Raulston et al., 2019; 
Simacek et al., 2021).

Future studies should investigate the different active 
ingredients of packaged NDBI interventions to determine 
the most effective components of the intervention and, thus, 
improve the intervention’s efficiency (D’Agostino et al., 
2023). Researchers should also investigate the effects of 
photos and NDBIs on children’s recollection of the events, 
narrative development, affective joint engagement with the 
parent, and reminiscing.

Overall, these results suggest that (a) family photos may 
be an effective visual support strategy to promote communi-
cation about past events between parents and children with 
and at risk for ASD; (b) family photos may naturally cue par-
ents to engage in communication strategies (e.g., providing 
communication opportunities); and (c) training and coaching 
are necessary for some parents to implement all the target 
strategies during conversations.
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