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Abstract
Adults with intellectual and developmental disabilities frequently experience poor life outcomes, with individuals report-
ing lower levels of social support, relationships, gainful employment, and satisfaction in their quality of life. To ameliorate 
these outcomes, social skills and social communication interventions aligned with the needs of adults are warranted. This 
study examined the efficacy of Snack Talk, a supplemental naturalistic visual communication support, with five adults 
with intellectual and developmental disabilities. Snack Talk was implemented during the midday mealtime, with the goal 
of increasing conversation engagement. A withdrawal design across participants was used. Results demonstrated increases 
in conversation engagement and showed meaningful gains for participants in the intervention and postintervention phase 
compared to baseline.

Keywords  Intellectual and developmental disabilities · Social skills · Mealtimes · Communication

The prevalence of diagnoses of developmental disabili-
ties (DD) in general, and autism spectrum disorder (ASD) 
diagnoses in particular, have increased dramatically in the 
last two decades (Baio et al., 2018; Boyle et al., 2011; Hill 
et al., 2014). Many of the individuals who have received 
these diagnoses are now approaching, or have entered, adult-
hood. Unfortunately, the adult service system is ill-prepared 
and underfunded (Gerhardt, 2009), often lacking resources 
and experienced staff (O'Keefe & Siebenaler, 2006). Thus, 

effective treatment and services for adults with DD and/or 
ASD1 continues to be needed.

Current literature indicates that outcomes for adults with 
disabilities, including ASD and DD, are generally poor for 
the majority of the surveyed individuals (Levy & Perry, 
2011). That is, most individuals remain living at home, are 
often isolated, and rely on aging parents or other caregivers 
for daily care. Individuals with disabilities indicate they are 
often unable to access higher education, gain employment, 
or build successful friendships or romantic relationships 
with others (Bishop-Fitzpatrick et al., 2018; Grob et al., 
2019; Howlin et al., 2013; Levy & Perry, 2011).

Social skills are necessary for these endeavors and are 
critically needed to independently navigate the social expec-
tations of adult life. Further, social skills are prerequisites 
to other desired outcomes such as gainful employment, 
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meaningful relationships, and community inclusion. Adults 
with disabilities may experience difficulties in social skills 
and although they may respond to bids for communication, 
their responses may be incomplete, brief, or acontextual, and 
therefore less successful (Hood et al., 2017). This may dimin-
ish an individual’s sense of community membership or sense 
of inclusion and belonging to a group of peers, ultimately 
affecting an individual’s overall quality of life (Schwartz, 
2000; Schwartz & Kelly, 2021). Literature strongly suggests 
that social skills are essential for a successful and independ-
ent adult life and attention to social supports and outcomes is 
warranted (Gresham & Elliott, 2014). Yet there is a paucity 
of evidence-based social communication supports for adults 
with ASD and/or DD designed to meet the needs of the adult 
population and their specific contexts of social life. Although 
in recent decades gains have been made towards identifying 
effective social communication supports, most social skills 
research has been conducted with children (Grob et al., 2019; 
Walton & Ingersoll, 2013). Therefore it is unclear if interven-
tions that have demonstrated effectiveness in younger popu-
lations are effective for adult populations with disabilities.

Applied Behavior Analysis 
across the Lifespan

Much of the research that does include this population is 
rooted in the field of applied behavior analysis (ABA; Baer 
et al., 1968; Cooper et al., 2020). Interventions based on 
ABA have shown medium to large effects (Eldevik et al., 
2009; Reichow & Wolery, 2009) and are considered the 
gold standard intervention for individuals with ASD. ABA 
encompasses numerous different evidence-based practices 
to address interfering behavior and teach new skills. These 
practices can easily be adapted to meet the needs of each 
learner, ensuring intervention is matched to the appropriate 
age and level of skill and overall development. This inherent 
flexibility allows interventions to grow with learners across 
the lifespan. Research has demonstrated the effectiveness 
of ABA-based interventions with children with ASD and/
or I/DD (e.g., Haymes et al., 2015; Machalicek et al., 2021; 
Neidert et al., 2010), but limited research exists demonstrat-
ing the effects of ABA with the adult population.

The Association of Professional Behavior Analysts 
(APBA), an organization whose mission is to promote and 
advance the science of ABA, recommends ABA for adults 
in their practice guidelines (APBA, 2019). Yet, as a result of 
lack of evidence demonstrating the effectiveness of ABA for 
adults, insurance coverage for ABA services for this popula-
tion often falls outside of age limits (Autism Speaks, 2020). 
In order to demonstrate the effectiveness of ABA with adults 
with ASD and DD across the lifespan, additional research 
is needed.

Social Skills Interventions for Adults with DD

Social skills and social communication supports have been 
examined extensively in research grounded in ABA (e.g., 
Hughes et al., 2011; Krantz & McClannahan, 1998; Mur-
dock & Hobbs, 2011; Steinbrenner et al., 2020; Walton & 
Ingersoll, 2013; Wong et al., 2015), yet few studies have 
included adults with ASD or other DD as the primary par-
ticipants (Aguirre et al., 2015). In addition, most published 
studies have not included naturalistic settings and natural 
conversation partners (Aguirre et al., 2015; Haring et al., 
1986; but see Nuernberger et al., 2013, for an exception).

Mealtimes present a potentially opportune time to 
address social communication skills through intervention. 
As a routine, mealtimes provide opportunities for indi-
viduals to develop and engage in social communication 
skills (Massey, 2004) and build connections and commu-
nity membership within their social groups. This natural 
structure allows for opportunities to embed social skills 
instruction (Snow & Beals, 2006). One intervention that 
has shown promising effects in supporting social com-
munication for younger populations with DD and/or ASD 
during mealtimes is Snack Talk (Bateman et al., 2022).

Snack Talk

Snack Talk (Gauvreau, 2017) is a visually based naturalis-
tic instructional protocol built on the evidence-based prac-
tice of using visual supports (Steinbrenner et al., 2020) to 
increase social communication during mealtimes. Snack 
Talk is a low-cost and low-resource intervention that has 
been evaluated with younger individuals with DD (Bate-
man et al., 2022). Snack Talk involves a training package 
that incorporates visual supports, modeling, prompting, 
and reinforcement (explained further below). Participants 
are first interviewed to identify high-interest and pre-
ferred topics. The Snack Talk visual supports include a 
textual prompt (e.g., “Where do you like to travel?”) with 
9–12 pictures representing previously identified possible 
responses from participant interviews. The supports are 
also aligned with current communication goals for the par-
ticipants and can be used as a supplement to augmenta-
tive and alternative communication supports (AAC). This 
study sought to conduct a systematic replication, exam-
ining the effects of implementation of Snack Talk in an 
adult academy setting with adults with ASD and DD, com-
pared to previous iterations of the Snack Talk interven-
tion which was evaluated with younger populations (see 
Bateman et al., 2022, for a further discussion of studies). 
We sought to investigate the following questions: (1) Does 
the use of the Snack Talk intervention result in increased 



1087Behavior Analysis in Practice (2023) 16:1085–1099	

conversation engagement for adults with ASD and DD 
during mealtimes? (2) Does the effects of implementa-
tion of the Snack Talk intervention maintain following the 
initial intervention? and (3) What is the social validity of 
Snack Talk for participants and staff members at an adult 
academy serving adults with ASD and DD?

Method

Participants

Five adults with ASD and other DD were recruited from a 
day program at an adult academy for individuals with dis-
abilities in a mid-Atlantic state. This adult day academy 
provided behavioral services and support to focus on pro-
moting learning, personal growth, individual choice, and 
meaningful engagement. Further, each participant received 
individualized programming and intervention developed 
by a board certified behavior analyst, and implemented by 
behavioral technicians and staff in the adult day academy. 
Participants recruited in this study demonstrated chal-
lenges in the skillset of social skills. Social engagement 
was a target goal for these individuals, as identified by 
participants, participants’ families, as well as adult acad-
emy staff. These individuals expressed a desire to attend 
events in the community (such as lunch and dinner meet 
ups). Some participants recruited did not demonstrate the 
skills necessary to appropriately engage and attend these 
community events, as they engaged in high rates of inter-
fering behavior. Some participants did currently attend 
these types of events in the community, but struggled to 
meaningfully engage with their peers.

Adults with disabilities in this study attended this acad-
emy 5 days a week from morning until early evening, for a 
total of 8 hr a day. The inclusion criteria for participants in 
this study were (1) a medical diagnosis of DD; (2) a chron-
ological age between 18 and 60; (3) eligibility for adult 
services at the adult academy; (4) identified challenges 
in social communication; and (5) demonstration of intra-
verbal control and intraverbal-tact control. Demographic 
information pertaining to age, eligibility, and repertoires 
of skills were collected via staff and interventionist report.

Brandon was a 25-year-old man diagnosed with ASD, 
anxiety, obsessive-compulsive disorder, and attention-
deficit/hyperactivity disorder. Results of his Vineland-II 
placed his expressive language skills at 2 years, 4 months; 
receptive language skills at 2 years, 2 months; and inter-
personal skills at 2 years of age. Brandon primarily com-
municated vocally using rote 3 to 5 word utterances. Adult 
academy staff described Brandon’s communication, iden-
tifying he spoke quickly, presented with poor articula-
tion, and engaged in high-frequency vocal perseveration. 

Other than greeting others, pragmatic language was not 
observed. Brandon had not been observed independently 
initiating interactions with peers.

Alexander was a 40-year-old man diagnosed with Frag-
ile X, anxiety, and impulse-control disorder. Results of his 
most recent Vineland-II placed his expressive language 
skills at 4 years, 5 months; receptive language skills at 
18 years; and interpersonal skills at 4 years, 7 months. 
Alexander, a vocal communicator, used short phrases and 
gestures to communicate his needs. Adult academy staff 
described Alexander's communication, indicating that he 
demonstrated poor articulation, stuttering, and very low 
voice volume, making him difficult to understand; how-
ever, he frequently initiated greetings toward staff mem-
bers by reaching out to shake their hand. Beyond this ini-
tial exchange, Alexander was not observed to engage in a 
conversation with more than one or two exchanges, and 
although he was observed to be interested in peers (i.e., 
watching them), he did not independently initiate an inter-
action with them.

Mason was a 25-year-old man diagnosed with ASD. 
Results of his most recent Vineland-II placed his expressive 
language skills at 6 years, 4 months; receptive language skills 
at 7 years, 6 months; and interpersonal skills at 2 years, 4 
months. Mason was a vocal communicator who had been 
observed to communicate using short sentences and rote 
phrases. Adult academy staff described Mason’s commu-
nication, identifying that he engaged in high rates of vocal 
stereotypy in the form of scripting from cartoons and movies, 
which was difficult to interrupt or shift in topic. Conversation 
partners often had to repeat questions before he answered. 
Following a very quick answer, he would return to scripting. 
Mason had not been observed asking others questions about 
themselves or their interests, nor had he been observed to 
independently initiate interactions with peers.

Felicity was a 23-year-old woman diagnosed with ASD 
and anxiety. Results of her most recent Vineland-II placed 
her expressive language skills at 22+ years; receptive lan-
guage skills at 6 years, 6 months, and interpersonal skills 
at 3 years, 7 months. Felicity could make requests and ask 
using full sentences. Adult academy staff described Felic-
ity’s communication, indicating she commonly spoke to 
both peers and staff members, generally by asking questions 
related to topics of interest to her. She primarily directed 
most communication towards staff members, frequently 
requiring prompting to initiate to peers. Felicity was also 
observed to perseverate on topics and ask the same ques-
tions repeatedly.

Tim was a 35-year-old man diagnosed with moderate-
intellectual disability, bipolar disorder, and obsessive-
compulsive disorder. Results of his Vineland-II placed his 
expressive language skills at 7 years, 7 months; receptive 
language skills at 4 years, 7 months, and interpersonal skills 
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at 8 years, 7 months. Tim, a vocal communicator, was able 
to use and understand full sentences, however he demon-
strated deficits in pragmatic language. Adult academy staff 
described Tim’s communication, indicating that Tim often 
spoke to staff members about topics of interest to him, but 
failed to reliably respond to questions or statements. Tim 
would perseverate on a single topic for extended periods 
of time and it was difficult for staff to change the topic. In 
addition, Tim was not observed to ask questions about any 
topic and was not observed to independently initiate interac-
tions with peers.

Interventionists

To assess the efficacy of Snack Talk, the intervention was 
implemented by the first and second authors. At the time of 
the study, the first author was a board certified behavior ana-
lyst with a doctoral designation (BCBA-D), held a doctoral 
degree in special education, and had 12 years of experience 
working with individuals with ASD and other DD in school 
settings. The second author was a doctoral student who 
worked with the first author as a research assistant. At the 
time of the study, the second author held a master’s degree 
in special education and had 8 years of experience working 
with individuals with DD in school and clinic settings.

Experimental Design

The current study employed a variation of a withdrawal 
design  (Gast & Ledford,  2014), in which participants 
moved through baseline and intervention phases concur-
rently. Because intervention was simultaneously provided 
to all participants during mealtime as a naturalistic inter-
vention package, it was not feasible to make individual pro-
gramming decisions regarding phase changes. Baseline and 
intervention phases were alternated, meeting What Works 
Clearinghouse (Kratochwill et al., 2013) methodology cri-
teria for single-case research design. Data from a total of 
two baseline conditions, two intervention conditions, and 
postintervention maintenance probes were collected for each 
participant.

Setting and Materials

Experimental sessions occurred in a conference room at an 
adult academy program for adults diagnosed with DD. As 
a whole, the program had 15 adults and 5 staff members. 
Five adults participated in the study and sat at one large 
table during lunchtime. Sessions across all phases occurred 
daily for the entire duration of the 30-min lunch block unless 
there was a planned disruption in the adult academy sched-
ule (e.g., a field trip was planned or it was a holiday) over 

a period of 3 months. During all sessions, the participants, 
and two members of the research team were present. This 
allowed for a 1:2.5 staff-to-participant ratio. Intervention 
was implemented during the adults’ typical lunchtime rou-
tine. Adults not participating in the intervention were in 
another room having lunch with staff members.

Snack Talk visual supports served as the primary inter-
vention tool in this study (see Fig. 1). Prior to development 
of the Snack Talk supports, adult academy staff and adult 
participants interviewed participants to identify each indi-
vidual’s interests. In these separate interviews, the research 
team asked staff and adult participants what kind of activi-
ties the participants liked to engage in at the adult acad-
emy, as well as what their individual interests were such as 
preferred topics of conversation, movies, activities to do at 
home, places to eat, and travel. These interviews ensured 
incorporation of family and cultural norms into the develop-
ment of intervention, as cultural considerations and values 
were often reflected in each participant’s interests. Then, 
Snack Talk supports were created by the interventionists on 
the research team (i.e., the first and second authors). Snack 
Talk supports were 8½ by 11-in laminated sheets of paper 
that included a question related to the identified topic (e.g., 
“Where do you like to visit?”) and 9–12 pictures with text 
representing possible answers. Possible answers included 
individual interests identified in brief interviews with par-
ticipants to ensure participants were motivated to commu-
nicate with their peers with Snack Talk supports. Both text 
and pictures were included in these supports to ensure all 
participants could access intervention regardless of their 
ability to read text. Each sheet included preferred answers 
from several participants to promote engagement by more 
than one participant at a time. These supports were made 
using Microsoft Word and pictures identified through the 
Google Images service. In addition to Snack Talks supports, 
a video camera and tripod were used to video record sessions 
in order to collect implementation data, and a laptop was 
utilized to code and analyze the data.

Dependent Variable Definitions and Measurement

The dependent variable was conversation engagement 
between and among participants and implementers. Con-
versation engagement was defined as verbal or nonverbal 
communicative acts by participants towards a peer, adult 
academy staff member, or intervention implementer. Conver-
sation engagement included communicative acts that were 
initiations and responses, to include the reciprocal nature 
of conversation. Staff members and implementers were 
included in this definition because the participants were 
adults, and therefore age-peers of the staff members and 
implementers. An initiation was defined as a participant ver-
bally or nonverbally initiating a communicative interaction 
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that was not in response to a peer’s or implementer's prior 
statement. Initiations could be based on Snack Talk cards 
or relevant topics (e.g., the weather or lunch) but initiations 
that were perseverative speech or not directed towards a 
peer or implementer were not counted unless the partici-
pant directly engaged a peer or adult in the process. For 
example, a participant commenting on the weather to a staff 
member would be coded as a verbal initiation, but a general 
comment regarding the weather made to the entire room 
without a bid for attention to someone would not be coded as 
conversation engagement. Responses were defined as verbal 
or nonverbal communicative acts in response to a peer’s or 

implementers’ verbal or nonverbal initiation. Overall, vocal 
utterances were considered verbal communicative acts while 
directed gestures such as pointing were considered nonver-
bal communicative acts. If a participant was unresponsive 
to a communication bid from a peer or implementer within 
5 s of the original communication bid, this was indicated 
as a “nonresponse” on the data coding sheet and a least-
to-most prompting protocol was implemented (see below). 
Conversational engagement was measured by collapsing ini-
tiations and responses into one broad code of “communica-
tive acts” due to the range of communication skills demon-
strated across participants. Further, we collapsed verbal and 

Fig. 1   Visual communication 
support example. Note. Exam-
ple of visual communication 
support used during mealtimes. 
Copyright 2020 by Author 
under a Creative Commons 
Attribution-Noncommercial 
4.0 International License (CC 
BY-NC). Publicly available 
at (Open Science Framework 
blinded for review)
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nonverbal modes into one category as participants frequently 
used both modalities simultaneously. If both modalities were 
used, it was recorded as a single instance of a communi-
cative act. This allowed the data collected to represent the 
nonverbal and developing social communication abilities for 
this group of adults.

The first 10 min of each 30-min mealtime were video 
recorded, and coders subsequently observed the video and 
manually recorded conversation engagement. Because social 
conversation often does not include a defined beginning and 
end, 10-s partial interval recording was used, in which cod-
ers scored conversation engagement if the target behavior 
occurred at any point during a given interval. Although this 
coding procedure risks overestimating target behavior occur-
rence (Ledford & Gast, 2018), it can estimate conversation 
engagement while accounting for the natural lulls and breaks 
in conversation, as shown with previous social communica-
tion interventions (e.g., Hochman et al., 2015).

Procedures

All baseline and intervention sessions occurred during the 
first 10 min of lunchtime. A video camera with audio capa-
bilities was set up in the corner of the room for all condi-
tions. Video recording began as soon as all participants were 
present at the table for mealtime (unless they were absent 
from the academy that day). To accommodate the natural 
variation in the lunchtime routine, coding continued if an 
adult consumer left the table, with the resulting intervals 
coded as nonengagement.

Baseline

Baseline sessions were “business as usual,” because meal-
time was a pre-established and familiar routine at the adult 
academy. Study implementers and participants sat and ate 
lunch at the table. During this condition, Snack Talk sup-
ports were not available, and any adult academy staff mem-
bers that were present were directed to interact with partici-
pants as they typically would.

Intervention

During intervention sessions, implementers supported adult 
participants in a 1:2 or 1:3 ratio. Implementers rotated sup-
porting adult participants daily throughout the entirety of 
intervention and postintervention generalization phases. 
Implementers positioned Snack Talk supports on the table 
where they were visually and physically accessible for the 
adult participants. Several Snack Talk cards were made 
available to all participants to decrease the likelihood of 
participants becoming familiar and/or memorizing a sin-
gle discriminative stimulus. Next, the implementers started 

intervention by initiating a group model of conversation 
engagement by holding up a Snack Talk card making a state-
ment of preference related to the picture (for example, “What 
did you do this weekend? I went to the movies! What did 
you do?”). The implementer then paused 5–10 s to provide 
each of the adult participants an opportunity to respond. If 
participants did not engage in conversation independently 
within this time frame, the implementers used two-step 
least-to-most prompting (verbal only and a combination of 
gestural and verbal) as needed with each of the participants 
the implementer was supporting. First, the implementers 
directly asked the adult participant the topic question printed 
on the Snack Talk support card. If a target response did not 
occur, the implementers next used a combined gestural and 
verbal prompt, which consisted of pointing at the Snack Talk 
card while verbally prompting the participant to ask a peer 
the question on the Snack Talk card (“You can ask Felic-
ity what she likes to do for fun.”) Implementers alternated 
prompting as needed between participants to ensure all study 
participants had equal opportunities to engage in conver-
sation. Instances of conversation engagement were imme-
diately reinforced by providing positive social praise (e.g., 
“Awesome job telling me you like to visit the movies!”). 
Praise was provided following each instance of conversa-
tion engagement, regardless of prompting level. Following 
the group model and individual engagement with each adult 
participant, implementers provided individual support using 
the identified prompt procedures to participants to engage in 
conversation engagement using the Snack Talk cards. This 
modeling procedure was implemented with adult partici-
pants daily during intervention phases of intervention.

Because the intervention was implemented during lunch, 
natural lulls in conversation were anticipated. A natural lull 
in conversation was defined as a period of 10–15 s where 
there was no occurrence of verbal or nonverbal social inter-
action. This length of a pause in our operational definition 
of a lull in conversation was used to allow enough time for 
adult consumers to have an adequate opportunity to engage 
with their peers before implementation of prompting pro-
cedures. When these pauses occurred, implementers used 
the described least-to-most prompting hierarchy to facilitate 
social conversations between the participants for the dura-
tion of the mealtime. Initiations towards peers, staff mem-
bers, and implementers were verbally reinforced through 
delivery of social praise and engagement in naturalistic con-
versational turns. Intervention procedures remained consist-
ent throughout all intervention conditions.

Postintervention Maintenance Phase

Given the applied nature of this research, participants were 
integrated back into the classroom with all peers during 
mealtimes at the end of the final intervention phase. Study 
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participants sat at different tables with different peers who 
did not participate in intervention. Maintenance probes were 
conducted every 2 weeks for 6 weeks, for a total of three data 
collection probes. Due to restrictions related to video con-
sent for other adult academy attendees, and limited resources 
and personnel within the adult academy, study participants 
returned to the original intervention setting for these probes. 
Snack Talk supports were implemented during these probes, 
and implementers continued to prompt and reinforce as they 
had in the intervention phase.

Procedural Fidelity

Implementers completed a self-report procedural fidelity 
checklist in every session in each condition. In addition, 
procedural fidelity was coded from video recordings by 
primary and secondary coders (see IOA), using the same 
procedural checklist. The checklist consisted of six steps: (1) 
Place Snack Talk on the table during mealtimes; (2) model 
by making an on-topic comment and showing the Snack 
Talk card to the participants seated at the table; (3) If par-
ticipants respond, reinforce these interactions with social 
praise and other reinforcement systems if appropriate; (4) 
If participants do not respond, begin least-to-most prompt-
ing and continue the prompting hierarchy until the target 
response occurs; (5) provide reinforcement when conversa-
tion engagement occurs: and (6) as natural lull in conversa-
tion occurs, reinstate prompting hierarchy. Self-report and 
fidelity coding from video recordings were collected across 
baseline, intervention, and maintenance conditions. The data 
showed that 0% of treatment components were implemented 
in baseline and 100% were implemented in intervention and 
maintenance conditions.

Interobserver Agreement

Interobserver agreement (IOA) was measured independently 
by members of the research team. The second author was the 
primary data collector and a special education graduate stu-
dent served as a secondary coder. The second author trained 
the second coder on behavioral definitions and measurement 
procedures during data collection sessions not included in 

IOA calculations. Training continued until 90% agreement 
on IOA coding procedures was reached in three consecutive 
sessions. Interval-by-interval IOA (Cooper et al., 2020) was 
collected between 29% and 33% of sessions in all study con-
ditions across all participants via video recorded sessions. 
IOA is reported in Table 1.

Social Validity

In order to evaluate perceptions and acceptability of Snack 
Talk, social validity data were collected from both partici-
pants and academy staff members. To identify perceptions 
of intervention from participants, a four-question survey 
was administered upon completion of this study. This sur-
vey was four questions long and included a Likert-scale 
with three possible answers. A visual representation of pos-
sible responses, ensuring participants were able to respond 
independently, was included in this survey for participants 
(see Fig. 2).

To identify perceptions of intervention from academy staff 
members, anonymous, self-report, surveys were collected (see 
Table 2). These surveys were distributed to the lead of the 
adult day academy by members by the research team. Then, 
surveys were distributed among staff members. Once com-
plete, surveys were returned to the lead of the adult day acad-
emy and then given back to the research team. Identifying 
information was not included in social validity surveys. This 
survey was eight questions long and included a Likert-scale 
with five possible answers. An opportunity to provide open-
ended feedback was included.

Effect Size Estimation

In addition to visual analysis, the percentage of nonoverlapping 
(PND; Scruggs et al., 1987) was used to analyze the effects of 
intervention. To calculate this, we calculated the proportion of 
data points in intervention conditions that exceeded the highest 
data point in the baseline conditions. We followed Scruggs 
et al. 's (1987) recommendation that interventions with no 
clear differences have a PND less than 50, moderately effec-
tive interventions have a PND between 50 and 70, and the most 
effective interventions have a PND greater than 70.

Table 1   Interobserver agreement

Note. Percentage and range of interobserver agreement for each condition is reported for each participant

Participants Baseline 1 (range) Intervention 1 (range) Baseline 2 (range) Intervention 2 (range) Maintenance

Brandon 97% 94% (92–96) 99% (98–100) 99% (97-100) 92%
Alexander 96% (95–97) 90% (92–98) 94% (88–100) 100% 100%
Mason 99% (97–100) 100% 98% (95–100) 100% 100%
Felicity 98% (96–100) 92% (88–96) 98% (95–100) 100% 96%
Tim 89% (80–98) 85% 98% (96–100) 100% 100%
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Results

Conversation Engagement

In comparison to baseline, implementation of the Snack Talk 
intervention resulted in increased conversation engagement 
across all participants (see Figs. 3, 4, 5, 6 and 7).

Brandon engaged in low levels of conversation with 
teachers and peers during baseline phases, ranging from 

0% to 10% of intervals (M = 3.3%, SD = 3.3%; see Fig. 3). 
When the intervention was implemented, Brandon showed 
an immediate increase in conversation engagement, rang-
ing from 15% to 35% of intervals (M = 26.2%, SD = 6.3). 
There was no overlap between baseline and intervention 
sessions, with levels of conversation engagement consist-
ently higher in the intervention phases. PND was calcu-
lated and = 100%. During the maintenance phase, Bran-
don continued to show relatively stable and high levels of 

Fig. 2   Participant social validity 
rating scale

Participant Snack Talk Social Validity 

Participant Initials : ______________  Interviewer : _________________ 

1. Did you talk to your friends using the mealtime cards? 

2. Did you enjoy using the mealtime cards to talk to your friends?

3. Do you think you have more friends when you use the mealtime cards? 

4. Do you want to continue using mealtime cards to talk to your friends? 

Yes           Some

Yes           Some

Yes           Some

Yes           Some

times             No 

times             No 

times             No 

times             No 
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Table 2   Social validity questions and results: Staff

Note. The scale was 1 = very ineffective to 5 = very effective.

Social validity questions Average rating

1. To what extent do you feel this intervention seemed effective in increasing communication (teachers or peers) during meal-
times?

4.5

2. To what extent do you feel this intervention seemed effective in increasing engagement during mealtimes? 4.75
3. To what extent do you feel this intervention seemed effective in increasing consumer’s repertoire of conversational topics 

during mealtimes?
4.75

4. To what extent do you feel this intervention seemed effective in decreasing consumer engagement in challenging behavior? 3.5
5. To what extent do you feel that this intervention seemed effective in increasing confidence in teachers to support consumers 

during mealtimes?
3.25

6. To what extent do you feel that this intervention seemed effective in increasing interactions among consumers and staff 
outside mealtimes?

3.25

7. To what extent do you feel that this intervention seemed effective in increasing friendships among consumers? 2.75
8. To what extent do you feel that this intervention seemed effective in increasing community membership (feeling of group 

belonging) among consumers?
2.75

Sessions

Pe
rc
en
to

fI
nt
er
va
ls

Baseline 1 Intervention
1

Baseline 2 Intervention
2

Generalization

Brandon

Fig. 3   Percent of intervals Brandon engaged in conversation
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Fig. 6   Percent of intervals Felicity engaged in conversation
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conversation engagement (range: 25%–30%, M = 28.3%, 
SD = 2.9%).

Alexander engaged in low levels of conversation with 
teachers and peers during baseline phases, ranging from 0% 
to 18% of intervals (M = 4.9%, SD = 5.7%; see Fig. 4). 
When the intervention was implemented, Alexander showed 
an immediate increase in the percentage of intervals with 
conversation engagement, ranging from 12% to 37% of inter-
vals (M = 21.8%, SD = 7.9%). Although overlap occurred 
between baseline and intervention sessions (six sessions), 
overall levels of conversation engagement were consistently 
higher during intervention. PND was calculated and = 54%. 
During the maintenance phase, Alexander continued to show 
stable, high levels of engagement in conversation (range: 
23%–27% of intervals, M = 25%, SD = 1.7%).

Mason engaged in low levels of conversation with teachers 
and peers during baseline phases, ranging from 0% to 18% of 
intervals (M = 8.3%, SD = 5.6%; see Fig. 5). When the interven-
tion was implemented, Mason showed an immediate increase 
in the percentage of intervals with conversation engagement, 
ranging from 22% to 47% of intervals (M = 33.9%, SD = 7.5%). 
Although there was a slight upward trend towards the end of 
Mason’s second intervention phase, the overall results show 
no overlap between baseline and intervention sessions and the 
immediate change in behavior that was evident when the first 
intervention phase was introduced and withdrawn. PND was 
calculated and = 100%. During the maintenance phase, Mason 
continued to show stable and high levels of conversation engage-
ment (range: 48%–52% of intervals, M = 50%, SD = 1.7%).

Felicity engaged in inconsistent and variable levels of con-
versation engagement with teachers and peers during baseline 
phases, ranging from 0% to 62% of intervals (M = 19.4%, SD 
= 16.1%; see Fig. 6). When the intervention was implemented, 
Felicity showed an immediate increase in the percentage of 
intervals with conversation engagement, ranging from 15% to 
85% of intervals (M = 43.1%, SD = 17.3%). Elevated levels 

of conversation engagement were evident in both interven-
tion phases compared to baseline. However, Felicity’s data 
showed considerable variability within phases, as well as over-
lap between baseline and intervention (six sessions). PND was 
calculated and = 54%. During the maintenance phase, Felicity 
showed stable and high levels of conversation engagement 
(range: 40%–46% of intervals, M = 48.3%, SD = 9.3%).

Tim engaged in low levels of conversation with teachers and 
peers during baseline phases, ranging from 2% to 37% of inter-
vals (M = 13.8%, SD = 12.2%; see Fig. 7). When the interven-
tion was implemented, Tim showed an immediate increase in 
conversation engagement, ranging from 27% to 52% of intervals 
(M = 37.3%, SD = 8.0%). Overall, higher levels of conversation 
engagement were seen in intervention phases compared with 
baseline. However, Tim’s data showed considerable variability 
within phases, as well as overlap (five sessions) between base-
line and intervention. PND was calculated and = 50%. Further, 
Tim showed an increasing trend in conversation engagement 
during the maintenance phase (range: 37%–57% of intervals, M 
= 45%, SD = 10.4%). The strength of functional control shown 
in Tim’s data is somewhat limited by undesirable trends in the 
first baseline and intervention phases. However, the consistently 
high levels of conversation engagement during the second inter-
vention and maintenance phase suggest that the intervention 
was ultimately effective.

Social Validity

Social validity results from participants suggested that all 
participants reported that they enjoyed using Snack Talk (see 
Table 3). All participants responded “Yes” to all questions. In 
addition, participants indicated increased friendships when 
using these supports and wanted to continue using Snack Talk 
supports following completion of this intervention.

Social validity results suggested that all academy staff 
members found intervention to be moderately effective in 
increasing engagement in social conversation for adults 
diagnosed with ASD and DD (see Table 2). Feedback 
collected from the open-ended question included in the 
social validity questionnaire indicated that staff felt that 
implementation of Snack Talk played a role in increased 
social relationships with peers during mealtimes. In addi-
tion, anecdotal feedback from staff members identified 
the necessity of continued implementation outside of the 
intervention setting to ensure generalization.

Discussion

This study sought to examine the effects of implementa-
tion of Snack Talk with five adults diagnosed with DD 
and or/ ASD. Results indicated increased engagement in 
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Fig. 7   Percent of intervals Tim engaged in conversation
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conversation for participants during intervention and main-
tenance phases, demonstrating moderate effect upon visual 
analysis of intervention. The level of behavior change shown 
during intervention phases was different for each participant, 
comparable to each participant’s learning history and current 
levels of support and communication development. The goal 
of this intervention was to increase engagement in reciprocal 
conversation with staff and peers.

In this study, participants had a wide range of language 
abilities, demonstrating the potential versatility of this inter-
vention to support a diverse range of individuals. Partici-
pants who communicated using multiword, complex sen-
tences were able to engage with peers who used one- to 
two-word phrases to communicate. This intervention serves 
as a vehicle to foster social communication, providing a con-
text for community membership. Although an abundance of 
literature exists identifying meaningful outcomes of visual 
supports in early childhood and early intervention settings 
(e.g., Watson & DiCarlo, 2016; Zimmerman et al., 2017), 
this study extends this literature to the adult population of 
individuals diagnosed with ASD and other DD.

Social validity findings were mixed. Although the staff at 
the adult day support center rated the intervention as very 
effective in increasing the conversation engagement of adults 
with DD and/or ASD during mealtimes, their ratings of their 
confidence in implementing the intervention were lower. 
This may be due to their inconsistent exposure to interven-
tion implementation, because researchers acted as imple-
menters for the duration of the study with indirect involve-
ment from center staff. We hypothesize it may also be due to 
the perceived lack of importance of the lunchtime routine. If 
staff members view this time as noninstructional, there may 
be more reluctance to implement an intervention during this 
time, lowering perceptions of intervention feasibility.

Social validity results from the staff and consumers 
also indicated differing assessments of intervention effi-
cacy in increasing a sense of community membership and 
strengthening friendship ties with adult participants rating 
the intervention as more effective in increasing friendships 
and community membership. Exploring the differences 
in definitions of friendship and community membership 
between individuals who staff adult support centers and 
the adults themselves is important when considering the 

intended goals of this intervention and its perceived effi-
cacy. Results from the differing perspectives within the 
social validity surveys tentatively suggest that there may 
be a mismatch in definitions and the goal of friendship 
supports between the individuals who staff adult centers 
and the adults that attend them.

In addition, future research could extend this research to 
incorporate additional social skills related to social com-
munication within the Snack Talk intervention protocol. 
Further, as reciprocal conversation engagement occurs con-
sistently among participants, additional target skills can be 
targeted focusing on the social nuances of communication. 
This includes more formal, targeted instruction around turn 
taking in conversations, as well as timing and pacing and 
conversation elaboration.

Limited research exists identifying the effectiveness 
of ABA in adolescent and adult populations, as much of 
research funding targeting ASD is focused on early inter-
vention. As a result, additional research examining the 
effects of ABA across the lifespan is needed. This study 
identifies the effectiveness of strategies and practices used 
in ABA in the adult population, demonstrating that indi-
viduals in this age group continue to learn and gain skills 
well into adulthood. In particular, findings from the cur-
rent study contribute to literature on the use of ABA to 
increase communication and social and skills development 
in several ways. First, this study included adults with ASD 
and other DD, a group historically underresearched and 
underserved (Aguirre et al., 2015), as its participants. Par-
ticipant and social validity outcomes suggest that Snack 
Talk is an effective intervention for supporting the conver-
sation engagement and communication skill development of 
adults with DD. Second, Snack Talk uses a combination of 
research-based practices including modeling, use of visual 
supports, prompting, and reinforcement. This aligns with 
existing research suggesting that these practices are often 
effective in supporting communication and social skills 
development for not only children with ASD and DD, but 
also adults (Bates, 1980; Kleitsch et al., 1983; Lalli et al., 
1991; Nuernberger et al., 2013). Finally, this study dem-
onstrates the potential for embedding communication and 
social skills instruction within naturalistic contexts in adult 
service centers.

Table 3   Social validity 
questions and results: 
Participants

Note. Percentages reported includes responses from all (5) participants

Social validity questions Respondent percentages

Yes Sometimes No

1. Did you talk to your friends using the mealtime cards? 100% 0% 0%
2. Did you enjoy using the mealtime cards to talk to your friends? 100% 0% 0%
3. Do you think you have more friends when you use the mealtime cards? 100% 0% 0%
4. Do you want to continue using the mealtime cards to talk to your friends? 100% 0% 0%
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Limitations

This study has several limitations. First, implementation of 
the Snack Talk intervention occurred in a group format and 
participants moved through intervention conditions together. 
This approach was necessary because of the nature of the 
Snack Talk intervention, but limitations are present. This 
group format of implementation of intervention presents 
threats to internal validity, including each participant’s 
learning history. Further, it is possible that as intervention 
progressed, historical threats affected internal validity of 
intervention and ultimately created confounding variables 
to intervention. Future research should address historical 
threats to internal validity by exploring alternative research 
designs that account for the components of this intervention.

In addition to threats to internal validity, the prescribed 
phase changes through intervention conditions did not allow 
for participants to choose if they would like to use Snack 
Talk cards during mealtimes during intervention. Future 
research should incorporate choice of intervention, ensur-
ing participants have autonomy over their own treatment 
and intervention.

Overall, a functional relation was demonstrated in this 
experiment, in that the level of conversation engagement was 
consistently higher during intervention compared to base-
line for all five participants. However, greater variability and 
overlap between phases was observed for Felicity than the 
other participants. This variability could be attributed to fre-
quent changes in medication and irregular attendance. Nev-
ertheless, the effectiveness of the intervention is supported 
by the downward trend evident in both baseline phases, and 
the fact that consistently high levels of conversation engage-
ment were seen for Felicity only when the intervention was 
in place. The higher data points in baseline indicate that 
Felicity may have had greater conversation engagement 
skills in her repertoire compared to the other participants 
prior to the intervention. Implementation of Snack Talk 
intervention may have resulted in Felicity engaging in con-
versation more consistently, however, issues pertaining to 
the appropriate levels of reciprocal conversation are present. 
In other words, as Felicity engaged in higher rates of con-
versation engagement, the question of what the ideal rate 
of reciprocal conversation arises. Future research should 
explore the appropriate levels of conversation engagement, 
tempering criteria for this skillset to ensure conversations are 
not one sided and include opportunities for both conversa-
tion partners to engage equally in conversation.

The data trends in the first two phases for Tim (initial 
baseline and first intervention) were less than optimal, 
because they were in the opposite direction of anticipated 
behavior change. However, such limitations are ultimately 
inevitable when phase change decisions must be made simul-
taneously for a group of participants. These undesirable 

trends were not seen in the latter phases for Tim, nor for the 
other participants.

The intervention required sustained involvement from 
implementers and staff. Intervention implementers imple-
mented modeling, prompting, and social praise for both 
conversation initiations and bids throughout the interven-
tion and postintervention generalization phases. Implemen-
tation of these additional behavioral strategies are expected 
when teaching new skills. Yet, the addition of these proce-
dures could have confounded results, as it is possible the 
effects of intervention could have resulted from additional 
implementation of these behavioral strategies. However, this 
was anticipated as the focus of this study was on teaching 
procedures and initial phases of intervention using Snack 
Talk. Further, because participants may have had a lengthy 
reinforcement history contributing to social isolation, it 
was not expected that shifts in social communication would 
occur rapidly. It was also not anticipated that the participants 
would achieve complete independence in using Snack Talk 
within the relatively short time span of the current study. 
Therefore, this study did not include a formalized fading 
protocol to eliminate the role of staff. Least-to-most prompt-
ing was used to fade staff and implementers as the primary 
conversation partner, but future studies should examine 
procedures to fade other aspects of staff support, including 
reminders to use the Snack Talk supports and reinforcing 
individual conversational turns.

Because this intervention was inclusive of individuals 
with a wide range communication skill sets, conversation 
engagement data was collected as one single code and spe-
cific responses or topographies were not collected. Further, 
data specifically identifying instances of verbal or nonverbal 
conversation engagement were not disaggregated. In addi-
tion, data on initiations and responses, whether verbal or 
nonverbal, were also not collected. Future research should 
examine these behaviors separately to explore the effects of 
this intervention on the nuances of conversation engagement.

This study occurred during a naturally occurring activity 
in an applied setting. As a result, there are many confound-
ing variables that may have affected conversation engage-
ment that were not controlled for. For example, if an adult 
consumer, or multiple consumers, left the meal table during 
intervention, the frequency of opportunities were affected 
as fewer participants were at the table. Although this is a 
limitation in measurement procedures, we also view the 
naturalistic implementation of intervention in a setting like 
this one as a strength of this intervention.

Lastly, direct measurement of generalization to other 
peers and settings outside of intervention was not collected 
due to staffing and video consent constraints. This lack of 
generalization is reflected in social validity data collected 
from staff members. Future studies should include direct 
measures of generalization in order to capture a more 
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comprehensive picture of the effects of the intervention 
beyond the training setting. Research focused on implemen-
tation of this intervention in community settings is recom-
mended to inform future implementation.

Conclusion

As the number of adults with ASD and other DD continues 
to increase, targeted interventions aligned with the social 
nuances involved in navigating adulthood settings and rela-
tionships are needed. Snack Talk demonstrated the effec-
tiveness of an easily adaptable ABA-based intervention 
designed to meet the individual communication and social 
needs of adults with ASD and other DD. Snack Talk sup-
ports are easily developed, and minimal training is needed 
for implementation, allowing for ease of application and 
high implementation fidelity. Social validity results indicate 
that the intervention is perceived as acceptable by service 
providers, but more important, it is also highly satisfactory 
to adults who experienced this intervention. These findings 
support the importance of skills that play a role in quality of 
life indicators for neurodiverse and neurotypical individuals. 
Participants liked this intervention and wanted to use it and 
were excited to engage with their peers during mealtimes 
with these supports.

Overall, results from the present study supply evidence 
that, despite numerous years of reinforcement of potentially 
isolating social communication behaviors, social commu-
nication skills for adults with ASD and other DD can be 
enhanced using ABA-based interventions. This study dem-
onstrated that positive outcomes of implementation of good, 
evidence-based instruction are achievable throughout an 
individual's lifespan. These outcomes are especially impor-
tant when put in the context of the lack of current funding 
mechanisms for intervention for adolescents and adults with 
ASD. This population is often denied access to meaning-
ful intervention as a result of lack of funding (Gerhardt, 
2009) due to a limited literature base that includes large 
randomized-control trial studies demonstrating the effective-
ness of ABA for this population. This study demonstrates the 
effectiveness of intervention, highlighting positive outcomes 
of ABA across the lifespan.

With the support of individualized interventions that are 
aligned with the social expectations of adulthood settings, 
adults with ASD and other DD can experience an increase 
in engagement in sustained and meaningful conversations. 
This is critical because engagement in social communica-
tion during naturally occurring routines, such as mealtimes, 
fosters peer relationships and influences an individual’s 
ability to engage in the many social demands necessary to 
navigate adult life. Further, peer relationships and social 
networks play a large role in reducing feelings of isolation 

and increasing access to community networks. Providing 
individuals with the skills necessary to achieve these mean-
ingful outcomes of life is a worthy objective and aligns with 
the goals of ABA to increase socially significant behaviors 
(Schwartz & Baer, 1991; Wolf, 1978).
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