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Abstract
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Resolving social conflicts is a complex skill that involves consideration of the group when selecting conflict solutions.
Individuals with autism spectrum disorder (ASD) often have difficulty resolving social conflicts, yet this skill is important for
successful social interaction, maintenance of relationships, and functional integration into society. This study used a nonconcur-
rent multiple baseline across participants design to assess the efficacy of a problem-solving training and generalization of problem
solving to naturally occurring untrained social conflicts. Three male participants with ASD were taught to use a worksheet as a
problem-solving tool using multiple exemplar training, error correction, rules, and reinforcement. The results showed that using
the worksheet was successful in bringing about a solution to social conflicts occurring in the natural environment. In addition, the
results showed that participants resolved untrained social conflicts in the absence of the worksheet during natural environment

probe sessions.
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Problem solving is traditionally defined as the ability to iden-
tify the problem and then create solutions for the problem
(Agran et al., 2002). From a behavioral perspective, a person
is faced with a problem when they experience a state of dep-
rivation or aversive stimulation (Skinner, 1953, p. 246), and
reinforcement is contingent upon a response that is in the
person’s repertoire, but cannot be evoked under current con-
ditions (Palmer, 1991, 2009). According to Skinner (1953),
“problem-solving may be defined as any behavior which,
through the manipulation of variables, makes the appearance
of a solution more probable” (p. 247). Therefore, problem
solving involves mediating or precurrent behaviors that func-
tion to manipulate or generate discriminative stimuli needed to
evoke a resolution response (Palmer, 1991; Skinner, 1984).
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See Szabo (2020) for a conceptual analysis of problem
solving.

Behavioral researchers have taught specific problem-
solving strategies to individuals for learning specific skills
(see Axe et al., 2019 for a review), such as categorizing items
(Kisamore et al., 2011; Sautter et al., 2011), explaining how to
complete tasks (Frampton & Shillingsburg, 2018), and com-
pleting vocational tasks (Lora et al., 2019). Such problem-
solving strategies functioned to teach participants to engage
in mediating or precurrent behaviors that brought about a res-
olution. For example, Sautter et al. (2011) taught participants
to use rules as a precurrent behavior to evoke the resolution of
sorting stimuli. Kisamore et al. (2011) taught participants a
visual imagining strategy as a precurrent behavior to evoke
the resolution of categorizing. Frampton and Shillingsburg
(2018) taught participants to sort and sequence visual stimuli
of each step of a multistep task as a precurrent behavior to
evoke explaining how to complete the multistep task.

Another type of scenario that requires one to engage in
problem solving is when dealing with social conflict.
Resolving social conflicts likely involves similar precurrent
behaviors addressed in previous behavioral literature, such
as behavior chains, rules, self-questioning, sequencing, and
potentially visual imagining (See Axe et al., 2019, for a
review). However, because social conflicts by definition
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involve interacting with other people, successfully resolving
social conflicts also likely involves engaging in perspective
taking, including tacting others’ perspectives, engaging in
deictic relating behavior by switching perspectives (Luciano
et al., 2020), and likely arranging for others involved in the
conflict to also obtain reinforcement.

According to traditional psychology, problem solving be-
gins to develop as early as the preschool years (e.g., Bestetal.,
2009; Garon et al., 2008). Yet, individuals with autism spec-
trum disorder (ASD) often display deficits in social skills
(American Psychiatric Association [APA], 2013) and have
been found to demonstrate difficulties resolving social con-
flicts (Bernard-Optiz et al., 2001).

Given that a defining feature of ASD is to present with
deficits in social communication and interaction (APA,
2013) and that resolving social conflicts across a wide range
of situations is essential for functional integration into society
and the maintenance of relationships (Bonete et al., 2015), it
appears necessary to identify effective methods for teaching
individuals with ASD to engage in problem-solving skills that
will aid social conflict resolution. However, behavioral re-
search has not evaluated methods to teach problem-solving
skills in this context specifically to individuals diagnosed with
ASD.

Although the population of ASD has not been studied in
previous behavioral research on using problem-solving strat-
egies to deal with social conflicts, a study conducted by Park
and Gaylord-Ross (1989) used behavioral procedures to teach
individuals with intellectual disabilities precurrent behaviors
including rules, self-questioning, and self-prompting to solve
problems they encountered at work, including social initia-
tions, mumbling, and conversation expansions and termina-
tions. During training, the researchers provided participants
with a picture of themselves in a social situation (e.g., passing
by a familiar customer at their workplace) and asked them
how they would behave in the presented situation.
Participants were provided with seven rules or questions to
ask themselves: (1) What is happening? (2) What are three
behaviors I could emit? (3) What will be the outcome of each
behavior? (4) Which is better? (5) Pick one (6) Emit the be-
havior and (7) How did I feel? Prompting, modeling, and
praise were used to teach participants to use the seven rules/
questions. Pictures of novel social situations (other than the
target situation) were presented at the end of training sessions
to assess generalization to untrained stimuli and only one of
three participants demonstrated stimulus generalization.
During follow-up, an audiocassette recorder was placed in
the participants' shirt pockets to record their interactions dur-
ing their work and evaluate generalization of responding to
trained stimuli in the natural environment. The results of the
study indicated that participants’ target behaviors improved
during training, and follow-up performance in the natural en-
vironment improved compared to baseline.

In addition to the paucity of research on this topic within
behavior analysis, there is limited research outside of the be-
havioral literature that has evaluated methods for teaching
individuals with ASD to use problem-solving strategies for
dealing with social conflicts. One notable exception is a study
conducted by Bernard-Optiz et al. (2001), who used a web-
based problem-solving program to teach typically developing
children and children with ASD to select and develop appro-
priate solutions. In particular, social conflicts were presented
to participants on a computer screen with choices of possible
solutions and an option to insert an individualized solution.
For example, participants were shown a scenario in which two
children wanted a turn to go down a slide. An audio cue
asking, “What would you do?”” was presented, and icons of-
fering problem-solving solutions, such as requesting to go
first, were provided. A second audio cue asking, “Do you have
any good ideas?”” was subsequently presented, and the option
to insert a unique solution was presented. Novel solutions
identified by participants resulted in social praise, and the
option to continue inputting novel solutions continued to ap-
pear until participants no longer produced additional re-
sponses. All participants demonstrated an increase in the num-
ber of appropriate novel solutions generated. The results of
Bernard-Optiz et al. (2001) demonstrated that social praise
and a web-based problem-solving program functioned to in-
crease generativity of problem solutions. Moreover, the results
demonstrated that participants with ASD were taught to gen-
erate novel solutions to social conflicts using prompts and
reinforcement. However, as the authors point out, a limited
selection of social conflict scenarios were presented during
intervention. Perhaps the most substantial limitation to the
study is the use of an analogue computer task, without
assessing whether problem-solving skills improved during
real-life social interactions. In addition, maintenance was not
measured.

Although behavioral research has found that teaching
precurrent behaviors led participants to solve problems (e.g.,
Frampton & Shillingsburg, 2018; Kisamore et al., 2011; Lora
et al., 2019; Park & Gaylord-Ross, 1989; Sautter et al., 2011),
no research of which we are aware has evaluated the effects of
teaching precurrent behaviors for resolving social conflicts to
individuals with ASD. Further, although nonbehavioral re-
search demonstrates prompts and social praise may function
to increase resolving social conflicts in children with ASD
(Bernard-Optiz et al., 2001), it is unknown if prompts and
reinforcement would be successful in teaching individuals
with ASD to use precurrent behaviors to resolve social con-
flicts. In addition, although research by Park and Gaylord-
Ross (1989) measured generalization to trained problems in
the natural environment, there is a dearth of research measur-
ing generalization to untrained social conflicts occurring in
the natural environment. Furthermore, research that has eval-
uated generalization to untrained problems found positive
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results with only one of three participants (Park & Gaylord-
Ross, 1989).

The purpose of the current study was to investigate the
effects of a problem-solving training package conducted in
the natural environment on the use of problem-solving skills
(i.e., precurrent behaviors) to resolve untrained social conflicts
by individuals with ASD. The problem-solving training pack-
age consisted of a problem-solving worksheet, multiple exem-
plar training, error correction, rules, and reinforcement.
Generalization of problem solving to untrained conflicts was
programmed for by using multiple exemplar training and was
assessed throughout the course of the study.

Method
Participants and Setting

Three male individuals, with primary language being English,
participated. Patrick was an 11-year-old Indigenous, Latinx,
and white male with diagnoses of ASD, attention-deficit hy-
peractivity disorder (ADHD), and bipolar disorder. Oliver was
a 22-year-old Israeli male with a diagnosis of ASD. Russell
was a 10-year-old Indigenous, Latinx, and white male with
diagnoses of ASD and ADHD.

All participants received applied behavior analytic (ABA)
services from a community-based agency for 10—12 hr per
week. They demonstrated a listener behavior repertoire by
engaging in auditory—visual conditional discriminations and
following multistep instructions, used vocal-verbal commu-
nication in full sentences, and read and wrote basic paragraphs
(i.e., three to five sentences). In addition, they demonstrated
well-developed language skills by engaging in echoics,
mands, tacts, and intraverbals. All participants labeled emo-
tions in others (e.g., answered “How does she feel?”), identi-
fied cause-and-effect (e.g., answered “Why?” and “What will
happen if . . . 77 For example, “Why did the egg break?”
[“Because you dropped it.”’], or “What will happen if I drop
this egg?” [“It will break.”]), identified emotional cause-and-
effect (e.g., answered “Why is she sad?” or “What will happen
if someone takes her toy?”), and followed rules (e.g., “If
you’re wearing pink, then raise your hand.”). In addition, par-
ticipants used pronouns in speech and demonstrated listener
behavior according to pronouns. All participants had a history
of learning via role play and engaged in up to four intraverbal
exchanges with others. At the time of recruitment, Patrick’s
overall score on the Basic Living Skills Assessment Protocol
from the Assessment of Functional Living Skills (AFLS) was
469 and Russell’s overall score was 475. No standardized
assessment scores are available for Oliver, because his most
recent assessment conducted prior to participation in this
study was conducted using a commercially available web-
based platform that does not provide raw scores. Participants

were included because they did not independently and appro-
priately resolve social conflicts, and deficiency in resolving
social conflicts was affecting their maintenance of positive
relationships with siblings or parents. Individuals who dem-
onstrated significant challenging behavior severe enough to
interfere with instruction (e.g., self-injurious behavior [SIB],
moderate to severe aggression) were ineligible to participate.

Participants were recruited because they were determined
to benefit from learning to resolve social conflicts by their
supervising clinician. Moreover, participants were recruited
by asking them (for Oliver) or their parents (for Patrick and
Russell) if they would like to participate in a research study
evaluating a lesson for teaching problem-solving skills to re-
solve social conflicts. Consent was obtained by providing a
consent form outlining the study’s purpose, methods, and po-
tential benefits/risks to Oliver and the parents of Patrick and
Russell. In addition, assent forms were provided to Patrick and
Russell.

Research sessions were conducted during regularly sched-
uled ABA-based teaching sessions in home-based and clinic-
based settings for the duration of the study with the exception
of Oliver who made a transition from home- and clinic-based
sessions to solely telehealth sessions (due to the COVID-19
pandemic) beginning with session 21. Research sessions were
conducted in various rooms throughout the session environ-
ment (e.g., bedroom, living room, lobby, conference room).
Research sessions were 5-30 min in length and consisted of
the presentation of one problem. One to two research sessions
(conducted at least 30 min apart) were conducted 1-3 days per
week.

Response Measurement and Data Collection

A problem-solving task analysis (TA; Table 1) was used to
calculate the percentage of correct, independent problem-
solving steps completed by each participant. Each step of the
TA was scored as correct or incorrect based on the specified
criteria (Table 1). A correct response included independently
and accurately completing a step within the task analysis by
either writing a response or vocally stating a response within
10 s of: (1) the problem occurring (step 1) and (2) the previous
step being completed (steps 2—13). An incorrect response in-
cluded responses irrelevant to the current step, prompted re-
sponses, and nonresponses (i.e., failure to respond within 10 s
of the problem [step 1] or previous step occurring [steps 2—
14]). During baseline and posttraining, if the participant was
not progressing through the conflict (e.g., not doing anything
to resolve the conflict) after 1 min of the problem occurring,
the conflict was ended by the interventionist resolving the
conflict (e.g., if the conflict was that brother left Legos on
the table where the participant was going to eat, the interven-
tionist resolved the conflict by removing the Legos) and all
remaining steps of the TA were scored as incorrect.
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Table 1 Problem-solving task analysis

Steps

1 Identifies the problem.

A correct response was recorded if the participant accurately identified the problem within 10 s of the problem occurring. An incorrect response was
recorded if they were nonresponsive or stated something other than the problem.

2 Identifies own perspective of what happened.

A correct response was recorded if the participant provided a response that was contextually appropriate for the given situation within 10 s of
completing step 1. An incorrect response was recorded if they were nonresponsive or the response was contextually irrelevant to the participant’s

current experience with the problem.

3 Identifies what the other person thinks happened.

A correct response was recorded if the participant provided a response that was contextually appropriate to what the other person could have
potentially experienced (even if it was not what the person actually experienced) within 10 s of completing step 2. An incorrect response was
recorded if they were nonresponsive or the response was contextually irrelevant to what the other person could have potentially experienced.

4 Identifies possible solution 1.

A correct response was recorded if the participant provided a solution that would be possible to carry out and was contextually relevant to the
problem within 10 s of completing the previous step. An incorrect response was recorded if they were nonresponsive or the response was

contextually irrelevant to solving the problem.

5 Identifies likely outcome of solution 1.

A correct response was recorded if the participant identified a possible outcome to the proposed solution within 10 s of completing the previous step.
An incorrect response was recorded if they were nonresponsive or the response was contextually irrelevant to the problem’s outcome or was not a

possible outcome of the solution.
6  Identifies possible solution 2.
The definition of step 4 applied here.

7 Identifies likely outcome of solution 2.
The definition of step 5 applied here.

8  Identifies possible solution 3.
The definition of step 4 applied here.

9 Identifies the likely outcome of solution 3.
The definition of step 5 applied here.

10 Selects the best solution.

A correct response was recorded if the participant selected any one of the three solutions (steps 4, 6, and 8) that had positive likely outcomes within
10 s of completing step 9. An incorrect response was recorded if they were nonresponsive; selected a solution other than those generated for steps
4, 6, and 8; or selected one of the three solutions that had likely negative outcomes. Likely negative outcomes were defined as those that would not

fix the problem or could potentially make the situation worse.

11 Implements the selected solution.

A correct response was recorded if the participant began to carry out the solution selected in step 10 within 10 s of completing step 10. An incorrect
response was recorded if they were nonresponsive or engaged in any other behavior besides the solution chosen in step 10.

12 Evaluates whether the solution worked.

A correct response was recorded if the participant identified accurately by answering “yes” or “no” regarding whether their solution solved the
problem within 10 s of completing step 11. An incorrect response was recorded if the participant was nonresponsive or if the response did not

accurately indicate whether the solution worked.

13 Identifies what was learned.

A correct response was recorded if participants identified how the solution they used was related to solving the problem within 10 s of completing
step 12. An incorrect response was recorded if the participant was nonresponsive or if the response was contextually irrelevant to how the solution

used was related to the outcome achieved.

Note: Task analysis (TA) steps and correct response criteria for each TA step.

Natural environment probes (explained below) were scored
as all or nothing. If the participant successfully resolved the
social conflict by engaging in a viable solution (i.e., any solu-
tion that would function to resolve the conflict and could be
readily carried out) within 10 s of the conflict occurring, the
natural environment probe was scored as 100% correct. On
the other hand, if the participant failed to resolve the social
conflict (i.e., proposed and/or engaged in an impracticable

solution or was nonresponsive as defined earlier), the natural
environment probe was scored as 0% correct.

Interobserver agreement (IOA) was collected by two inde-
pendent observers who recorded data during 33% of baseline
sessions for all participants. IOA data were collected during
50%, 62%, and 57% of training sessions for Patrick, Oliver,
and Russell, respectively. Moreover, IOA data were collected
during 67% of posttraining sessions for Patrick and Oliver and
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50% for Russell. IOA data were collected during 75% of
follow-up sessions for Patrick and 100% for Oliver and
Russell. Finally, IOA data were collected during 50%, 40%,
and 50% of natural environment probes for Patrick, Oliver,
and Russell, respectively. Point-by-point agreement was used
to identify observers’ agreement on whether each step was
performed correctly versus incorrectly by dividing the number
of steps for which there was agreement by the total number of
steps and multiplying the resulting quotient by 100%.. Mean
IOA was 100%, 98.8% (range; 90%—100%), and 98.7%
(range: 90%—-100%) for Patrick, Oliver, and Russell,
respectively.

Experimental Design and Procedure

A nonconcurrent multiple baseline across participants design
was used to assess the effects of the problem-solving training
package.

General Procedures

At the beginning of each ABA-based teaching session, partic-
ipants were provided with a variation of the following instruc-
tion: “Today during your session, a social problem with some-
one will happen at some point. Here is a worksheet [see Fig. 1]
you can use to help solve the problem when it happens.” The
worksheet was written using language that was previously
observed to be used by the participants and that they were
familiar with.

Then, ABA-based teaching activities began, and at
some point between teaching activities, up to 15 min after
delivering the instruction, a social conflict was contrived or
captured with people in the natural environment. For ex-
ample, when the participant and his brother both wanted to
go first at a game, data were collected on how the partici-
pant responded to the problem-solving steps outlined on
the TA. If the participant engaged in any negative emotion-
al responding, such as whining or crying during the pre-
sentation of the social conflict, a second conflict was not
presented again that day.

Social conflicts to be used were determined by
interviewing the participants and their parents and asking
them what situations usually led to arguments with others. In
addition, we observed naturally occurring social interactions
between the participants and others and identified situations in
which a social conflict arose and the participant failed to re-
solve the conflict. We then set up these scenarios to occur
during the research session. For example, Russell stated he
argued with his brother when his brother wanted to play a
video game that he was already playing. So, we arranged for
Russell’s brother to request playing a video game that Russell
was actively playing during the research session. Other times,
the scenarios were genuinely captured, so we ran the research

session upon capturing the naturally occurring conflict. For
example, we observed that Patrick walked into his room to
find that his brother had left dirty dishes on his desk and was
notably upset as evidenced by his tone of voice, prosody,
heavy breathing, and crying. The social conflicts contrived
or captured are provided in Table 2.

Baseline

During baseline, in addition to the general procedures, prob-
lems occurred with at least two different people (e.g., parent,
sibling; see Table 3). We did not provide any prompting or
feedback in order to assess the extent to which participants
resolved social conflicts independently. If the participant was
not progressing through the conflict after 1 min of the conflict
occurring, the conflict was ended by the interventionist
resolving the problem. It was planned that if any distressed
behavior (e.g., crying, screaming, negative statements,
SIB, aggression) was observed for a duration of at least
10 s, the conflict was to be ended by the interventionist
resolving the problem; however, distressed behavior never
occurred during baseline. Participants qualified to continue
to the training phase if they scored 60% or less on the
problem-solving TA. Two participants were excluded for
not meeting this criterion.

Pretraining Phase

In this phase, the participant was taught how to use the
problem-solving worksheet. In particular, the purpose of
this phase was to evaluate whether simply providing the
worksheet would result in improved problem-solving per-
formance, that is, to ensure that the repertoires were not
already present but just not under the stimulus control of
the worksheet. The interventionist began by providing the
participant with the following instruction: “This is a
worksheet you can use to help you solve problems you
have with other people. To use it, you will read each of
the questions on it and answer them while the problem is
happening to help you solve it.” Then, the interventionist
walked the participant through each question on the
worksheet by pointing to each step and instructing the
participant on what they should do for each worksheet
question. For example, the interventionist pointed to the
first question on the worksheet and said, “In this box you
will ask yourself, ‘What is the problem?’ and you will
write down or say out loud the problem that is happening
between you and another person. After this, the interven-
tionist pointed to the second question on the worksheet
and said, “In this box you will ask yourself, “What do I
think happened?’ and you will write down what happened
from your perspective.” After going through each ques-
tion on the worksheet with the participant in a similar
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Fig. 1 Problem-solving

worksheet
Name:

Problem-Solving Worksheet

Date:

What's the problem?

What do | think happened?

What does the other person think happened?

1.

What could | do to fix the problem? (solutions): | What might happen if | try the solutions?:

1.
2.

2.
3.

3.

Which one is the best solution?:

TRY T O Did it work? [Yes [No

If it didn’t work, keep trying new solutions until one works.

The solution that worked was:

fashion, the interventionist presented the following in-
struction: “At some point today I am going to have a
social problem with you; when it happens, you can use
the worksheet to help you solve it.” The participant was
handed the blank worksheet alongside a pen/pencil.
Participants were also told that they could call out their
responses aloud if they did not want to write on the
worksheet. At some point later in the session (between
5—-15 min after reviewing how to use the worksheet), a
social conflict was contrived between the interventionist
and the participant. If the participant asked for help, they
were told to do their best. Similar to baseline, no
prompting, feedback, praise, or reinforcement was deliv-
ered. In addition, if any distressed behavior was observed
for a duration of at least 10 s, the problem was ended by
the interventionist resolving the social conflict. If the par-
ticipant was not progressing through solving the problem
after 1 min of the conflict occurring, the conflict was
likewise ended by the interventionist resolving it.
Participants qualified to continue to the training phase if
they scored 60% or less on the problem-solving TA in

What did | learn from solving the problem?

pretraining. No participants were excluded from contin-
ued participation during this phase.

Training Phase

In addition to the general procedures, during training, the par-
ticipant was taught to engage in precurrent behavior (i.e., use
the worksheet) to resolve social conflicts using multiple ex-
emplar training, error correction, and reinforcement. At the
beginning of each session, an informal preference assessment
was conducted by asking participants what they would like to
earn after resolving a conflict. Then, the participant was told
that they would be able to access the predetermined reinforcer
for more or less time depending on how many questions of the
worksheet they completed correctly. The amount of time that
was granted with the reinforcer was determined using a grad-
ing scale in which higher percentages of independent correct
responding on the worksheet resulted in more time with the
reinforcer (see Fig. 2). For example, if the participant scored
20% correct on the problem-solving worksheet, they received
2 min of access to their reinforcer (e.g., video game, free time),
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Table 2

List of social conflicts presented

Table 2 (continued)

Social Conflicts

Social Conflicts

Patrick Oliver Russell Patrick Oliver Russell

(1) Patrick and his (11) Oliver snatched  (21) Russell wanted to that the they would be back while Russell was
brother both wanted ~ an item from the hang a blanket a interventionist in 5 min and didnot  playing on the
to use the Nintendo interventionist who certain way and indicated being return after 5 min computer.

Switch.

(2) Brother borrowed
Patrick’s watch, and
when Patrick asked
for it back, his
brother threw it at
him.

(3) The interventionist
said they could play
a preferred scary
game in 5 min, but
when 5 min elapsed,
the interventionist
said to do yoga.

(4) The interventionist
and Patrick made
plans to walk to a
river near their
neighborhood, and
on the day they had
scheduled to go, the
interventionist said
she did not want to
go after all.

(5) The interventionist
did not want to
watch any of the
movies Patrick
suggested.

(6) Brother left dirty
dishes on Patrick’s
desk.

expressed being
bothered by him
taking it.

(12) Mom was asking
questions that she
already knew the
answer to because
Oliver had given her
that information
multiple times in the
past.

(13) Brother left Legos
out on the table
where Oliver was
going to eat.

(14) Oliver was
planning to go on an
outing and the
interventionist
wanted to do work
inside.

(15) While a group
conversation was
occurring, the
interventionist
ended the
conversation
abruptly to “take a
phone call.” Oliver
saw the phone’s
home screen and
identified to the
third person that the
interventionist was
lying.

(16) A group
conversation was
occurring, and
Oliver was only
addressing one of
the members of the
group and leaving
out the other group
member who
expressed feeling
left out.

(7) Patrick was making (17) The

jokes using humor

interventionists said

wanted his brother
to help him but
brother did not want
to help.

(22) Russell wanted to
play a specific game
whereas the
interventionist
wanted to play a
different game.

(23) The
interventionist
wanted to watch a
movie and Russell
wanted to look at
pictures of lakes on
the computer.

(24) Brother was
making comments
that Russell was
bothered by.

(25) The
interventionist
wanted to talk about
cleaning her room
and Russell wanted
to talk about a new
toy.

(26) The
interventionist and
Russell made plans
to go on a hike, and
on the day they had
scheduled to go, the
interventionist said
she could not go
anymore.

(27) Brother wanted to
use the computer

upset about.

(8) Brother wanted to
be in the same room
as Patrick whereas
Patrick did not want
him in the room.

(9) The interventionist
walked out of the
room while Patrick
was in the middle of
talking to the
interventionist.

(10) Patrick wanted to
tell the
interventionist about
a new recipe and

had elapsed.

(18) Oliver wanted to
talk about a
homework
assignment and the
interventionist
wanted to talk about
one of his skill
acquisition lessons.

(19) The
interventionist
insisted that he and
Oliver play a video
game after Oliver
had already
expressed that he
did not want to play.

(20) Brother kept
talking to Oliver
although Oliver had
told him he was

(28) Russell wanted to
play outside, and the
interventionist
wanted to play
inside.

(29) Russell wanted to
learn about a
website and was
arguing with brother
over what the
internet said about
the website and
what his brother was
saying about the
website.

(30) It was brother’s
turn to use the
computer, but
Russell was in the

middle of an
important play.

brother was
interrupting.

busy working on
something.

Note: Sample of contrived or captured social conflicts encountered by
Patrick, Oliver, and Russell.

and if they scored 90% correct they received 13 min of access.
A social conflict was then contrived and each independently
performed step of the TA was praised. Access to the
predetermined reinforcer was granted for a prespecified
amount of time depending on the participant’s percentage of
correct responding.

Incorrect responses resulted in re-presentation of the step
followed by an immediate prompt using a least-to-most
prompting hierarchy. The first prompt used was a gestural
prompt, which consisted of the interventionist pointing to
(in-person sessions) or highlighting with a cursor (telehealth
sessions) the current step of the worksheet. If the gestural
prompt did not result in a correct response, the step was re-
presented with an immediate directive prompt. The directive
prompt consisted of the interventionist saying, “Ask yourself
[step-related question]” (e.g. “Ask yourself, “What is the
problem?’””; “Ask yourself, ‘What do I think happened?’”)
while pointing to the current step on the worksheet. If the
directive prompt did not result in a correct response, the step
was re-presented with an immediate leading-question prompt.
Leading-question prompts were individualized for each
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Table 3 People and problems presented each phase
Baseline Training Posttraining/Generalization Natural Environment Probes

People

Patrick Interventionist 1, Interventionist 2, Interventionist 1, Interventionist 1,
Brother Brother Interventionist 3, Interventionist 2

Brother, Peer

Oliver Mom, Interventionist 1, Interventionist 1, Interventionist 4,
Interventionist 3, Interventionist 2, Interventionist 4, Interventionist 1
Interventionist 4, Interventionist 4 Mom, Brother, Dad,
Brother Interventionist 5

Russell Mom, Dad, Interventionist 2, Dad, Interventionist 1, Interventionist 2, Interventionist 2,
Interventionist 1, Brother Brother Brother
Brother,
Interventionist 2

Problems

Patrick 1,2,8 3-6 1,7,8 9-10

Oliver 11-14 15-17 12-14, 18 19-20

Russell 21-24 24-27 21-23 28-30

Note: People and social conflicts used across baseline, training, and posttraining conditions and during natural environment probes. Social conflicts and

people used to assess generalization are included alongside people and social conflicts in posttraining.

conflict and each step of the TA. For example, “What is going
on right now?”” was used as a leading question for the first step
of the worksheet (i.e., identifying the problem). If the leading
question prompt did not result in a correct response, a choice
prompt was presented. Choice prompts were also individual-
ized for each conflict and each step of the TA using the fol-
lowing script: “Is the problem [correct/irrelevant possibility],
or is the problem [correct/irrelevant possibility]?” (e.g., “Is
the problem that we both want to go first [the problem], or is
the problem that you need a place to sit?” [irrelevant to the
problem]). A coin flip was used to randomize the order of
correct/irrelevant choices provided. Finally, the most intrusive
prompt provided was a full vocal model of the correct answer
(e.g., “The problem is that we both want to go first.”). It was
planned that if the participants came up with three nonviable
solutions, the aforementioned prompting hierarchy would be
used to prompt them to think of at least one solution that
would work to solve the problem; however, all participants
proposed at least one viable solution during training, so this

Fig. 2 Reinforcement grading
scale

was not needed. The criterion for ending the training phase
was for the participant to respond with at least 80% accuracy
for three consecutive sessions with the interventionist. After
this, the posttraining phase was introduced.

Posttraining Phase

At the beginning of each posttraining session, a variation of
the following instruction was presented, “Even if you can
solve the problem by yourself without the worksheet, I need
you to use the worksheet so that I know what you are think-
ing.” If participants began to resolve the conflict without using
the worksheet, the instruction was re-presented. Other than the
presence of that instruction, this phase was identical to base-
line conditions, in that no feedback or reinforcement was pro-
vided at any point. Exemplars from baseline were re-presented
during this phase (Table 3) to evaluate whether participants
resolved social conflicts that they were unsuccessful in resolv-
ing prior to receiving the problem-solving training package.

Reinforcement Grading Scale

Grading Scale:

1. 0-19% = 1 minute
2. 20 -29% = 2 minutes
3. 30-39% = 3 minutes
4. 40 - 49% = 4 minutes
5. 50 -59% = 7 minutes for
6. 60 - 69% = 8 minutes

7. 70 - 79% = 9 minutes
8. 80-89% = 11 minutes
9. 90 - 99% = 13 minutes
10.  100% = 15 minutes

My Grade:

I get

minutes
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Natural Environment Probes

Natural environment probes were used to evaluate prob-
lem solving in the absence of the worksheet. The first
natural environment probe was conducted during base-
line to evaluate participants’ problem-solving skills in
the absence of the worksheet. During training, natural
environment probes were contrived after participants
scored at or above 80% correct on the problem-solving
worksheet, with the exception of Oliver, who had a
natural environment probe captured after the sixth train-
ing session. During posttraining, natural environment
probes were graphed whenever captured. For example,
if a naturally occurring social conflict arose at any time,
it was captured as a natural environment probe. In ad-
dition, three consecutive natural environments probes
were presented after completing posttraining sessions
for all participants.

Follow-up natural environment probes were conducted at 2
(Patrick, Russell, and Oliver), 4 (Patrick and Russell), 6
(Patrick and Russell), and 10 (Patrick only) weeks
posttraining to evaluate maintenance.

Social Validity

A social validity questionnaire (Table 4) was administered to
each participant upon the completion of training. Participants
were instructed to complete the questionnaire to the best of
their ability and no additional feedback on their responses was
provided. The questionnaire consisted of six questions (two
each for goals, procedures, and outcomes; see Table 4) scored
on a 5-point Likert scale: (1) strongly disagree, (2) disagree,
(3) neutral, (4) agree, and (5) strongly agree. There were also
two open-ended questions that asked participants to identify
what they liked the most and least about the problem-solving
training package.

Results

Figure 3 contains the results for Patrick (top panel), Oliver
(middle panel), and Russell (bottom panel); these are de-
scribed below, respectively. Patrick responded during baseline
with 0%—8% accuracy in the presence of the worksheet and
did not resolve the social conflict presented during the natural
environment probe. During pretraining, Patrick performed
with 0% accuracy in the presence of the worksheet. During
training in the presence of novel problems, there was an im-
mediate increase in correct responding, and he met the mas-
tery criterion on the sixth training session. After training, dur-
ing a natural environment probe (no worksheet), Patrick suc-
cessfully resolved a contrived social conflict. During
posttraining when untrained social conflict exemplars from
baseline were repeated, Patrick consistently scored 100%
using the problem-solving worksheet and also successfully
resolved social conflicts during the natural environment
probes (no worksheet). Maintenance was measured 2, 4, 6,
and 10 weeks following training, and Patrick successfully
resolved novel, naturally occurring social conflicts in the ab-
sence of a worksheet.

Oliver responded with 0%—21% accuracy during base-
line in the presence of the worksheet and did not resolve
the social conflict presented during the natural environ-
ment probe. During pretraining, Oliver scored 7% correct
in the presence of the worksheet. During training in the
presence of novel problems, there was an immediate in-
crease in correct responding, and he met the mastery cri-
terion on the ninth training sessions. During session 15,
we captured a naturally occurring social conflict, and
Oliver successfully resolved it in the absence of the
worksheet. During posttraining when untrained social
conflict exemplars from baseline were repeated, Oliver
scored 92%—100% correct and successfully resolved a so-
cial conflict during session 20 during a captured natural
environment probe. After session 21, a 2-month period

Table 4 Social validity
questionnaire items

Social Validity Questionnaire Items

1 Ibelieve learning to solve social problems is important.

2 Ithink I will be more successful in my relationships with my family and friends if I am able to solve social

problems.

3 Ibelieve that the procedures we used to learn about solving social problems were acceptable.

I would recommend the social problem-solving lesson to others who want to work on their social

problem-solving skills.

I believe that [ am better at solving social problems after participating in the social problem-solving lesson.

I think that completing the social problem-solving lesson helped me solve social problems I have with my

family/friends.

Please tell us what you liked the most about the social problem-solving lesson.

Please tell us what you liked the least about the social problem-solving lesson.
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Fig. 3 Percentage of correct
problem-solving steps emitted by
participants

elapsed wherein Oliver did not receive services as a result
of the COVID-19 pandemic. Upon returning to sessions
using telehealth technology, Oliver scored 62% correct on
the problem-solving worksheet under posttraining condi-
tions. Because Oliver’s performance notably decreased, a
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novel exemplar probe under baseline conditions was con-
ducted to determine if Oliver should receive a booster
training session, and he scored 77% correct. The novel
exemplar probe consisted of the presentation of a social
conflict that had not been contrived at any other time in
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the study. Given that Oliver scored below 80% on the
novel exemplar probe, Oliver was provided with booster
training until he re-met the mastery criterion of 80%—
100% correct across three consecutive sessions. The
booster training conditions were identical to the training
conditions. Then, another novel exemplar probe under
baseline conditions was presented, and Oliver scored
100% correct. After this, a natural environment probe
was captured in which Oliver successfully resolved a con-
flict in the absence of the problem-solving worksheet.
Oliver scored 100% correct in the following session when
he was presented with an untrained exemplar from base-
line under posttraining conditions. Then, three natural en-
vironment probes were conducted and Oliver successfully
resolved social conflicts in the absence of the worksheet.
Maintenance was measured 2 weeks following
posttraining in which Oliver successfully resolved a nov-
el, naturally occurring social conflict in the absence of a
worksheet.

Russell responded with 0%—8% accuracy during baseline
in the presence of the worksheet and did not resolve the social
conflict presented during the natural environment probe.
During pretraining, Russell scored 8% correct in the presence
of the worksheet. During training in the presence of novel
problems, there was an immediate increase in correct
responding, and he met the mastery criterion on the seventh
training session. Moreover, Russell successfully resolved a
contrived social conflict in the absence of the worksheet.
During posttraining when untrained social conflict exemplars
from baseline were repeated, Russell scored 70%—100% cor-
rect using the problem-solving worksheet and successfully
resolved social conflicts in the absence of the worksheet.
Maintenance was measured 2, 4, and 6 weeks following
posttraining, and Russell successfully resolved novel, natural-
ly occurring social conflicts in the absence of the worksheet.

Social Validity

Patrick and Russell scored the problem-solving training
package as being highly acceptable with mean scores of
5 and 4.82, respectively. Oliver’s mean social validity
score was 3.83. He scored “strongly agree” for one ques-
tion and “agree” for three questions. The questions he
scored as neutral included: (1) “I believe that I am better
at solving social problems after participating in the social
problem-solving lesson”; and (2) “I think that completing
the social problem-solving lesson helped me solve social
problems I have with my family/friends.” Patrick identi-
fied what he liked most about the training package was
that it was helpful to him, and Oliver identified what he
liked most was feeling like he was right. The only report-
ed dislike about the training package was that it was te-
dious (Oliver).

Discussion

The data from the current study suggest that multiple exem-
plar training, combined with a worksheet, was effective in
teaching three individuals with ASD to resolve novel social
conflicts occurring in the natural environment. In addition,
generalization across untrained conflicts and people was ob-
served from baseline to posttraining for all participants. These
results are consistent with behavioral research conducted by
Frampton and Shillingsburg (2018), Kisamore et al. (2011),
Lora et al. (2019), Park and Gaylord-Ross (1989), and Sautter
et al. (2011) in demonstrating that problem-solving strategies
can be taught using behavioral strategies.

A noteworthy finding was that pretraining was insufficient
to occasion the use of the worksheet during social conflicts.
This finding is consistent with the behavioral skills training
(BST) literature, which has shown instructions alone are gen-
erally ineffective compared to behavioral packages, such as
BST (e.g., Feldman et al., 1989; Hudson, 1982; Ward-Horner
& Sturmey, 2012). This finding is also consistent with previ-
ous problem-solving research that found modeling and
prompting resulted in superior responding as compared to
other strategies, such as teaching rules (Kisamore et al., 2011).

The results of this study are also consistent with previous
research conducted by Bernard-Optiz et al. (2001) in demon-
strating an increase in the use of novel solutions by individuals
with ASD. In particular, the results showed that precurrent
behaviors were successful in bringing a variety of solutions
(not just one #ype of solution) under the control of the conflict
context. For example, types of solutions used by participants
included many different repertoires, some of which have not
been addressed in previous research such as apologizing, pro-
viding information, advocating for individual needs/wants,
compromising, and removing oneself from the situation,
along with others that have been targeted in previous research,
such as requesting information (e.g., Shillingsburg et al.,
2011), requesting tangibles (e.g., Bourret et al., 2004), and
requesting help/removal (e.g., Rodriguez et al., 2017; see
Table 5). A potential limitation of this study is that we did
not preplan the types of solutions we would teach, so exposure
to types of solutions was not controlled for or
counterbalanced. Therefore, it is possible that variation in
the types of solutions used affected the results. However, con-
sistent results were obtained across the three participants, so
there is no direct evidence that inconsistency affected the re-
sults. In addition, training a variety of strategies, all of which
have the same function, to solve the problem, may be consid-
ered a form of multiple exemplar training in itself, and there-
fore may have contributed to the favorable generalization that
was observed. Still, uncontrolled variables are often frowned
upon in research, so future researchers may want to consider
controlling the number of each type of solution taught to
participants.
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Table 5 Solutions used by participants
Solutions Patrick Oliver Russell
n (%)
Apologize 209 2(5) 13
Provide information 3(14) 8 (24) 13
Request information 6 (27) 8 (24) 5017
Advocate for wants/needs 3(14) 927 4 (13)
Compromise 4 (18) 4(12) 13 (43)
Remove self from situation 14) 1) 0(0)
Request tangible 0 (0) 1) 0(0)
Request help/ removal 4 (18) 1) 5(17)

Note: Number and percentage of types of solutions used across social
conflicts by Patrick, Oliver, and Russell

This study expanded upon past research by capturing and
contriving social conflicts within each participants’ natural
environment. By conducting training with naturally occurring
stimuli and “training loosely” (Stokes & Baer, 1977), gener-
alization was promoted to ensure that participants acquired a
repertoire for resolving social conflicts, rather than generating
solutions only for specifically targeted conflicts. A compelling
finding was that participants successfully resolved social con-
flicts in the absence of the worksheet during natural environ-
ment probes. Thus, the current study contributes to the litera-
ture by demonstrating that problem-solving strategies (i.e.,
worksheet use) can result in participants with ASD demon-
strating successful generalization to untrained social conflicts
occurring in the natural environment in the absence of a
worksheet. The worksheet may be conceptualized as a
prompt, that may have facilitated acquisition at first and was
then no longer necessary to occasion the problem-solving
chain of behaviors. Future research could consider teaching
social conflict resolution in the absence of a worksheet, pos-
sibly by teaching each step of the problem-solving worksheet.
Future research could also evaluate whether teaching a shorter
problem-solving chain would be efficacious. For example, the
last two steps of the worksheet could be omitted.

Continued successful problem-solving during natural envi-
ronment probes also has implications for the possibility that
some of the mediating behaviors previously cued by the
worksheet were completed by participants on a covert level
when the worksheet was no longer present. However, it is not
possible to identify with any certainty whether participants
were engaging in covert behavior. Given that participants
were unsuccessful with resolving social conflicts during base-
line, but were successful with resolving naturally occurring
social conflicts after being trained to follow the problem-
solving steps, and continued to resolve social conflicts effec-
tively during posttraining, it seems possible that participants
completed some of the steps on a covert level. In addition,

after completing training, anecdotal observations found that
participants engaged in overt behavior that suggested the pos-
sibility that they were engaging in covert completion of the
steps, such as overtly saying, “You might think I am just not
wanting to share the computer, but really I have been doing
schoolwork all morning and just started my turn” (Step 3:
What does the other person think happened?). It is also pos-
sible that participants engaged in visual imagining of the
worksheet during natural environment probes. Skinner
(1969) described precurrent behaviors of visual imagining in
mathematical problem-solving and Kisamore et al. (2011)
attempted to directly train visual imagining problem-solving
behavior, so it is possible that the participants in this study
engaged in covert imagining behavior. As with any covert
behavior, it is not possible for researchers to directly measure
it, but future research could attempt to train participants to
observe and record their own covert verbal behavior, in order
to provide an approximate measurement of the generalization
of problem-solving repertoires to the covert level. For exam-
ple, researchers might ask the participant, “How did you fig-
ure out how to solve that problem?,” to which a participant
might respond with something like, “I imagined the worksheet
in my head until I thought of the solution.” To the extent that
participants are not directly trained to give specific verbal
reports of this kind, such verbal reports might provide inter-
esting supplementary data on the possibility of covert problem
solving behavior.

It is interesting that all participants were observed to at-
tempt to solve problems without using the worksheet in
posttraining, although they were presented with the
worksheet. In these instances, participants were reminded to
use the worksheet. This indicated that participants had ac-
quired problem-solving skills and no longer needed the
worksheet; however, it was necessary to have participants
use the worksheet in order to compare their posttraining per-
formance to their baseline performance (because we could not
measure their covert behavior to identify if they were
implementing the problem-solving steps). Future research
should evaluate methods to measure problem-solving skills
in ways that allow participants to demonstrate their newly
acquired skills without being limited by the apparatus/
materials of the experiment. A possible solution could be to
consider problem resolution as the primary dependent variable
and evaluate pre- and posttraining data for conflict resolution
following training in a problem-solving strategy.

We also found that emotional responding occasionally oc-
curred upon presentation of social conflicts and possibly in-
terfered with participants’ performance with resolving social
conflicts. For example, Patrick was occasionally observed cry-
ing in response to a social conflict, which was followed by
engaging in additional emotional self-regulation behaviors
(e.g., take deep breaths, drink some water) and then success-
fully resolving the conflict. However, given that participants
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were successful in resolving social conflicts albeit experienc-
ing emotional responding, the likelihood that emotional re-
sponses hindered learning problem-solving skills is low.
Data were not collected on emotional responding; however,
the team anecdotally observed that emotional responding de-
creased as participants learned to use the problem-solving
worksheet. Future research should consider measuring emo-
tional responding when teaching individuals to resolve social
conflicts and may also investigate the role of emotion-
regulation repertoires on problem-solving skills of individuals
with ASD.

One potential limitation of the study is that we did not
assess whether the trained problem-solving repertoires specif-
ically came under the stimulus control of problems. Put an-
other way, although the training procedure trained participants
to identify problems and to discriminate which social situa-
tions were problems, we did not formally collect data on
whether such discrimination was occurring. Although formal
data were not collected on unnecessary or inappropriate appli-
cation of problem-solving skills, the research team anecdotal-
ly reported that they never observed this to occur.

Another limitation of the study is that procedural fidelity
data were not collected, so the degree to which procedures
were implemented with fidelity is unknown. In addition, so-
cial validity information was not collected from family mem-
bers. Given that social conflicts often occurred between the
participants and their family members, future research could
assess the family members’ impressions of the intervention by
collecting social validity information from family members
with whom conflicts typically occurred

Probably the most notable limitation of the study was that
all solutions effectively resolved the current social conflict,
because we primed the people who had social conflicts with
the participants to make sure the participants’ solutions were
successful. This was done by vocally instructing individuals
present within the session that if a social conflict arose be-
tween them and the participant, they should allow whatever
solution is presented by the participant to resolve the social
conflict. In other words, whatever solution the participant pro-
posed received functional reinforcement by the conflict being
resolved. This was done to ensure the problem-solving se-
quence resulted in reinforcement; however, the schedule of
reinforcement for problem solving in the natural environment
is certainly not fixed. Future research should make a transition
to a variable schedule of reinforcement when teaching
problem-solving skills. In addition, when a strategy to resolve
a conflict fails, one must engage in a subsequent behavior
chain of problem solving. Therefore, future research should
investigate the additional problem-solving steps required
when an initial solution is unsuccessful.

Overall, the current study was successful in teaching three
individuals with ASD to resolve social conflicts occurring in
their every-day lives using a problem-solving worksheet,

multiple exemplar training, error correction, rules, and rein-
forcement. In addition, the results of this study indicate that
acquired skills for problem resolution successfully generalized
to untrained social conflicts and maintained after training. The
most notable aspect of the study was that the findings of this
study indicate that overt precurrent behaviors, such as com-
pleting a worksheet, were not needed by participants to suc-
cessfully resolve social conflicts after receiving training in
engaging in such precurrent behaviors. As noted by
Frampton and Shillingsburg (2018), it is important to identify
efficacious methods for teaching complex skills, such as re-
solving social conflicts, that often occur at the covert level.
Finally, it should be noted that according to traditional psy-
chology, problem solving is associated with executive func-
tion (EF; Zelazo et al., 1997). In our clinical practice, skills
associated with EF have become a requested repertoire to be
targeted during behavioral intervention. For example, individ-
ualized educational planning (IEP) team members and parents
have requested goals related to EF skills. The findings of this
study demonstrate that behavioral procedures can be used to
address a skill that is traditionally categorized as being an EF
skill.
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